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The Eleventh Edition

Welcome to the first e-version of the Dietitians NZ Clinical Handbook 2016. With the Dietitians 
NZ Executive Committee indicating the time was right for moving the Clinical Handbook into the 
electronic age, it has been my task to realise their vision.

As always, the Dietitians NZ Clinical Handbook is written by dietitians, for dietitians working in a 
multitude of settings. I have been impressed at the willingness and thoroughness of those who 
agreed to review, contribute and critique, including those who stepped on board as I slipped in 
new sections or resolved lengthy obstacles. The sharing attitude of some organisations in granting 
permission to include their information and resources has also enriched the content of this 11th 
edition.

I appreciate the ideas and comments from dietitians around New Zealand regarding content, 
and have tried to accommodate these where possible, however there is always a limit. With an 
electronic version, fingers are crossed for an easier update process next time, so please continue 
to email any feedback to myself or Dietitians NZ national office in Wellington.

It is not possible to name everyone who has contributed but your help has been most appreciated. 
Finally I would like to thank Lyn Gillanders for her guidance and clinical opinions along with the 
following colleagues who have provided notable assistance for this edition:
Elizabeth Aitken Team Leader and Senior Advisor (Nutrition), Ministry of Health
Barbara Cormack Dietitian, Auckland District Health Board
Eirean Gamble  Dietitian, Diabetes Service, Waitemata District Health Board
Rhonda Akroyd Dietitian, National Metabolic Service, Auckland District Health Board
Patrick Ball Professor of Rural Pharmacy, Charles Sturt University
Prathiba Balu Dietitian, Capital Coast District Health Board
Katrina Pace Dietitian, Waitemata District Health Board
Stella Friedlander  Dietitian, Auckland District Health Board
Jenny Hayward  Dietitian, Auckland District Health Board
Jo Stewart  Professional Leader, Dietetics Capital Coast District Health Board
Cam Kyle Pathologist, Auckland District Health Board
Steve Absalom Clinical Director, LabPlus, Auckland District Health Board
Lyn Lloyd Dietitian, Auckland District Health Board
Tory Crowder Dietitian Canterbury District Health Board
Lisa Guest  Dietitian Auckland District Health Board
Sue MacDonnell Senior Professional Practice Fellow, Masters of Dietetics, Otago   
 University
All the product information was supplied and checked by the relevant pharmaceutical companies 
and we wish to acknowledge their help and co-operation.

The Editor retains responsibility for any errors and omissions.

The generosity and support of the Abbott Nutrition New Zealand team, in particular Andrew Minton, 
Commercial Manager – NZ, is an outstanding example of corporate partnership and we are very 
grateful.
Anna Sloan (Editor)
Auckland
January 2016



Foreword

It is a great pleasure to write the foreword for the 11th edition of the Dietitians NZ Clinical Handbook 
2016, a familiar and valued resource for us all. This Handbook supplies extremely valuable 
protocols and tools which have been updated yet again in this 11th edition to support professional 
performance and facilitate clinical decision making. This is an essential resource for all dietitians 
maintaining clinical competences in today’s environment and in addition a popular reference for 
other health practitioners.

Dietitians NZ greatly appreciates and recognises the huge amount of time and effort that Editor 
Anna Sloan has put into updating the handbook and taking it forward into an electronic version. 
Anna has had invaluable assistance from many specialist dietitians within New Zealand who have 
generously given their time and expertise with each section update. Without the enthusiasm and 
dedication of these dietitians, the Clinical Handbook 2016 would not be the relevant and high 
quality document that it is.

Dietitians NZ gratefully acknowledge the on-going generosity, commitment and support of Abbott 
Nutrition New Zealand who have once again funded the production of this Handbook. Without such 
financial support it would be very difficult for Dietitians NZ to continue to produce such a high quality 
publication.
Cheryl Linge
CEO
Dietitians NZ
December 2015

Abbott Nutrition New Zealand is once again proud to support the development of the 11th edition of 
the Dietitians NZ Clinical Handbook 2016.

Since the 1st edition in 1988 and over these past 27 years, the Dietitians NZ Clinical Handbook 
has been acknowledged as an excellent resource by dietitians across New Zealand. It includes 
a wide range of tools and protocols essential to clinical practice, from the very general such as 
recommended nutrient intakes, to the more specific such as enteral and parenteral feeding.

I would like to acknowledge everyone who has given up their valuable time to work on this 11th 
edition of the Clinical Handbook 2016 and take this opportunity to especially thank Anna Sloan for 
her generous hard work and commitment in editing the 11th edition of this excellent resource and 
for very competently taking it into the electronic age.

Abbott Nutrition New Zealand treasures the opportunity it has had to actively work in partnership 
with Dietitians NZ and its members on several projects and the continued funding of the Dietitians 
NZ Clinical Handbook 2016 is a testimony of our commitment to this professional partnership.

This 11th edition of the Dietitians NZ Clinical Handbook 2016 is an innovative step into the future 
in terms of electronic presentation, whilst consistent in terms of content and I firmly believe that 
this will, once again, be a treasured source of reference and warmly embraced by this esteemed 
profession.
Andrew Minton
Commercial Manager - NZ
Abbott Nutrition International
New Zealand
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Assessment
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Anthropometric Interpretation

Metric Conversion Tables

WEIGHT
• 1kg = 2.2lbs

• 1 stone = 6.35kg

Body Weight
Kilograms - stones and pounds
Kg St,lbs Kg St,lbs Kg St,lbs Kg St,lbs Kg St,lbs
0.45 1 44.9 7,1 64.4 10,2 83.9 13,3 103.4 4
0.91 2 45.4 2 64.9 3 84.4 4 103.8 5
1.36 3 45.8 3 65.3 4 84.8 5 104.3 6
1.81 4 46.3 4 65.8 5 85.3 6 104.7 7
2.27 5 46.7 5 66.2 6 85.7 7 105.2 8
2.72 6 47.2 6 66.7 7 86.2 8 105.7 9
3.17 7 47.6 7 67.1 8 86.6 9 106.1 10
3.62 8 48.1 8 67.6 9 87.1 10 106.6 11
4.08 9 48.5 9 68.0 10 87.5 11 107.0 12
4.53 10 49.0 10 68.5 11 88.0 12 107.5 13
4.98 11 49.4 11 68.9 12 88.4 13 108 17
5.44 12 49.9 12 69.4 13 88.9 14 109 3
5.89 13 50.3 13 69.8 11 89.3 1 111 7
6.35 1 

stone
50.8 8 70.3 1 89.8 2 112 10

31.8 5,0 51.2 1 70.7 2 90.3 3 114.3 18
32.2 1 51.7 2 71.2 3 90.7 4 115.7 3
32.7 2 52.1 3 71.6 4 91.2 5 117.5 7
33.1 3 52.6 4 72.1 5 91.6 6 118.8 10
33.6 4 53.1 5 72.6 6 92.1 7 120.7 19
34.0 5 53.5 6 73.0 7 92.5 8 127.0 20
34.5 6 54.0 7 73.5 8 93.0 9 133.4 21
34.9 7 54.4 8 73.9 9 93.4 10 139.7 22
35.4 8 54.9 9 74.4 10 93.9 11 146.1 23
35.8 9 55.3 10 74.8 11 94.3 12 152.4 24
36.3 10 55.8 11 75.3 12 94.8 13 158.8 25
36.7 11 56.2 12 75.7 13 95.2 15 165.1 26
37.2 12 56.7 13 76.2 12 95.7 1 171.5 27
37.6 13 57.1 9 76.6 1 96.1 2 177.8 28
38.1 6,0 57.6 1 77.1 2 96.6 3 184.2 29
38.5 1 58.0 2 77.5 3 97.0 4 190.5 30
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39.0 2 58.5 3 78.0 4 97.5 5 196.9 31
39.5 3 58.9 4 78.4 5 98.0 6 203.2 32
39.9 4 59.4 5 78.9 6 98.4 7 209.6 33
40.4 5 59.8 6 79.3 7 98.9 8 215.9 34
40.8 6 60.3 7 79.8 8 99.3 9 222.3 35
41.3 7 60.8 8 80.3 9 99.8 10 228.6 36
41.7 8 61.2 9 80.7 10 100.2 11 234.9 37
42.2 9 61.7 10 81.2 11 100.7 12 241.3 38
42.6 10 62.1 11 81.6 12 101.1 13 247.7 39
43.1 11 62.6 12 82.1 13 101.6 16 254 40
43.5 12 63.0 13 82.6 13 102.0 1 260.4 41
44.0 13 63.5 10 83.0 1 102.5 2 266.7 42
44.4 7.0 64 10,1 83.5 2 102.9 3 273.1 43

HEIGHT
 
Centimetres - feet and inches

• 1 m = 39.37 in

• 1 in = 2.54 cm

Height
Centimetres - feet and inches
Cm Ft, in Cm Ft in Cm Ft, in
30 0,12 94 3,1 157 5,2
33 1,1 96 2 160 3
36 2 99 3 163 4
38 3 102 4 165 5
40 4 104 5 168 6
43 5 107 6 170 7
46 6 109 7 173 8
48 7 112 8 175 9
51 8 114 9 178 10
53 9 117 10 180 11
56 10 119 11 183 6,0
58 11 122 4,0 185 1
61 2,0 124 1 188 2
64 1 127 2 190 3
66 2 129 3 193 4
69 3 132 4 196 5
71 4 135 5 198 6
74 5 137 6 201 7
76 6 140 7 203 8
79 7 142 8 206 9
81 8 145 9 208 10

Body Weight
Kilograms - stones and pounds
Kg St,lbs Kg St,lbs Kg St,lbs Kg St,lbs Kg St,lbs
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84 9 147 10 211 11
86 10 150 11 213 7,0
89 11 152 5,0
91 3,0 155 1

CALCULATING HEIGHT FROM ULNA AND BMI FROM MUAC

Alternative measurements and considerations Alternative measurements: instructions and tables 
If height cannot be obtained, use length of forearm (ulna) to calculate height using tables below.
(See The ‘MUST’ Explanatory Booklet for details of other alternative measurements (knee height and 
demispan) that can also be used to estimate height).

Estimating height from ulna length

Measure between the point of the elbow
(olecranon process) and the midpoint of the prominent
bone of the wrist (styloid process) (left side if possible).

Estimating BMI category from mid upper arm circumference (MUAC)

The subject’s left arm should be bent at the elbow at a 90 degree angle,
with the upper arm held parallel to the side of the body. Measure the
distance between the bony protrusion on the shoulder (acromion) and
the point of the elbow (olecranon process). Mark the mid-point.

Ask the subject to let arm hang loose and measure around 
the upper arm at the mid-point, making sure that the tape 

measure is snug but not tight.

 If MUAC is <23.5 cm, BMI is likely to be <20 kg/m2.
 If MUAC is >32.0 cm, BMI is likely to be >30 kg/m2.

The use of MUAC provides a general indication of BMI and is not designed to generate an actual score for 
use with ‘MUST’. For further information on use of MUAC please refer to The ‘MUST’ Explanatory Booklet.

© BAPEN

H
ei

gh
t 

(m
) men (<65 years)  1.94 1.93 1.91 1.89 1.87 1.85 1.84 1.82 1.80 1.78 1.76 1.75 1.73 1.71

men (≥65 years)  1.87 1.86 1.84 1.82 1.81 1.79 1.78 1.76 1.75 1.73 1.71 1.70 1.68 1.67

Ulna length (cm)  32.0 31.5 31.0 30.5 30.0 29.5 29.0 28.5 28.0 27.5 27.0 26.5 26.0 25.5

H
ei

gh
t 

(m
) Women (<65 years)  1.84 1.83 1.81 1.80 1.79 1.77 1.76 1.75 1.73 1.72 1.70 1.69 1.68 1.66

Women (≥65 years)  1.84 1.83 1.81 1.79 1.78 1.76 1.75 1.73 1.71 1.70 1.68 1.66 1.65 1.63

H
ei

gh
t 

(m
) men (<65 years)  1.69 1.67 1.66 1.64 1.62 1.60 1.58 1.57 1.55 1.53 1.51 1.49 1.48 1.46

men (≥65 years)  1.65 1.63 1.62 1.60 1.59 1.57 1.56 1.54 1.52 1.51 1.49 1.48 1.46 1.45

Ulna length (cm)  25.0 24.5 24.0 23.5 23.0 22.5 22.0 21.5 21.0 20.5 20.0 19.5 19.0 18.5

H
ei

gh
t 

(m
) Women (<65 years)  1.65 1.63 1.62 1.61 1.59 1.58 1.56 1.55 1.54 1.52 1.51 1.50 1.48 1.47

Women (≥65 years)  1.61 1.60 1.58 1.56 1.55 1.53 1.52 1.50 1.48 1.47 1.45 1.44 1.42 1.40

(With kind permission from Bapen.org.uk)

Height
Centimetres - feet and inches
Cm Ft, in Cm Ft in Cm Ft, in

http://Bapen.org.uk


12

CALCULATING IDEAL BODY WEIGHT FOR AMPUTATION

Adjusted weight = 

Current weight

100–% Amputation x 100

Estimated IBW = 100–% Amputation

100

x BW for original height

Table 1. Estimated % body weight contributed by individual body parts

Body Part Percent Loss
Hand 0.7%
Lower arm and hand 2.3%
Entire arm 5%
Foot 1.5%
Lower leg and foot 5.9%
Entire leg 16%

Reference and Recommended Reading

Academy of Nutrition and Dietetics. Nutrition Care Manual® [by subscription]. Nutrition Care Manual Web site.  
www.nutritioncaremanual.org.

BMI and Assessment of Overweight and Obesity

DEFINING RISK
The absolute risk of obesity-related disease for any one individual is assessed by their degree 
of overweight or obesity classified according to their Body Mass Index (BMI), their degree of 
abdominal obesity based on their waist circumference (WC), and their levels of other health risk 
indicators1,2.

BODY MASS INDEX
This measurement is used to classify body weight in men and women over 18 years of age. It is 
determined by dividing the body weight in kilograms of any individual by the square of their height 
in metres (kg/m2).

http://www.nutritioncaremanual.org
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Table 1: The International Classification of adult underweight, overweight and obesity 
according to BMI

Classification BMI(kg/m2)
 Principal cut-off points Additional cut-off points*
Underweight <18.50 <18.50
 Severe thinness <16.00 <16.00
 Moderate thinness 16.00–16.99 16.00–16.99
 Mild thinness 17.00–18.49 17.00–18.49
Normal range 18.50–24.99 18.50–22.99

23.00–24.99

Overweight ≥25.00 ≥25.00
 Pre-obese 25.00–29.99 25.00–27.49

27.50–29.99

Obese ≥30.00 ≥30.00
 Obese class I 30.00–34.99 30.00–32.49

32.50–34.99

 Obese class II 35.00–39.99 35.00–37.49
37.50–39.99

 Obese class III ≥40.00 ≥40.00
 
Source: Adapted from WHO, 1995, WHO, 2000 and WHO 2004 3,4,5

 
BMI values are age-independent and the same for both sexes, however BMI may not correspond 
to the same fat composition in different populations in part due to different body proportions. The 
health risks associated with increasing BMI are continuous but the interpretation of BMI gradings in 
relation to risk may differ for different populations. Short stature (<150cm) and tall stature (>190cm) 
and increased muscularity are within population influences that may require further interpretation.

* Additional cut off points for BMI of certain ethnic groups have been proposed, and in particular 
for the Asia-Pacific region5-8. A WHO Expert Consultation in 2002 concluded that the cut-off point 
for observed risk varies from 22 kg/m2 to 25 kg/m2 in different Asian populations and for high risk 
varies from 26 kg/m2 to 31 kg/m2 5. They therefore recommended that the current WHO BMI cut-off 
points (Table 1) be retained as the international classification and that the cut-off points of 23, 27.5, 
32.5 and 37.5 kg/m2 be added as points for public health action. It was recommended that countries 
should use all categories (i.e. 18.5, 23, 25, 27.5, 30, 32.5 kg/m2, and in many populations, 35, 37.5, 
and 40 kg/m2) for reporting purposes, with a view to facilitating international comparisons.

In the New Zealand Primary Care Handbook 20129 and the New Zealand Guidelines for Weight 
Management in Adults10 the recommended BMI cut-off points are 20, 25, and 30kg/m² for 
cardiovascular and diabetes risk assessment in the clinical setting (as indicators of ‘healthy’, 
’overweight’ and ‘obesity’ respectively), as related to increasing risk of comorbidities.

WAIST CIRCUMFERENCE 
This measurement is used to assess abdominal obesity when BMI is <35 kg m2. Higher BMI levels 
add little to risk prediction1. The subject stands with feet 25 – 30 cm apart, weight evenly distributed. 
Measurement is taken midway between the inferior margin of the last rib and the crest of the ilium 
in a horizontal plane, the tape is fitted snugly but does not press the skin. The measurement is 
made at a normal minimal expiration to the nearest 0.1 cm1.



14

As outlined in the New Zealand Guidelines for Weight Management in Adults, cut-off points 
of 102cm or greater in men and 88cm or greater in women are identified as the indication for 
cardiovascular and diabetes risk assessment9.

Other recommendations have suggested cut-points of up to 10cm less for certain ethnic groups3. 
These measurements are markers for assessment and do not represent the therapeutic targets that 
are subsequently applied in the clinical absolute-risk context9.

References
1. Pi-Sunyer FX, Becker DM, Bouchard Cup et al. 1998. Clinical guidelines on the identification, evaluation and 

treatment of overweight and obesity in adults. The evidence report. National Institutes of Health. National Heart, 
Lung and Blood Institute, MD, USA.

2. Swinburn BA. Using the body mass index: Weigh then weigh up. NZ Med J 1998: 111 (1075): 377 – 79.

3. WHO. Physical status: the use and interpretation of anthropometry. Report of a WHO Expert Committee. WHO 
Technical Report Series 854. Geneva: World Health Organization, 1995.

4. WHO. Obesity: preventing and managing the global epidemic. Report of a WHO Consultation. WHO Technical 
Report Series 894. Geneva: World Health Organization, 2000.

5. WHO expert consultation. Appropriate body-mass index for Asian populations and its implications for policy and 
intervention strategies. The Lancet, 2004; 157-163.

6. WHO/IASO/IOTF. The Asia-Pacific perspective: redefining obesity and its treatment. Health Communications 
Australia: Melbourne, 2000.

7. James WPT, Chen C, Inoue S. Appropriate Asian body mass indices? Obesity Review, 2002; 3:139.

8. Inoue S and Zimmet P. 2000. The Asia-Pacific perspective: Redefining obesity and its treatment. Health 
Communications Australia Pty Limited, Australia.

9. New Zealand Guidelines Group. New Zealand Primary Care Handbook 2012. Ministry of Health. 2012.

10. New Zealand Guidelines for Weight Management in Adults and New Zealand Guidelines for Weight Management in 
Children and Young People. Ministry of Health. 2009.

Malnutrition

MALNUTRITION DEFINITION:

British Dietetic Association (BDA)
A state of nutrition in which a deficiency or excess of energy, protein and/or other nutrients cause 
measurable adverse effects on tissue/body form, composition, function or clinical outcome. In the 
acute care setting, malnutrition will be considered as under-nutrition1. Even overweight and obese 
adults who develop a severe acute illness or have a major trauma are at risk for malnutrition2.

The 2010 Nutrition Care Survey in Australasian acute care hospitals involved over 3000 patients 
and showed 41% of patients were at risk of malnutrition and the overall malnutrition prevalence was 
32%. This is in line with international findings where hospital prevalence is between 20-50%3.

Malnourished patients are shown to experience greater lengths of stay, more frequent readmissions 
and increased in-hospital mortality3. There are many causes of malnutrition and ensuring that there 
is early recognition and consistent diagnosis of malnutrition leading to an effective treatment plan 
has the potential to reduce complications for patients, improve outcomes and reduce costs.2
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Academy of Nutrition and Dietetics / ASPEN
(2012 Consensus Statement)

A. Starvation-related malnutrition:

a. Risk of malnutrition identified

b. No inflammation present

c. Pure chronic starvation, anorexia nervosa

B. Chronic disease-related malnutrition:

a. Risk of malnutrition identified

b. Mild to moderate inflammation present

c. Organ failure, pancreatic cancer, rheumatoid arthritis, sarcopenic obesity

C. Acute Disease or Injury –related malnutrition:

a. Risk of malnutrition identified

b. Marked inflammatory response

c. Major infection, burns, trauma, closed head injury

SCREENING TOOLS FOR RISK OF MALNUTRITION
A validated tool should be used for screening for the risk of malnutrition. This should reflect the 
setting the patient is screened in (DAA Consensus). A positive screen should result in a full dietetic 
assessment for malnutrition.

Table 1. Screening Tools

Tool/Setting Acute care 
(adults)

Rehabilitation Aged Care Community

MST- (Malnutrition 
Screening Tool)

√    

MUST- (Malnutrition 
Universal Screening 
Tool)*

√  √ √

MNA-SF – 
(Mini Nutrition 
Assessment- Short 
Form)

Older adults only √ Older adults 
only

Older adults only

NRS-2000 – 
(Nutrition Risk 
Screening)

√    

SNAQ (c)- 
(Simplified Nutrition 
Assessment 
Questionnaire(c))

√   √

Rapid Screen  √   
SNAQ- (Simplified 
Nutrition Appetite 
Questionnaire)

  √ √
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Simple NST- 
(Simple Nutrition 
Screening Tool)

  √  

Screen II – (Seniors 
in the Community 
Risk Evaluation for 
Eating and Nutrition)

   Older adults only

* The MUST tool by BAPEN. For up to date information regarding this please see http://www.bapen.org.uk/screening-and-
must/must/introducing-must

• Some low risk groups may be excluded from routine screening. Rescreening should occur 
regularly (i.e. weekly) in the acute care setting and rehabilitation as nutritional status can 
deteriorate if patients are eating poorly.

• Rescreening could occur less frequently in aged residential care or community.

• Using a scored system can help determine the priority in which to see patients to assist with 
caseload management.

Paediatrics:

There are currently no validated tools that can be recommended for nutrition screening in infants, 
children and adolescents.

Table 2. Validated Assessment tools for diagnosis of malnutrition (DAA 2009)8,9 : Adults

Tool SGA
(Subjective Global 
Assessment)

PG-SGA
(Patient 
Generated –
SGA)

MNA/MNA-SF*
(Mini Nutrition 
Assessment- 
Short Form)

MUST

Acute Care setting Yes Yes# Older adults only Yes
Rehabilitation Older adults only Yes Older adults only No
Residential aged care Older adults only No Older adults only Yes
Community Older adults only No Older adults only Yes

*MNA-SF information from the Nestle Nutrition Institute www.mna-elderly.com/mna_forms.html 
# Validated in oncology patients.

DEFINITION OF SEVERITY OF MALNUTRITION
(2 or more should be present):

• Insufficient intake (% of estimated energy intake in last week, month or 3 months).

• Weight loss (% of weight loss in last week, month or 3 months).

• Loss of muscle mass (wasting of the temples, clavicles, shoulders, interosseous muscle, 
scapula, thigh and calf).

• Loss of subcutaneous fat (orbital, triceps, fat overlying the ribs).

• Localised or generalised fluid accumulation that may sometimes mask weight loss 
(extremities, vulvar/scrotal oedema or ascites).

• Diminished functional status as measured by hand-grip strength (compare with reference 
standards).

The nutrition screening score, presence or not of inflammation and likely aetiology should be 
documented in the Assessment section of the nutrition entry in the medical record.

Tool/Setting Acute care 
(adults)

Rehabilitation Aged Care Community

http://www.bapen.org.uk/screening-and-must/must/introducing-must
http://www.bapen.org.uk/screening-and-must/must/introducing-must
http://www.mna-elderly.com/mna_forms.html
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NB There are no reliable biochemical markers that are used in the diagnosis of malnutrition. Therefore any use of 
biochemical markers should be done with caution.

Table 3. Scoring of Malnutrition (Mild/Moderate/Severe)

Severity Well 
nourished

Mild Moderate Severe

SGA SGA-A - SGA-B SGA-C
PG -SGA PG-SGA 0-1 PG-SGA 2-3 PG-SGA 4-8 PG-SGA 9+
Academy of 
Nutrition and 
Dietetics/ASPEN

- •  Food intake 
<50-75% in 
the preceding 
week AND

• Weight loss 
less than for 
Moderate 
Malnutrition

2 or more of:
Some muscle wasting.

• Loss of subcutaneous 
fat.

• Nutritional intake of 
<50% of recommended 
intake for 1 week.

• ↓Functional capacity.

• Weight loss of >1-2% 
in 1 week OR 5% in 
1 month OR 7.5% in 
3 months (consider 
oedema).

2 or more of:
Obvious significant 
muscle wasting

• Loss of subcutaneous 
fat

• Nutritional 
intake <50% of 
recommended intake 
for 2 weeks or more

• Bedridden or 
otherwise significantly 
↓ functional capacity

• Weight loss of >2% in 
1 week OR

• 5% in 1 month OR 
7.5% in 3 months

Severity Well 
nourished

At risk of 
malnutrition

Malnourished  

Full Malnutrition 
Nutrition 
Assessment 
(MNA)

MNA 24-30 MNA 17-23.5 MNA <17

MNA-Short form MNA-SF 
12-14

MNA-SF 8-11 MNA-SF 0-7
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Patient Identification InformationScored Patient-Generated Subjective Global
Assessment (PG-SGA)

History: Boxes 1 - 4 are designed to be completed by the patient.
[Boxes 1-4 are referred to as the PG-SGA Short Form (SF)]

 1. Weight (See Worksheet 1)

In summary of my current and recent weight:

I currently weigh about _____kg
I am about _____ cm tall

One month ago I weighed about _____ kg
Six months ago I weighed about _____ kg

During the past two weeks my weight has:
decreased (1) not changed (0) increased (0)

Box 1

   

 

2. Food intake: As compared to my normal intake, I would rate my 
food intake during the past month as 

unchanged (0)

more than usual (0)

less than usual (1)

I am now taking
normal food but less than normal amount (1)

little solid food (2)

only liquids (3)

only nutritional supplements (3)

very little of anything (4)

only tube feedings or only nutrition by vein (0)   Box 2

 

 

 

 

 

 

 

 
 

 

3. Symptoms: I have had the following problems that have kept me 
from eating enough during the past two weeks (check all that apply)

no problems eating (0)

no appetite, just did not feel like eating (3) vomiting (3)

nausea (1) diarrhea (3)

constipation (1) dry mouth (1)

mouth sores (2) smells bother me (1)

things taste funny or have no taste (1) feel full quickly (1)

problems swallowing (2) fatigue (1)

pain; where? (3) _________________
other (1)** _____________________
**Examples: depression, money, or dental problems Box 3

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

4. Activities and Function:
Over the past month, I would generally rate my activity as:

normal with no limitations (0)

not my normal self, but able to be up and about with fairly 
normal activities (1)

not feeling up to most things, but in bed or chair less than 
half the day (2)

         able to do little activity and spend most of the day in bed or   
chair (3)

pretty much bed ridden, rarely out of bed (3)

     Box 4

 

 

 

      

 

 

©FD Ottery 2005, 2006, 2015  v3.22.15
email: faithotterymdphd@aol.com or info@pt-global.org 

The remainder of this form is to be completed by your doctor, nurse, dietitian, or therapist.  Thank you.
                   Additive Score of Boxes 1-4 A
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Scored Patient-Generated Subjective Global Assessment (PG-SGA)
Worksheet 1 – Scoring Weight Loss
To determine score, use 1-month weight data if available. Use 6-month data only if there is no 
1-month weight data. Use points below to score weight change and add one extra point if 
patient has lost weight during the past 2 weeks. Enter total point score in Box 1 of PG-SGA.

Weight loss in 1 month Points Weight loss in 6 months
          10% or greater 4           20% or greater 

5-9.9% 3 10- 19.9%
3-4.9% 2 6- 9.9%
2-2.9% 1 2-   5.9%
0-1.9% 0 0-   1.9%

              Numerical score from Worksheet 1
              

 

                Additive Score of Boxes 1-4 (See Side 1) A 

7. Worksheet 4 – Physical Exam
Exam includes a subjective evaluation of 3 aspects of body composition: fat, muscle, & fluid. Since this is subjective, each aspect of the exam is rated for degree. Muscle deficit/loss impacts point score more than fat deficit/loss.
Definition of categories: 0 = no abnormality, 1+ = mild, 2+ = moderate, 3+ = severe. Rating in these categories is not additive but are used to clinically assess the degree of deficit (or presence of excess fluid).
Muscle Status Fat Stores
temples (temporalis muscle) 0    1+    2+    3+ orbital fat pads 0    1+    2+    3+
clavicles (pectoralis & deltoids) 0    1+    2+    3+ triceps skin fold 0    1+    2+    3+
shoulders (deltoids) 0    1+    2+    3+ fat overlying lower ribs 0    1+    2+    3+
interosseous muscles 0    1+    2+    3+ Global fat deficit rating 0    1+    2+    3+
scapula (latissimus dorsi, trapezius, deltoids) 0    1+    2+    3+ Fluid status
thigh (quadriceps) 0    1+    2+    3+ ankle edema 0    1+    2+    3+
calf (gastrocnemius) 0    1+    2+    3+ sacral edema 0    1+    2+    3+
     Global muscle status rating 0    1+    2+    3+ ascites 0    1+    2+    3+
     Global fluid status rating 0    1+    2+    3+

 

Point score for the physical exam is determined by the overall subjective rating of the 
total body deficit. No deficit score = 0 points

Mild deficit score = 1 point
Moderate deficit score = 2 points
Severe deficit score = 3 points 

Worksheet 5 – PG-SGA Global Assessment Categories 
Stage A Stage B Stage C

Category Well-nourished Moderate/suspected malnutrition Severely malnourished
Weight No weight loss ≤ 5% loss in 1 month (≤10% in 6 months) > 5% loss in 1 month (>10% in 6 months)

OR recent non-fluid wt gain OR Progressive weight loss OR Progressive weight loss
Nutrient intake No deficit OR Significant Definite decrease in intake Severe deficit in intake

recent improvement
Nutrition Impact None Presence of NIS (Box 3 of PG-SGA) Presence of NIS (Box 3 of PG-SGA)

Symptoms (NIS) OR significant recent
improvement allowing

adequate intake 
Functioning No deficit OR Significant Moderate functional deficit Severe functional deficit 

recent improvement OR Recent deterioration OR Recent significant deterioration
Physical Exam No deficit OR chronic Evidence of mild to moderate loss Obvious signs of malnutrition

deficit but with recent of muscle mass  &/or muscle tone on (e.g., severe loss muscle, fat,
clinical improvement palpation &/or loss of SQ fat possible edema)        

Nutritional Triage Recommendations: Additive score is used to define specific nutritional interventions including
patient & family education, symptom management including pharmacologic intervention, and appropriate nutrient intervention (food, 
nutritional supplements, enteral, or parenteral triage). 
First line nutrition intervention includes optimal symptom management.
Triage based on PG-SGA point score
0-1 No intervention required at this time. Re-assessment on routine and regular basis during treatment.
2-3 Patient & family education by dietitian, nurse, or other clinician with pharmacologic intervention as

indicated by symptom survey (Box 3) and lab values as appropriate.
4-8 Requires intervention by dietitian, in conjunction with nurse or physician as indicated by symptoms (Box 3).

    ≥ 9 Indicates a critical need for improved symptom management and/or nutrient intervention options.
©FD Ottery 2005, 2006, 2015  v3.22.15

email: faithotterymdphd@aol.com or info@pt-global.org 
 

Clinician Signature ________________________________________RD  RN PA MD DO Other _________    Date ________________

6. Worksheet 3 – Metabolic Demand 
Score for metabolic stress is determined by a number of variables known to increase protein & caloric needs.  Note: Score fever intensity or duration, whichever is greater. The score is additive so that a 
patient who has a fever of 38.8 °C (3 points) for < 72 hrs (1 point) and who is on 10 mg of prednisone chronically (2 points) would have an additive score for this section of 5 points.
Stress none (0) low (1) moderate (2) high (3)
Fever no fever > 37.2 and < 38.3 ≥ 38.3 and < 38.8 ≥ 38.8 °C        
Fever duration no fever < 72 hours 72 hours > 72 hours
Corticosteroids no corticosteroids low dose moderate dose high dose 

(< 10 mg prednisone (≥ 10 and < 30 mg (≥ 30 mg prednisone
equivalents/day) prednisone equivalents/day) equivalents/day) Numerical score from Worksheet 3 C

 
 

5. Worksheet 2 – Disease and its relation to nutritional requirements:
Score is derived by adding 1 point for each of the following conditions:

Cancer Presence of decubitus, open wound or fistula

AIDS Presence of trauma

Pulmonary or cardiac cachexia Age greater than 65

Chronic renal insufficiency
Other relevant diagnoses (specify) _______________________________________
Primary disease staging (circle if known or appropriate)  I  II  III  IV Other  ____

Numerical score from Worksheet 2 B  

 

 

 

 

 

 

 

Again, muscle deficit/loss
takes precedence over fat 
loss or fluid excess.

Numerical Score for Worksheet 4 D

Total PG-SGA Score (Total numerical score of A+B+C+D)

Global PG-SGA Category Rating (Stage A, Stage B or Stage C) 

 

 

 

Source: With permission from Dr Faith Ottery.
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NUTRITION FOCUSED PHYSICAL EXAM
For instructions on use and information on the nutrition focused physical exam please refer to http://
pt-global.org/wp-content/uploads/2014/12/Physical_Examination_from_a_Nutritional_Standpoint_
Ottery-FD-2001.pdf

NUTRITION DIAGNOSES FOR MALNUTRITION
All patients with a diagnosis of malnutrition made by a dietitian should have the word ‘Malnutrition’ 
written into their nutrition diagnosis, ideally with the severity of the malnutrition as identified in Table 
3 above.

Aside from this at least one other nutrition diagnosis should be made under one or more of the 
following headings. Malnutrition can take some time to resolve, and it should be clear which aspect 
of the cause of the malnutrition a dietitian is aiming their intervention at6.

• Write a PES statement/s that reflects the data gathered and be individualised to the patient.

• If the diagnosis of malnutrition is appropriate it should include one of the following:

 ◦ Malnutrition (unspecified protein-calorie malnutrition E46)

 ◦ Mild malnutrition (mild protein-calorie malnutrition E 44.1)

 ◦ Moderate malnutrition (moderate protein-calorie malnutrition E44)

 ◦ Severe malnutrition (unspecified severe- protein calorie malnutrition E43)

The dietitian may also document from under the following Domains:

Intake

• Increased energy expenditure

• Inadequate energy intake

• Inadequate oral intake

• Inadequate enteral or parenteral infusion

• Limited food acceptance

• Increased nutrient needs

• Inadequate vitamin /mineral intake (specify)

Clinical domain:

• Swallowing difficulty

• Biting/chewing difficulty

• Altered GI function

• Impaired nutrient utilisation

• Altered nutrition-related laboratory values

• Underweight

• Unintended weight loss

Behavioural domain:

• Disordered eating pattern

• Excessive physical activity

• Inability to manage self-care

http://pt-global.org/wp-content/uploads/2014/12/Physical_Examination_from_a_Nutritional_Standpoint_Ottery-FD-2001.pdf
http://pt-global.org/wp-content/uploads/2014/12/Physical_Examination_from_a_Nutritional_Standpoint_Ottery-FD-2001.pdf
http://pt-global.org/wp-content/uploads/2014/12/Physical_Examination_from_a_Nutritional_Standpoint_Ottery-FD-2001.pdf
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• Inability to prepare foods/meals

• Limited access to food and/or water

• Limited access to nutrition-related supplies

NB: A maximum of three Nutrition Diagnoses should considered at any one time. Where there is a dilemma regarding 
this, use ‘Intake’ ones first if you can improve them with dietetic intervention.

Micronutrient Deficiencies

• Consider micronutrient deficiencies that may be present when making a malnutrition 
diagnosis.

• A useful reference is detailed below (Ref. 7).

Generalised options for Management/Intervention

• The nutrition intervention should be apparent from the information in the Assessment and 
Nutrition Diagnosis sections.

• Where possible the oral intake route should be used to improve a patient’s nutritional status.

• Food fortification, small frequent meals and nutritious drinks is first line management. 
As per the Guidelines from Pharmac, patients should be trialled for a month on first line 
management. Should this not result in improved nutritional status, a supplementary drink can 
then be prescribed.

• Second line treatment is enteral feeding. This may be as a total feed or as a supplemental 
intake such as overnight feeding.

• If the gut is not accessible or not functioning, then parenteral nutrition may be considered.

Monitoring

• Regular monitoring i.e. depending on the clinical setting; more frequently in the acute care 
and rehabilitation settings than Aged Residential Care or the Community.

• Goals and the desired outcome should be clear to the patient, healthcare team and family/
carers.

References:
1. A Framework for Screening for Malnutrition, British Dietetic Association, Sept 2009.

2. Consensus Statement: Academy of Nutrition and Dietetic and American Society for Parenteral and Enteral Nutrition: 
Characteristics Recommended for the Identification and Documentation of Adult Malnutrition (Undernutrition) , Jane 
White et al JPEN 2012 36:275

3. Nutritional status and dietary intake of acute care patients: Results from the Nutrition Care Day Survey 2010. Ekta 
Agarwal et al, Clinical Nutrition 31 (2011) 41-47

4. Malnutrition and poor food intake are associated with prolonged hospital stay, frequent readmissions, and greater 
in –hospital mortality: Results from the Nutrition Care Day Survey 2010. Ekta Agarwal et al. Clinical Nutrition , Nov 
2012.

5. Evidence based practice guidelines for the nutritional management of malnutrition in adult patients across the 
continuum of care. Nutrition & Dietetics 2009; 66 (Suppl 3) SI

6. Coding for Malnutrition in the Adult Patient: What the Physician needs to know. Wendy Phillips. Practical 
Gastroenterology, Sept 2014 p 57-64

7. Utilisation of nutrition-focused physical assessment in identifying micronutrient deficiencies. Nutr Clin Pract 2015 
April 30 (2) 194-202

8. Malnutrition in Geriatric Rehabilitation: Prevalence, Patient Outcomes and Criterion Validity of the Scored Patient-
Generated Subjective Global Assessment and the Mini Nutritional Assessment. Marshall, S etc al. Online July 2015. 
Journal of AND

9. Use of an Abridged Scored PG-SGA as an Nutrition Screening Tool for Cancer Patients in an Outpatient Setting. 
Gabrielson, D et al. p. 234-239. Nutr Can Vol 65, issue 2 2013. 
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Estimating Energy 
Requirements: Adults
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Estimating Nutritional Requirements in the Acute setting: 
Adults
Indirect calorimetry

The best and most cost effective way to calculate energy requirements is to directly measure 
Resting Energy Expenditure (REE) by indirect calorimetry. Bedside carts (e.g. Deltatrac Metabolic 
monitor) are now available to make this a realisable goal for some centres. If REE is measured 
directly in the fasting patient the result includes a “stress” factor. If the patient is receiving nutritional 
support dietary induced thermogenesis is included as well.

FIXED FACTOR AND PREDICTOR EQUATIONS
• Use of both fixed-factor and predictor equations to estimate energy requirements will provide 

a starting point for an energy prescription and nutrition intervention. Predictor equations 
should be used with caution in most acute clinical situations as in many instances it is difficult 
to measure body weight or it may be distorted by fluid balance shifts. In addition clinical 
circumstances may lead to under and over predictions.

• A standard 25-30kcal/kg is recommended in most cases as a starting point on which to base 
assessment and on-going reviews.

• Monitoring a patient’s response to energy prescriptions is mandatory to obtain a more 
accurate guide to an individual’s needs.

Table 1: Fixed Factor: Estimating Nutritional Requirements in Adults
See also DNZ Handbook Calculating Fluid Requirements.

Disease / 
condition

Kcal/kg g protein/kg ml fl/kg Other

General adult1 25 – 30 0.8 – 1.5 30 (>65 
years)

35 (<65 
years)

/

Pressure ulcers2 30 – 35 1.2 – 1.5 As usual /
Liver3 25 – 40

35 – 40 (ASH 
& Cirrhosis)

1.2 – 2

1.2 – 1.5 (ASH & 
Cirrhosis)

1.0 (chronic 
encephalopathy)

As usual 100mmol/d Na (ascites)

NB: Liver disease calculations based on dry weight
Refeeding
See page 300 
of DNZ Clinical 
Handbook

25 / / 1. Monitor serum 
electrolytes and supplement 
as needed.

2. Consider thiamin 
and multivitamin 
supplementation.

Chronic Kidney 
Disease4

See DNZ Handbook Renal section: Daily Nutrient Recommendations for CKD

Acute 
pancreatitis4

25 – 30 1 – 1.5 / < 30% fat

50% CHO
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Chronic 
pancreatitis5

25–30 1 – 1.5 /  

NB: Often unable to meet requirements due to hyperglycemia/fat malabsorption.
Critical illness5 
(initial & acute 
phase)

25 – 30 / / /

Obesity/Weight 
Loss6

20-25kcal/kg Use Adjusted Ideal Body Weight (IBW)

= [(Current weight – IBW) x 0.25] + IBW

There is very little evidence to support any equation used to estimate energy requirements in overweight/
obese individuals, therefore careful monitoring is necessary to avoid excessive energy restriction or 
overfeeding.
Additional fixed factor equations for non-acute/well adults
Pregnancy/
Lactation7

See DNZ Handbook 
Pregnancy and 
Lactation

1st trimester: 
No additional

2nd trimester: 
+ 300kcal/day

(1.4MJ)

3rd trimester: 
+ 450kcal/day 
(1.9MJ)

Lactation
500kcal/day

(2.1MJ)

Pregnancy:

14-18yrs  
58g (1.02g/kg)

19-50yrs    
60g (1.00g/kg)

Lactation:
14-18yrs  
63g (1.11g/kg)

19-50yrs   
67g (1.10g/kg)

/ Folic acid: 800 µg (0.8 mg) 
daily for at least four weeks 
before, and 12 weeks after 
conception.

Iodine: 150 µg daily 
throughout pregnancy and 
breastfeeding.

Table 1 is a summary only and should not replace accessing the most up to date guidelines on 
specific conditions. A good first point of entry to accessing information on nutritional management of 
conditions is www.pennutrition.com.

PREDICTOR EQUATIONS
Predictor equations aim to provide recommendations about the level of consumption that ought to be 
maintained in a population. Historical equations, however, are not applicable to current populations. 
For instance, Schofield equations left out significant population groups and a disproportionate 
number of lean males were included in the total sample. The review by Henry, known as the Oxford 
Equations8, in 2005 used 10552 data points and has now been adopted completely by most centres. 
These equations are presented here.

Total Energy Expenditure (TEE) = Basal Metabolic Rate (BMR) + Diet Induced Thermogenesis 
(DIT) + Physical Activity Level (PAL) + Stress

When using predictor equations in clinical practice, first determine the BMR (Table 2) and then add 
appropriate factors for physical activity (Table 3) and where applicable, metabolic stress (Table 4).

Disease / 
condition

Kcal/kg g protein/kg ml fl/kg Other

http://www.pennutrition.com
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Table 2. Oxford Equations8 for Calculating BMR .

Gender Age (yrs) MJ/day Kcal/day
Males 10 – 18 0.0769W + 2.43 18.4W + 581
 18-30 0.0669W + 2.28 16.0W + 545
 30-60 0.0592W + 2.48 14.2W + 593
 60-70 0.0543W + 2.37 13.0W + 567
 70+ 0.0573W + 2.01 13.7W + 481
    
Females 10 – 18 0.0465W + 3.18 11.1W + 761
 18-30 0.0546W + 2.33 13.1W + 558
 30-60 0.0407W + 2.90 9.74W + 694
 60-70 0.0429W + 2.39 10.2W + 572
 70+ 0.0417W + 2.41 10.0W + 577

Table 3. Physical activity level (PAL) categories for different lifestyles as assessed from 
doubly -labelled water measurements9. For use in children, adolescents, and adults.

Description of lifestyle Examples of occupations PAL
At rest, exclusively sedentary or lying (chair-bound 
or bed-bound).

Old, infirm individuals. Unable to 
move around freely or earn a living.

1.2

Exclusively sedentary activity/seated work with little 
or no strenuous leisure activity.a

Office employees, precision 
mechanics.

1.4–1.5

Sedentary activity/seated work with some 
requirement for occasional walking and standing 
but little or no strenuous leisure activity.a

Laboratory assistants, drivers, 
students, assembly line workers.

1.6–1.7

Predominantly standing or walking work.a Housewives, salespersons, waiters, 
mechanics, traders.

1.8–1.9

Heavy occupational work or highly active leisure. Construction workers, farmers, 
forestry workers, miners, high 
performance athletes.

2.0–2.4

Significant amounts of sport or strenuous  leisure 
activity in addition to 2, 3 or 4 above.

Add extra 
PAL unitsa

a For sports and strenuous leisure activities (30–60 minutes, 4–5 times per week) add 0.3 units per day.

Note: For adults and adolescents a PAL ≥ 1.75 units is consistent with a healthy lifestyle. It is uncertain whether this level 
is applicable in children.
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Table 4. Stress Factors10

Brain injury – acute 
(ventilated and sedated) 
- recovery

1–1.3

1.05 – 1.5

Cerebral haemorrhage 1.3
Cerebral-vascular accident (CVA) 1.05
Infection 1.25–1.45
Inflammatory Bowel Disease 1–1.1
Intensive care – ventilated 1–.1
Septic 1.2–1.6
Leukaemia 1.25–1.34
Lymphoma 1–1.25
Skeletal trauma 1.3–1.4

Useful Websites

• AuSPEN www.auspen.org.au

• ESPEN: www.espen.org

• http://www.criticalcarenutrition.com.

• http://www.nice.org.uk
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1. Nutrition Support for Adults: Oral nutrition support, enteral tube feeding and parenteral nutrition. Feb 2006 (UK)

2. National Pressure Ulcer Advisory Panel, European Pressure Ulcer Advisory Panel and Pan Pacific Pressure Injury 
Alliance. Prevention and Treatment of Pressure Ulcers: Quick Reference Guide. Emily Haesler (Ed.). Cambridge 
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3. Guidelines on Enteral Nutrition: Liver diseases 2006. European Society for Clinical Nutrition and Metabolism. Jan 
2006.

4. ESPEN guidelines on enteral nutrition: pancreas (2007); ESPEN guidelines on acute pancreatitis (2002).

5. ESPEN guidelines on enteral nutrition: Intensive care (2006).

6. Handbook of Clinical Nutrition and Dietetics, 3rd Edition, Stewart (Ed). Griffith.

7. Ministry of Health. 2014. Guidance for Healthy Weight Gain in Pregnancy. Wellington: Ministry of Health.

8. Henry CJK. Basal metabolic rate studies in humans: measurement and development of new equations. Public 
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9. Adapted from Black et al (1996), German Nutrition Society (2002) and FNB:IOM (2002).
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See DNZ Handbook Paediatric Section for Estimating Energy Requirements in Children.
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Laboratory Tests
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Introduction
Interpretation of laboratory tests depends on consideration of clinical history and findings and a host 
of other variables.

“Reference range” (or “reference interval”) is used to indicate that a range covers the values of 95% 
of a group (e.g. blood donors) who are apparently disease-free and similar to the patients we are 
dealing with in terms of age, gender, etc. and we “refer” to that range when trying to decide whether 
our patient’s result is indicative of, or consistent with, a particular diagnosis.

Most of the interpretative notes in this handbook are directed towards defining the variables that 
influence this decision. Whenever there is doubt about the significance of a result, the test should 
be repeated – immediately if the clinical situation demands it – or in a week or a month or even a 
year if there is no urgency. The temporal pattern provides an extra dimension by showing whether a 
result is increasing, decreasing or staying the same, whilst at the same time the clinical picture has 
the opportunity to move in one direction or the other.

Some reference ranges, such as those for cholesterol or uric acid, are not 95% population ranges 
but “ideal” ranges that we should strive to attain.

The reference ranges given are only a guide and will vary depending on the particular laboratory 
and method used. When in doubt your local laboratory should be contacted.

Information contained in this section of the DNZ Handbook is with kind permission by LabLink. 
ADHB e-guide and http://testguide.adhb.govt.nz/EGuide/ should be referred to for full reference 
details. Other references (e.g. NZ Ministry of Health Position statements) are included where 
relevant.

Key websites for information on testing include:

Best Practice Advocacy Centre New Zealand (bpacnz) www.bpac.org.nz including The New Zealand 
Laboratory Schedule and Test Guidelines updates.

The tests are in alphabetical order and are for serum samples unless otherwise stated.

ALBUMIN
Reference range

Age g/L Pregnancy g/L
0-3 months 25-40 2-14 weeks 33-45
3-12 months 32-45 14-28 weeks 27-37
1yr or older 34-48 28-42 weeks 25-35

Uncertainty of Measurement: 6%

NB: Change in albumin method (August 2014)

Results are significantly lower than with the old method.

Throughout the Auckland region, medical laboratories are changing their albumin assay to a 
more accurate and specific method. This is part of the national (and global) goal to harmonize 
/ standardize assays and reference intervals to bring greater consistency between different 
laboratories. Please check with your local laboratory if you notice differences between the reference 
ranges in your area and those above.

http://testguide.adhb.govt.nz/EGuide/
http://testguide.adhb.govt.nz/EGuide/
http://www.bpac.co.nz
http://www.bpac.org.nz
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Key points

• The new method is more specific, giving a more accurate measure of albumin.

• Results will be on average lower by 4-5 g/L. Greater differences may be seen in patients with 
low (<30g/L) albumin levels. (e.g. on average 6-8 g/L for dialysis and ICU patients)

• A new reference interval for serum albumin and globulin will apply.

• A new formula will be applied for calculation of corrected calcium. Corrected calcium results 
should not change on average.

• This albumin method has been recommended in Australasia by expert groups.

Diagnostic Use and Interpretation
Increased albumin concentrations are either due to prolonged venostasis during specimen 
collection (artefactual), or dehydration.

Decreased concentrations may be due to

•  dilution (IV fluids, specimen taken from “drip arm”)

•  decreased synthesis ( liver failure, Kwashiorkor)

•  increased loss (nephrotic syndrome, burns, protein-losing enteropathy)

•  shift to extravascular space (inflammation, trauma)

•  increased catabolism (many illnesses: malignancies, thyrotoxicosis, inflammation)

•  analbuminemia (a rare genetic disorder)

Serum albumin as a nutritional marker
Serum albumin decreases in response to a wide range of illnesses and trauma. Inflammation 
causes a cytokine-mediated shift to the extravascular space. Conversely, even severe malnutrition 
states such as marasmus and anorexia nervosa may not be accompanied by decreased albumin 
levels. The only malnutrition state associated consistently with low albumin is Kwashiorkor. For 
these reasons, albumin is almost useless as a nutritional marker, despite its traditional use in this 
role.

ASCITES: SERUM-ASCITES ALBUMIN GRADIENT (SAAG):
SAAG i.e. plasma albumin minus by ascitic fluid albumin (in g/L) has been used to distinguish two 
big groups of causes for ascites:

• portal hypertension related (e.g. liver cirrhosis or congestive heart failure) with SAAG 
described as usually ≥11g/L

• non-portal hypertension related (e.g. malignant ascites, tuberculosis, pancreatitis) with SAAG 
described as usually <11g/L

ALBUMIN URINE – SEE ALSO PROTEINURIA
Also known as: Albumin Creatinine Ratio, Microalbumin, UACR, Urine albumin

Reference Range

 mg/L
Urine albumin <30
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ALBUMIN: CREATININE RATIO
 Men (mg/mmol)  Women (mg/mmol)
Normal <2.5 <3.5
Microalbuminuria 2.5-25 3.5-35
Macroalbuminuria >25 >35

Uncertainty of Measurement: 14% at a level of 16 mg/L

3% at a level of 60 mg/L

Diagnostic Use and Interpretation
Urine albumin is more sensitive than urine total protein for detecting early proteinuria.

“Microalbumin” is simply normal albumin present at low concentration in the urine.

The preferred method for assessment of albuminuria in both diabetic and non-diabetic patients 
is urinary albumin / creatinine ratio (UACR) measurement in a first morning spot urine specimen. 
Where a first morning specimen is not possible or practical, a random spot urine specimen for 
UACR is acceptable.

Adults with one or more risk factors for CKD should be assessed using UACR and estimated GFR 
every 1-2 years, depending on their risk-factor profile.

ALCOHOL, ETHYL (ETHANOL)
Reference Range

mmol/L  
11-22 Patients usually have signs of intoxication including impaired judgement, decreased 

reflex time and decreased reaction time
>22 Patients usually have signs suggesting depression of the central nervous system. 
>88 Fatalities have been reported with serum alcohol above this level. It has been reported 

that the lethal level for 50% of non-alcohol dependent population is at 98mmol/L 
although individuals have survived levels as high as 326mmol/L 

Conversion factor: mg/100 mL = mmol/L x 4.6

NB: This test is NOT accepted for medico-legal purposes.

Uncertainty of Measurement: 12%

Diagnostic Use and Interpretation
Ethanol measurement may be useful for judging whether the level of unconsciousness can be 
explained by the alcohol concentration alone, or whether some other toxicological cause should be 
sought (see ranges above).

The current legal driving limit for adult is 10.9 mmol/L (50 mg/100mL). Prior to 1 Dec 2014 the limit 
was 17.4mmol/L (80 mg/100ml).

Rate of metabolism: Alcohol is metabolised by the liver at a rate independent of blood alcohol 
concentration but at a constant rate between 2.4 and 4.8 mmol/L per hour, depending on the 
individual.

Although there is wide individual variation, 10g alcohol per hour is an indicative figure. A 750ml 
bottle of wine with an alcohol content of 12% (12 g per 100 ml) contains 90 g alcohol. For an 
individual metabolising at the indicative rate of 10 g per hour, it would take 9 hours to clear the 
bloodstream of alcohol–and 18 hours to clear two bottles.
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A “standard unit” of drink contains 10 g alcohol.

IDENTIFYING ALCOHOLISM
When considering the possibility of excessive alcohol intake, the two most useful markers are:

• GGT 50–200 U/L, occasionally up to 1000.

After a heavy weekend drinking, levels rise about 25-50%, peaking on about the third day.

An elevated GGT due to alcohol should fall by about half after two weeks abstinence and reach 
baseline by about six weeks.

• Red cell MCV in the range 95–115 (Ref. range 80–98)

Other tests affected by alcohol include:

• Other liver enzymes, ALP, AST, ALT, ratio AST/ALT >1.5

• Triglyceride elevated–fatty liver

• Urate elevated

• Ferritin elevated–alcoholic hepatitis

• CK elevated–alcoholic myopathy

• Thrombocytopenia

• Carbohydrate deficient transferrin (raised)

None of these tests detects more than about two-thirds of hazardous drinkers so clinical suspicion 
is important. The predictive value of an isolated increase in GGT in the general population is 
only about 20-30% therefore screening questionnaires have been encouraged as the best initial 
means of identifying alcohol problems, for example the RAPS4 alcohol screening test:

• During the last year have you had a feeling of guilt or remorse after drinking?

• During the last year has a friend or a family member ever told you about things you said or 
did while you were drinking that you could not remember?

• During the last year have you failed to do what was normally expected from you because of 
drinking?

• Do you sometimes take a drink when you first get up in the morning?

The AUDIT self-administered questionnaire, a more detailed screening tool, is also available online 
from ALAC: http://alcohol.org.nz/help-advice/is-your-drinking-ok/tool-is-your-drinking-okay

For further information regarding safe drinking guidelines, visit www.alcohol.org.nz

http://alcohol.org.nz/help-advice/is-your-drinking-ok/tool-is-your-drinking-okay
http://www.alcohol.org.nz
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ALLERGY
See IgE Total: sIgE and SPT

SPT and RAST tests are less helpful in food allergy than in allergy caused by inhaled allergens and 
can give both false negatives and false positives. Specificity is not particularly high but a –ve test 
makes allergy less likely and a +ve test, particularly in the context of a positive history, makes the 
diagnosis more likely. Testing the patient with an ill-defined history of vague complaints against a 
wide range of foods is needlessly expensive and can create a higher level of nutritional risk if foods 
are removed off the back of low level +ve results.

See also DNZ Handbook Adverse Food Reactions: IgE Mediated Allergies and Unorthodox Tests.

ALT (ALANINE TRANSAMINASE OR AMINO TRANSFERASE)
It is an enzyme involved in recycling of amino acids in cells and elevations can be common and 
usually accompanied by other enzyme elevations.

Reference Range

 U/L
Plasma/ serum ALT <45
Pregnancy ALT <32

During pregnancy ALT falls by about 30% from pre-pregnant values.

Uncertainty of Measurement: 10%

Diagnostic Use and Interpretation

Common causes of raised plasma aminotransferases ALT and AST include

• Viral hepatitis

• Alcohol related hepatitis

• Non-alcoholic fatty liver disease (steatohepatitis)

• Toxic or ischaemic hepatitis

• Obesity–up to 50% higher in moderately obese and up to 300% in the extremely obese male

Less common causes include

• Hemochromatosis

• Autoimmune hepatitis

• Wilson’s disease

• Alpha-1 antitrypsin deficiency.

Patients with cholestatic liver disease, cirrhosis or hepatic carcinoma can have normal or mildly 
raised aminotransferase activity. Acute biliary obstruction can occasionally cause an early, transient 
and significant rise in aminotransferase level.

ALT is more liver-specific than AST.

ALT is usually increased more than AST in most hepatic conditions. However, AST/ALT >1 can 
occur in chronic hepatitis, cirrhosis, haemolysis and classically AST is <300U/L with AST/ALT >2 in 
alcoholic hepatitis.

AST or ALT >3000U/L are rare in viral hepatitis but common in both toxin ingestion (especially 
acetaminophen) and ischaemia hepatic injury.
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When raised aminotransferase is apparently unexplained, several “non-hepatic” conditions may be 
considered :

• Coeliac disease

• Adrenal glucocorticoid deficiency e.g. Addison’s disease

• Muscular dystrophies (check CK)

• Macro-ALT or macro-AST (these are complexes with immunoglobulins, leading to slow 
clearance of the enzyme; contact laboratory to arrange evaluation)

• Thyroid dysfunction (hyper or hypo)

• Sleep apnoea-related disorder (can be associated with or independent of obesity/metabolic 
syndrome)

NB: The drugs sulfasalazine and sulfapyridine cause negative interference in the assay; patients on these drugs may 
have falsely low results.

ALUMINIUM
Reference Range

 umol/L
Normal <0.3
For patients on renal 
dialysis:

 

  Acceptable <2.2 
  At risk >3.7 
  Dangerous >7.4

Uncertainty of Measurement: 18%

Diagnostic Use and Interpretation
This test is most commonly used to monitor patients on renal dialysis who are using aluminium 
hydroxide as a phosphate binding agent. High concentrations can lead to dementia and vitamin D 
resistant osteomalacia.

Aluminium accumulates in all patients with chronic renal failure.

Aluminium-containing antacids in non-dialysis patients, aluminium kitchenware, or working with 
aluminium, do not cause measurable increases in serum aluminium.

AMMONIA
Reference Range

 umol/L
Premature neonate <150
Term neonate <100
Infant / child <40
Adults <70

Uncertainty of Measurement: 18%
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Diagnostic Use and Interpretation
Causes of increased plasma ammonia:

•  Hepatic failure

•  Disorders of the urea cycle

•  Transient hyperammonemia of the newborn

•  Valproate therapy

Falsely elevated ammonia results are common:

• Concentrations of ammonia in the specimen rise rapidly after collection–specimen must be 
placed on ice and rapidly sent to the laboratory. In unseparated samples the average rate of 
increase per hour is 6 umol/L at room temp and 4 umol/L on ice, but may be faster in some 
patients. After separation the rise is slower but is still significant.

• Sweat contains high levels of ammonia–collect blood by venipuncture, not heel or finger-prick.

• False high values are obtained after muscular exercise or with haemolysis.

NB: The drugs sulfasalazine and sulfapyridine cause negative interference in the assay; patients on these drugs may 
have falsely low results.

AMYLASE, SERUM
Reference Range

 U/L
Plasma amylase (total) 25-135
Pancreatic amylase 8-53

Uncertainty of Measurement: 5%

Diagnostic Use and Interpretation
Amylase, found mainly in pancreas and salivary glands, is used in the differentiation of acute 
pancreatitis from other causes of acute abdomen pain.

There are 2 forms of amylase: P-amylase is specific for the pancreas as tissue of origin. S-amylase 
can originate from many organs, including salivary and parotid glands, breast, amniotic fluid, lungs, 
testes and fallopian tubes, as well as neoplasms (including pancreatic cancer).

Total amylase measures both S and P-amylase forms.

In acute pancreatitis, levels peak early and decline over 3 to 4 days. For diagnosis of acute 
pancreatitis both the amylase level (typically 3 or 4 times greater than normal) and its’ time-course 
in relation to the abdominal pain are important. Prolonged elevation of amylase may be due to 
pancreatic pseudocyst formation.

Total amylase can be increased in many acute abdominal disorders including perforated peptic 
ulcer, acute cholecystitis, intestinal obstruction, trauma, and ectopic pregnancy.

Elevated amylase can also occur in diabetic ketoacidosis and renal failure (failure to clear the 
enzyme).

Ectopic pregnancy and salivary gland disorders (parotitis, mumps) cause increased total amylase, 
with normal P-amylase levels.
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ANAEMIA
Anaemia is a reduction of the Hb concentration below the 95% reference range selected for age 
and sex.

See Blood count for Hb reference ranges.

A full classification of anaemia encompasses the whole discipline of haematology but there needs 
to be a starting point and a simple one is the morphological classification based on MCV (mean cell 
volume), measured in femtolitres (fl). The usual MCV reference range is 80-98 fl.

There are, of course, big overlaps between the three divisions – acquired microcytic or macrocytic 
conditions will have started in the normocytic range before moving in the direction of an MCV 
outside the reference range.

Investigating an anaemia
Anaemia is probably the commonest of all laboratory abnormalities and investigations should 
proceed logically, starting with the most probable causes of anaemia for that person’s age, sex and 
clinical findings, proceeding through the less common abnormalities, and ending with a phone-call 
to the haematologist if the cause is not apparent after the first couple or so rounds of investigations.

Here are some early questions / tests to consider:

• Are there any other diagnostic haematological abnormalities in blood film, white cells or 
platelets?

• Does the patient have a history or clinical findings of an illness that can cause anaemia?

• Drug history.

• Ferritin–iron deficiency is the commonest cause of anaemia. Ferritin should be a routine test 
in all menstruating women and in anaemias in other patient groups where the aetiology is not 
yet known.

• Vitamin B12 and folate–though deficiencies are much less common than iron deficiency.

• Creatinine–renal impairment is typically silent and is almost invariably accompanied by 
anaemia.

• ESR and/or CRP looking for inflammatory disease.

• Serum protein electrophoresis and immunoglobulins.

• TSH for hypo- and occasionally hyper-thyroidism.

• Liver enzymes.

• Reticulocytes and haptoglobulins as a screen for haemolysis.

• Thalassaemia screen for the disproportionately microcytic film.

• hCG if pregnancy is a possibility.
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Table 1: The differentiation of anaemia in people with a normal or raised ferritin

Iron deficiency Anaemia of chronic 
disease

Haemoglobinopathies, e.g. 
Thalassaemia, Sideroblastic 
anaemia

Serum

ferritin

↓ ↑ ↑ 

Serum iron ↓ N/↓   
N/↑

TIBC N/↑ N/↓ N
Transferrin 
saturation

↓ N/↓   
N/↑

Serum soluble 
transferrin receptor

↑ N/↓ ↑

ANION GAP
Calculation: Anion Gap = Na + K–(Cl + HCO3)

Reference Range

 mmol/L
Anion gap 12-20
Corrected Anion Gap = Anion Gap + [0.25 x (40–albumin)] 

Diagnostic Use
The anion gap is useful for distinguishing the cause of metabolic acidosis.

Increased in: metabolic acidosis due to ketones, lactate, and other organic acids, poisoning by 
ethylene glycol, paraldehyde, methanol, and salicylate. A number of other drugs have secondary 
effects on anion gap.

Normal in: renal tubular acidosis and in acidosis due to bicarbonate loss (e.g. diarrhoea).

Decreased in: dilutional states, with some paraproteins, hypoalbuminaemia, and where there is a 
marked increase in unmeasured cations: lithium, magnesium, calcium, etc.

The anion gap is a mathematical calculation of the difference between the measured cations and 
anions, as shown in the above equation.

The concentration of the measured cations exceeds the concentration of the measured anions, 
and this difference is referred to as the “anion” gap. The normal anion gap is due to the presence 
of unmeasured anions, mainly plasma albumin. The corrected anion gap should be calculated and 
used if the plasma albumin concentration is low.

The total concentration of anions and cations in serum is always equal. If the concentration of a 
cation or anion changes, electrochemical neutrality is maintained by changing the balance of other 
ions.
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ANOREXIA NERVOSA AND BULIMIA
Laboratory abnormalities include:

• Hypokalaemia is common in both conditions and can be profound (<2.0) in bulimia due to 
the combination of vomiting and use of laxatives. In this situation there may be a metabolic 
alkalosis with raised serum bicarbonate.

• Anaemia (normocytic).

• Low FSH/LH accompanying the amenorrhoea which is almost invariable in anorexia.

• FT4 and FT3 may be reduced with TSH normal or slightly low (sick euthyroid pattern).

• Hypoalbuminaemia, particuarly when there is oedema.

• Hypocalcaemia is uncommon but is found occasionally.

• GH raised, IGF1 low.

• Cortisol may be elevated (important in excluding the possibility of hypoadrenalism).

• Lipids normal or raised.

Other wasting disorders need to be excluded:

• Glucose to exclude diabetes.

• TSH to exclude hyperthyroidism.

• Addison’s disease (or hypopituitarism).

• Depending on suspicion sometimes other wasting and inflammatory diseases.

APOLIPOPROTEINS
Reference Range

 apo A1 (g/L) apo B (g/L)
Population range 1.1-1.8 0.7-1.5
Preferred level >1.2 <1.2

Apo H: <20

Uncertainty of Measurement: 6%

24% (for apo H)

Diagnostic Use and Interpretation
Used as an index of risk of vascular disease, or for diagnosis and monitoring of lipid disorders.

• Apo A1 is associated with HDL and its level is closely correlated with the HDL level.

• Apo B is associated with LDL and its level is closely correlated with LDL cholesterol.

• Apo A1 and Apo B provide little, if any, additional information over HDL and LDL respectively, 
in most patients.

The lipid profile is all that is recommended for assessing cardiovascular risk in most patients.

Apo E
Apolipoprotein E is a component of lipoproteins and mediates the uptake of VLDL and chylomicron 
remnant particles by the liver and other tissues.

There are 3 Apo E alleles, e2, e3 and e4. The commonest allelle is e3.



38

Lipoprotein disorders: Subjects with homozygous e2/e2 genotype have impaired uptake of 
lipoprotein remnants and in the presence of other environmental or genetic factors develop familial 
dysbetalipoproteinemia (Broad beta disease; type III hyperlipidaemia).

This is a mixed hyperlipidaemia with high levels of both cholesterol and triglyceride. Lipoprotein 
electrophoresis typically shows a “broad beta” pattern due to intermediate density lipoprotein.

This disorder is highly atherogenic, and is very responsive to dietary and lifestyle interventions.

Alzheimer’s disease (AD): The e4 allele is associated with AD, being found in 20%-30% of the 
general population and in 45%-60% of patients with AD. The homozygous genotype e4/e4 is found 
in 12%-15% of patients with AD, but in only 2%-3% of the general population. While not everyone 
homozygous for e4 develops dementia, having this genotype might increase the chance of AD 
developing at an earlier age. Approximately 30% of people homozygous for e4 develop AD1

As there are no proven effective interventions for AD, there are important ethical considerations 
before offering apo E genotyping. Risk prediction in the absence of any effective intervention may 
cause harm to the patient as well as to their relatives.

Recommendations for apo E genotyping testing in Alzheimer’s disease1

The use of apo E genotyping as an adjunct to conventional diagnostic measures is unknown and 
the data suggest that it has low sensitivity and specificity and is of little diagnostic value in an 
individual patient. It has low predictive value in asymptomatic individuals and its use in this situation 
should be discouraged, except in well-defined research protocols with appropriate institutional 
ethics approval.

• apo E genotyping should not be used as the sole diagnostic test in patients in whom AD is 
suspected on clinical grounds.

• apo E genotype testing should not be offered without adequate pre-test and post-test 
counselling, education and support in patients in whom AD is suspected on clinical grounds. 
Genetic testing should follow carer or patient consent.

• apo E genotype analysis should not be performed in asymptomatic individuals. This position 
is supported by a number of overseas consensus statements2-5.

References
1. Genetic testing for Alzheimer’s disease Peter K Panegyres, Jack Goldblatt, Ian Walpole, Carmela Connor, Toni 

Liebeck and Karen Harrop. MJA 2000; 172: 339-343. American College of Medical Genetics and American Society of 
Human Genetics Working Group on APOE and Alzheimer Disease. Statement on use of apolipoprotein E testing for 
Alzheimer disease. JAMA 1995; 274: 1627-1629.

2. McConnell LM, Koenig BA, Greely HT, Raffin TA, and Alzheimer Disease Working Group of the Stanford Programme 
in Genomics, Ethics and Society. Genetic testing and Alzheimer disease: Has the time come? Nature Medicine 1998; 
4: 757-759.

3. National Institute on Aging and Alzheimer’s Association Working Group. Apolipoprotein E genotyping in Alzheimer’s 
disease. Lancet 1996; 347: 1091-1095.

4. Post SG, Whitehouse PJ, Binstock RH, et al. The clinical introduction of genetic testing for Alzheimer disease. JAMA 
1997; 277: 832-836.

5. Relkin NR, Kwon YJ, Tsai J, Gandy S. The National Institute on Aging/ Alzheimer’s Association recommendations on 
the application of apolipoprotein E genotyping to Alzheimer’s disease. Ann NY Acad Sci 1996; 802: 149-171.
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ASCORBIC ACID (VITAMIN C)
Reference Range

 umol/L
Plasma/serum ascorbic 
acid

26-85

Diagnostic Use and Interpretation
To test for vitamin C deficiency (scurvy) although it is rarely used these days.

As ascorbate is unstable, falsely low levels may be seen if samples do not reach the laboratory on 
ice, within two hours of sampling.

As a water soluble vitamin, levels will predominantly reflect recent intake of vitamin C.

Vitamin C is a strong antioxidant but studies of supplementation have overall been disappointing in 
prevention of cardiovascular disease and cancer.

High intake of vitamin C can cause false negative results for some urine dipstick tests. It may also 
predispose to formation of calcium oxalate urine stones, through conversion to oxalate.

See DNZ Handbook Renal section for management of Renal Stones.

AST (ASPARTATE TRANSAMINASE OR ASPARTATE AMINOTRANSFERASE)
Reference range

 IU/L
Adult 0-45
Child: <2yr <80

 2-10yrs <60
 >10yrs <45

Pregnancy <30

Uncertainty of Measurement: 8%

Diagnostic Use and Interpretation
Specimen haemolysis can cause false elevations.

AST has a number of sources including liver, cardiac and skeletal muscle, erythrocytes, kidneys, 
brain and pancreas. AST is usually lower than ALT in viral hepatitis unless the case is severe, but is 
typically higher in alcoholic liver disease and malignancy.

Elevation of AST (compared with ALT) can sometimes be a clue to pathology outside the liver, for 
example muscle disease. In this setting a more specific muscle test such as CK (creatine kinase) 
will be very helpful.

Causes of raised transaminases: see under ALT.

NB: the drugs sulfasalazine and sulfapyridine cause negative interference in the assay; 
patients on these drugs may have falsely low results.
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BICARBONATE
Reference Range

Age mmol/L
<2yrs 17-27
2yrs and older 22-31

Uncertainty of Measurement: 16%

Diagnostic Use and Interpretation

Bicarbonate is increased in metabolic alkalosis and compensated respiratory acidosis, and 
decreased in metabolic acidosis and compensated respiratory alkalosis.

The bicarbonate concentration in plasma is subject to loss of CO2 into the air space in the tube, 
and metabolism by the red blood cells producing lactic acid. For these reasons, bicarbonate values 
from blood collected into plain or heparin tubes must be regarded as approximate.

For accurate bicarbonate measurement, blood must be taken anaerobically into a heparin syringe 
and a blood gas requested.

BILIRUBIN (TOTAL)
Total bilirubin = conjugated + unconjugated.

Conjugated bilirubin escapes into the urine while unconjugated does not.

Total Bilirubin

Reference Range

Age umol/L
Cord blood <50
<24 hours <150
24-48 hours <200
48-72 hours <250
3-7 days <300
7 days–3 weeks <100
3-4 weeks <50
4 weeks–Adult <25
Pregnancy <16

Paediatric values are for full term infants. Action thresholds may differ in cases of prematurity, 
rhesus disease or sick neonates. See below.

Uncertainty of Measurement: 2 umol/L at a concentration of 10 umol/L

5% at a concentration of 50 umol/L and higher
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Diagnostic Use and Interpretation

Total Bilirubin
Increased in intrahepatic and extrahepatic biliary obstruction, hepatocellular damage, and 
haemolytic diseases.

A.  Hyperbilirubinaemia in children and adults

1.  Hyperbilirubinaemia with raised enzymes

2.  Hyperbilirubinaemia with normal enzymes

• Disorders of hepatic excretion

 ◦ Gilbert’s syndrome (qv), a common incidental finding, is an unconjugated 
hyperbilirubinaemia

 ◦ Dubin-Johnson and Rotor syndromes, much less common and also found incidentally, 
are conjugated hyperbilirubinaemias

 ◦ Crigler-Najjar syndrome is a rare severe unconjugated hyperbilirubinaemia

 ◦ Other disorders such as Allagile syndrome

• Haemolytic anaemias

 ◦ Uncommon but important. Check blood count, film, reticulocytes, haptoglobins

• Other

 ◦ Thyroid disease, iron overload, drug reaction, resolving hepatitis

B.  Hyperbilirubinaemia in neonates – neonatal jaundice

These are a rough guide to indicate levels that are likely to be comfortably within healthy limits for 
most neonates. Acceptable limits are lower for premature babies.

The problem with neonatal bilirubins is that many healthy, thriving babies have levels higher than 
the above because of two common benign conditions: physiological jaundice and the jaundice of 
breast-feeding. Diagnosis of these benign conditions relies on exclusion of serious pathologies.

1. Benign Jaundice

Physiological jaundice
This is due to breakdown of foetal red cells, “immaturity” of the liver’s glucuronyl transferase 
system, breakdown of conjugated bilirubin by glucuronidase in the intestine and increased bilirubin 
resorption from bowel meconium in infants as maturation is completed during the first days and 
weeks of life.

The bilirubin reaches a peak in 5 days (sometimes as high as 300 /umol/L) and in bottle-fed infants 
disappears in 2 weeks.

Jaundice of breast-feeding
This condition, an extension of and inseparable from physiological jaundice, is due to the presence 
of maternal hormone in breast milk inhibiting the maturation of glycuronyl tranferase.

Bilirubins can stay high for a long time. In about 2 – 5 percent, levels reach 250 – 350 /umol/L by 
the third week, remain high for three to four weeks, falling to normal over another one to three 
months.

Despite being yellow, the infant thrives, feeds and grows. Changing to bottle-feeding results in a 
prompt and sustained fall in bilirubin levels and cessation of breast-feeding for 24 – 48 hours, with 
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bilirubins before and after, can be used as a diagnostic test whilst maintaining lactation by manual 
expression.

2. Pathological jaundice

• Haemolytic disease of the newborn – Rhesus or ABO incompatibility

Rhesus incompatibility
The most severe forms of this previously dreaded disease were due to rhesus incompatibility 
between mother, (Rh –ve and with anti-Rh antibodies) and baby (Rh +ve). The Rhesus system was 
first described in 1940. Before that time, and until modern methods of prevention and treatment 
were developed, these babies were born dead or anaemic with jaundice at birth increasing rapidly 
in the first days of life to cause long-term brain damage in the form of kernicterus. In the late 20th 
century, kernicterus has almost entirely disappeared.

Haemolytic disease is caused by anti –Rh antibodies in an Rh –ve mother who has been sensitised 
during a previous pregnancy with an Rh +ve baby whose red cells have spilled into the maternal 
circulation at the time of placental separation. Sensitisation may also occur from transfer of red cells 
in small numbers before delivery, and occasionally with termination or placental abruption. Over the 
past 40 years this sensitisation process has been prevented by injecting the mother at delivery with 
enough anti-Rh immune globulin to render the foetal cells non-antigenic.

Sensitisation of the mother by an incompatible blood transfusion, unavoidable before 1940, is now 
an exceptionally rare event.

Despite the success of preventive measures in most patients, haemolytic disease will still 
occasionally be found.

The at-risk mother is Rh-ve and will have red cell autoantibodies when screened antenatally, 
usually anti-D, sometimes anti-C or anti-E, least commonly anti-C or anti-E. For the foetus to be 
at risk, the father must be Rh +ve. However, for unknown reasons, only about 20% of Rh negative 
mothers exposed to Rh positive red cells will develop antibodies.

Haemolytic disease in the at-risk infant, is diagnosed by examining cord blood at birth looking for

• Rh+ve infant

• +ve Coombs test

• Hyperbilirubinaemia using this table as a guide:

/umol/L 
full term

premature

Normal
Uncertain
Affected

<50
50–125
>125

<25
25–80
>80

ABO incompatibility and other blood groups
This is more common but rarely severe enough to require exchange transfusion. The at-risk 
situation is found in 20 percent of pregnancies. Usually the mother is Group O and the infant Group 
A or B. Prior sensitisation is not required and haemolysis can occur in the first pregnancy.

Maternal antibody tests are of no use and often the direct Coombs test on cord blood is negative.

Other blood groups include Kell (K), Duffy (Fya, Fyb) and Kidd (Jka, Jkb). For these incompatibilities, 
maternal antibodies will be present and the direct Coombs on cord blood positive.
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Neonatal bacterial infections
Septicaemia is life-threatening and the infant is obviously unwell. Urinary tract infections are more 
easily overlooked, the infant being less obviously unwell to begin with.

Congenitally acquired infections such as toxoplasmosis, CMV, herpes, HIV, rubella and syphilis can 
also result in cholestasis.

Hypothyroidism, cystic fibrosis and galactosaemia
Tested on all neonates by way of the Guthrie Card blood spots – see neonatal screening.

G-6-PD deficiency (qv)
The vitamin K given routinely to neonates elevates bilirubin in G-6-PD hetero- and homozygotes. 
On rare occasions homozygous infants (usually males of SE Asian or Mediterranean origin) 
develop a severe haemolytic process in the neonatal period, especially if exposed to certain drugs.

Biliary atresia and neonatal hepatitis
The infant is often clinically well during the first few weeks but thereafter there is an increasing 
obstructive jaundice shown by rising total bilirubin, a raised level of conjugated bilirubin, pale faeces 
and dark urine.

An infant still jaundiced at three weeks should have its conjugated bilirubin level measured–over 20 
/umol/L of conjugated bilirubin is abnormal and an indication for further investigation.

When and how often should bilirubin be measured?
As always, clinical judgement and experience are more important than rigid guidelines.

A healthy term baby, growing and feeding well, without visible jaundice, does not need to have 
its bilirubin measured, although with the modern practice of early discharge some centres are 
measuring bilirubin to stratify later risk of elevation.

Risk can be higher in women who had previous children with high bilirubin requiring phototherapy, 
or in those who are intending to exclusively breast feed.

Premature babies need to be watched more carefully than full-term babies, particularly during the 
first 3–5 days.

Jaundice in the first 24 hours of life is not benign and should be investigated actively. If the 
jaundiced baby is unwell, the underlying cause must be identified urgently. If bilirubin levels 
continue rising after the first week or so, a cause should be sought.

Transcutaneous bilirubin (‘bilirubinometer’) measurements help provide reassurance in low risk 
situations, but laboratory measurement is important in any higher risk setting, such as:

• increased risk of pathological jaundice, e.g. jaundice in the first 24 hours of life,

• significant prematurity

• if the result increases the likelihood of an intervention such as phototherapy, e.g. an initial 
reading over 250 umol/L or close to the relevant treatment threshold

How accurate is the test?
The short answer to this is “not very”. At a level of 325, repeated tests on the same baby will show 
results varying between 300 and 350 which is the difference between referring to hospital for 
treatment under lights or leaving at home. Reasons for this variance are:

• Problems with specimen collection. An experienced blood-collector obtaining a free flow of 
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blood will get better results than an inexperienced person obtaining a scanty, haemolysed 
specimen. Haemolysis may give a result which is falsely low by up to 30–50 /umol/L.

• Different laboratories use different methods.

• Even at best, methods have a variance of ± 7%.

• The baby’s bilirubin level varies throughout the day, depending on when it was last given 
water or milk and other variables.

What levels require treatment?
The treatment of pathological jaundice will depend on the underlying cause.

Once it has been decided the jaundice is benign, the baby is treated under lights if the bilirubin 
exceeds cut-off limits, usually 350 /umol/L in a full-term baby more than three days old. The 
threshold may be lower in premature babies and where the bilirubin is rising rapidly e.g. >250 @ 48 
hours.

For reasons given above, a baby with a result of 350 will sometimes be referred to hospital only to 
be sent back home because its in-hospital result is 320.

Levels above 400, sometimes found in infants who have escaped observation, always require 
urgent and immediate referral.

BILIRUBIN (CONJUGATED/DIRECT)
Reference Range

Age umol/L
Neonate <20
Child and Adult <5
Conversion factor: mg/100 mL x 17.1 = umol/L

umol/L x 0.0585= mg/100 mL

Haemolysed specimens are unsuitable.

Uncertainty of Measurement: 5%

Diagnostic Use and Interpretation

This is bilirubin conjugated to glucuronide, and is increased in biliary obstruction (intrahepatic or 
extrahepatic).

Main uses
Persistent neonatal jaundice

A conjugated bilirubin above 20 -0 /umol/L at age 3 weeks requires consideration of biliary atresia / 
neonatal hepatitis, especially if the level is rising.

Dubin-Johnson and Rotor syndromes are benign, inherited, conjugated hyperbilirubinaemia.
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BILIRUBIN (UNCONJUGATED)
Unconjugated bilirubin is increased when there is excess production (haemolytic states) and/or 
impaired uptake or conjugation by the liver (neonatal jaundice, Gilbert’s syndrome).

Moderate increases (usually < 40 umol/L and rarely > 80 umol/L) in unconjugated bilirubin, in the 
absence of haemolysis, are seen in Gilbert’s disease, a relatively common and benign condition.

BLOOD COUNT
The primary points of interest in the full blood count are often whether a patient is anaemic, whether 
the white count shows evidence of infection and whether the platelets are at a level that may affect 
haemostasis.

Reference Range

Blood count reference range: Adults

Parameters (units) Male Female Pregnant
Haemoglobin (g/L) 130–175 115–155 100–145
Low haemoglobin levels are generally indicative of anaemia however it requires careful consideration. The wide differential diagnosis 
can be narrowed considerably by checking the mean cell volume (MCV) and the reticulocyte count and initially classifying the 
anaemia as: Microcytic, MCV < 80 fl OR Normocytic, MCV 80–100 fl OR Macrocytic, MCV > 100 fl

Elevated haemoglobin and PCV levels can be due to: decreased plasma volume (dehydration, alcohol, cigarette smoking, diuretics) 
or increased red cell mass (polycythaemia).

Polycythaemia may be secondary (usually to chronic hypoxia, but occasionally to erythropoietin-secreting tumours, especially renal 
tumours, fibroids) or primary (polycythaemia vera).

Unless the haemoglobin/PCV is very high it is usually advisable to repeat the blood count ensuring adequate hydration

RBC (E+12/L) 4.30–6.00 3.60–5.60 3.40–5.00
PCV (Hct) (ratio) 0.400–0.520 0.350–0.460 0.300–0.440
MCV (fL) 80–99 80–99 80–99
MCH (pg) 27–33 27–33 27–33
RDW (%) 12.0–14.6 12.1–14.6 12.1–14.6
Immature Granulocytes 
(E+9/L)

0.00–0.06 0.00–0.06 0.00–0.06

WBC (E+9/L) 4.0–11.0 4.0–11.0 5.0–14.5
Band Neutrophils (E+9/L) 0.0–0.6 0.0–0.6 0.0–0.6
Neutrophils (E+9/L) 1.9–7.5 1.9–7.5 1.9–11.0
Low neutrophils: Viral (overt or occult). Autoimmune/idiopathic. Medications. Red flags: Person particularly unwell. Severity of 
neutropenia. Rate of change of neutropenia. Lymphadenopathy, hepatosplenomegaly.

Elevated neutrophils: Infection/inflammation. Necrosis. Any stressor/heavy exercise. Drugs. Pregnancy. CML. Smoking. Malignancy. 
Red flags: Person particularly unwell. Severity of neutrophilia. Rate of change of neutrophilia. Presence of left shift.

Lymphocytes (E+9/L) 1.0–4.0 1.0–4.0 1.0–4.0

Elevated: Acute infection (viral, bacterial) Smoking Hyposplenism Acute stress response Autoimmune thyroiditis CLL Low: Not 
usually clinically significant.

Monocytes (E+9/L) 0.2–1.0 0.2–1.0 0.2–1.0

Eosinophils (E+9/L) 0.0–0.5 0.0–0.5 0.0–0.5

Elevated: Allergy/atopy, asthma/hayfever Parasites (less common in developed countries)

Low: Not really cause for concern

Basophils (E+9/L) 0.0–0.2 0.0–0.2 0.0–0.2
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Platelets (E+9/L) 150–400 150–400 150–400

Elevated: ( > 500 x 109/L): Most likely causes: Reactive conditions e.g. infection, inflammation. Pregnancy. Iron deficiency. Post 
splenectomy. Essential thrombocythaemia

Low: Viral infection. Idiopathic thrombocytopenic purpura. Liver disease. Drugs. Hypersplenism. Autoimmune disease. Pregnancy 

MPV (fL) 8.5–12.0 8.5–12.0 9.0–12.2

Blood count reference range: Paediatric

Parameters (units) 1–4yrs < 8yrs < 13yrs < 16yrs 
Male

< 16yrs 
Female

Haemoglobin (g/L) 105–140 113–145 115–145 125–160 115–150
RBC (E+12/L) 4.00–5.40 4.10–5.40 4.20–.60 4.40–5.70 4.00–5.35
PCV (Hct) (ratio) 0.320-0.410 0.330- 

0.420
0.350- 
0.430

0.370–
0.470

0.350- 0.440

MCV (fL) 70–86 74–87 75–90 78–93 78–93
MCH (pg) 23–29 24–29 24–30 25–31 25- 31
RDW (%) 12.0–15.5 12.0–14.5 12.0–14.5 12.0–14.5 12.0–15.0
Immature 
Granulocytes (E+9/L)

0.00–0.06 0.00–0.06 0.00–0.06 0.00–0.06 0.00–0.06

WBC (E+9/L) 5.0–14.5 4.5–12.0 4.3- 12.0 4.2–10.0 4.2–10.0
Band Neutrophils 
(E+9/L)

0.0–0.6 0.0–0.6 0.0–0.6 0.0–0.6 0.0–0.6

Neutrophils (E+9/L) 1.0–7.0 1.5–8.0 1.5–7.0 1.8–7.0 1.8–7.0
Lymphocytes (E+9/L) 2.0–8.0 1.4–5.7 1.4–4.5 1.4–4.0 1.4–4.0
Monocytes (E+9/L) 0.3–1.3 0.3–1.0 0.3–0.9 0.3–0.9 0.3–0.9
Eosinophils (E+9/L) 0.0–0.9 0.0–1.0 0.0–0.9 0.0–0.8 0.0–0.8
Basophils (E+9/L) 0.0–0.2 0.0–0.1 0.0–0.1 0.0–0.1 0.0–0.1
Platelets (E+9/L) 150–500 150–475 150–425 150–400 150–400
MPV 8.0–12.0 8.5–12.0 8.5–12.0 8.5–12.0 8.5–12.0

Diagnostic Use and Interpretation
Please refer to http://www.bpac.org.nz/Supplement/2008/May/complete-blood-count.aspx for a full 
description of the complete blood count interpretation.

Uncertainty of Measurement:
Deriving blood count reference ranges is difficult due to the number of factors that may affect 
blood count parameters including iron deficiency, thalassaemias, medication, alcohol and minor 
infections.

In addition there are ethnic differences in some parameters, differences between males and 
females and differences in pregnancy. There are also differences between different haematology 
analysers that may affect some blood count parameters.

Parameter Uncertainty of 
measurement

WBC <1.0 20%
WBC >1.0 6%
RBC 2%

Parameters (units) Male Female Pregnant

http://www.bpac.org.nz/Supplement/2008/May/complete-blood-count.aspx
http://www.bpac.org.nz/complete-blood-count
http://www.bpac.org.nz/complete-blood-count
http://www.bpac.org.nz/complete-blood-count
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HGB 2%
MCV 2%
Platelets <30 15%
Platelets 30–100 9%
Platelets >100 5%
MPV 3%

Blood count reference range:Reticulocyte count

 Adult Full term neonate
Reticulocyte count 10–100 x E+9/L

(0.2–2.0%)

< 250 x E+9/L

(2.0–6.0 %)
Reticulocyte haemoglobin equivalent (pg) 28.9–36.3 28.9–36.3

Diagnostic Use and Interpretation

Reticulocytes Count
Reticulocytes are young red cells.

Increased numbers are found in:

• Anaemia due to a peripheral cause such as blood loss or haemolysis.

• After starting haematinic treatment for a patient with a deficiency state (e.g. folate or B12 
deficiency).

Reduced numbers are found in:

• Bone marrow red cell hypo-regenerative states, including renal failure.

BLOOD GASES AND PH
Reference Range

 Cord blood 0–2yrs 2yrs–Adult
pH arterial 7.25 – 7.40 7.36 – 7.44 7.36–7.44
pH venous  7.32–7.42 7.32–7.42
pCO2 arterial (kPa) 4.0–7.0 4.6–6.0 4.6–6.0
pCO2 venous (kPa)  5.0–6.4 5.0–6.4
PO2 arterial (kPa) 4.6–10.6 9.3–13.3 10.6–13.3
Standard bicarbonate arterial and 
venous (mmol/L)

 18–23 21–27

Base excess arterial and venous 
(mmol/L)

 -5 to +5 -2 to +2

Oxygen saturation arterial   0.95–1.0
Conversion factor: 1 kPa = 7.5 mmHg

Uncertainty of Measurement:  pH: 0.03

     pCO2: 8%

     pO2:  8%

Parameter Uncertainty of 
measurement
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Diagnostic Use and Interpretation
Venous blood collected into a heparinised syringe can be used in many clinical situations where 
pO2 and pCO2 are not required (e.g. DKA and other metabolic disturbances). The reference 
intervals are slightly different (for pH and pCO2) but this makes no significant difference to the 
interpretation of metabolic acid-base disturbances.

Venous blood gases
Venous blood pH is 0.01–0.03 lower than arterial blood pH, but this difference is greater in patients 
with congestive heart failure and in shock.

Venous blood pCO2 is about 1 kPa higher than arterial blood pCO2, but the difference between 
arterial blood and peripheral venous blood is very dependent on skin temperature, duration of blood 
stasis during collection, and muscular activity.

The Standard Bicarbonate and Base Excess is the same for arterial and venous blood.

CADMIUM
Reference Range

Whole blood nmol/L Urine nmol/mmol creatinine
Non-smokers <36 Normal <3
Smokers <90 Significant exposure  >5
Toxic >220 Severe exposure  >15
Conversion factor: ug/L x 8.9 = nmol/L

Uncertainty of Measurement: 12%

Diagnostic Use and Interpretation

Assessment of exposure to cadmium:
Blood cadmium is recommended for monitoring exposure where toxicity is a possibility in workers 
involved with cadmium in industry. Eating contaminated shellfish may also raise levels. If in doubt, 
repeat after two weeks abstention from seafood.

Sources: Spray-painting, metal smelting; manufacturing batteries, ceramics, silver jewellery or 
textiles; soldering or electroplating; smoking.

Cadmium accumulates in the kidney; urine levels tend to be low regardless of exposure until a 
critical renal concentration is reached. Most cadmium is present in red cells (95%) so whole blood, 
not plasma, is required. Blood levels of cadmium are influenced by recent exposure (within the last 
2-3 months).

Clinical effects of cadmium: Cadmium typically causes renal tubular damage (Fanconi 
syndrome), with proteinuria typically of the tubular type, glycosuria, and phosphaturia. It may also 
cause osteoporosis.

Renal tubular damage can be assessed by testing urinary beta-2 microglobulin and urine 
protein electrophoresis may show a tubular proteinuria.

Cadmium analysis in hair is unreliable.

Cadmium interferes with zinc metabolism and zinc deficiency worsens its toxicity.

Chronic cadmium exposure is both mutagenic and carcinogenic.
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CALCIUM (TOTAL)
Reference Range

Age mmol/L
Day 1-3 1.80-2.80
Day 4–1yr 2.10-2.80 
>1yr 2.10-2.55
Conversion factors: mg/100 mL x 0.25 = mmol/L

mmol/L x 4 = mg/100 mL

This test measures total plasma calcium (includes ionised, protein-bound, and complexed 
fractions).

Reference ranges above apply to total calcium when serum albumin is normal, and to corrected 
calcium (adjusted for albumin concentration).

Serum albumin should always be measured in conjunction with total calcium, to enable calculation 
of corrected calcium.

Prolonged stasis during venepuncture and haemolysis will give falsely high values.

Uncertainty of Measurement: 6%

Diagnostic Use and Interpretation

Increased
The two most important causes:

•  Hyperparathyroidism, usually due to parathyroid adenoma
The parathyroid hormone (PTH) level is increased, or sometimes is inappropriately in the upper 
normal range.

Severe 1º hyperparathyroidism with calcium levels above 3.00 mmol/L will require surgical removal 
of the parathyroid adenoma.

Parathyroid removal is also generally appropriate in symptomatic patients, e.g. with renal 
stones. Minor asymptomatic degrees of calcium elevation are common, however, and are still 
not uncommonly managed with observation rather than surgery, particularly when s. calcium is 
marginal and the patient is elderly. Modern laparoscopic surgical techniques have greatly reduced 
the operative morbidity of parathyroidectomy and a lower threshold for surgery is more appropriate. 
In younger patients particularly, with years of possible future hypercalcaemia, surgical removal is 
typically recommended.

• Malignant disease
Particularly metastatic tumour in bone, multiple myeloma or cancer of lung, breast or urinary tract, 
producing an ectopic PTH-like hormone, PTHrP (PTH related Peptide). Renal impairment can 
worsen hypercalcaemia in such patients with very high calcium influx from bone leaching.

Other causes of hypercalcaemia include:

• Pseudohypercalcaemia–high serum albumin or binding to monoclonal protein.

• Drugs  

 ◦ Vitamin D

 ◦ Thiazides
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 ◦ Lithium

 ◦ Antacids

 ◦ Vitamin A excess

• Thyrotoxicosis.

• Sarcoidosis.

• Familial hypocalciuric hypercalcaemia (this can present in a similar way to mild 
hyperparathyroidism with high calcium and high PTH; a urine calcium:creatinine ratio is 
important to exclude this underlying diagnosis).

• Renal transplantation.

• Paget’s disease with immobilisation.

• Addison’s disease.

Decreased (Hypocalcaemia)

• Low serum albumin (an adjusted calcium helps compensate for this but the formula becomes 
unreliable at very low serum albumin concentrations).

• Chronic renal failure.

• Vitamin D deficiency.

• Hypoparathyroidism (usually post-thyroidectomy).

• Drugs

 ◦  Anticonvulsants

 ◦ Frusomide

 ◦ Biphosphonates

 ◦ Oral phosphate

• Malabsorption.

• Pancreatitis.

• Hypomagnesaemia.

• Severe tissue injury (e.g. muscle damage, tumour lysis).

• Inherited e.g. pseudohypoparathyroidism.

CORRECTED OR ADJUSTED CALCIUM
The routine test for plasma calcium concentration measures the total calcium (bound plus ionised 
calcium). Approximately 50% of plasma calcium is bound to albumin, and this bound fraction 
is biologically inactive. Therefore changes in albumin concentration will affect the total calcium 
concentration without affecting the ionised (active) fraction of plasma calcium.

In order to allow the use of a single reference interval for total calcium, irrespective of albumin 
concentration, the total calcium can be adjusted using a formula. This is known as the “corrected” 
or “adjusted” calcium.

The formula used is:

[Ca adjusted] = [Ca total] + 0.012 x (39.9–[albumin])

CALCIUM (IONISED)
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Reference Range

Age mmol/L
Day 1–1yr 1.15-1.45
>1yr 1.15-1.30
Conversion factors: mg/100 mL x 0.25 = mmol/L

mmol/L x 4 = mg/100 mL

Uncertainty of Measurement: 0.05 mmol/L

Diagnostic Use and Interpretation

Ionised calcium is the physiologically active fraction of calcium. For most clinical purposes, 
adjusted total calcium is adequate but in severe protein abnormalities, including malignant 
paraproteinaemias, chronic renal failure and where adjusted calcium levels are borderline, ionised 
calcium may be more useful.

The binding of calcium to protein is pH-dependent; to correct for this effect the ionised calcium 
result is adjusted to pH 7.4

CALCIUM (URINE)
Reference Range

Age Calcium/ creatinine ratio 
(mmol/mmol)

6 months–1yr 0.09-2.2
1–2yr 0.07-1.5
2–3yr 0.06-1.4
3–5yr 0.05-1.1
5–7yr 0.04-0.7
7–17yr 0.04-0.7
Adult <0.6
Conversion factors: mg/100 mL x 0.25 = mmol/L

mmol/L x 4 = mg/100 mL

Adult: 2.5–7.5 mmol/day (based on an average intake of calcium in the diet). Increased dietary 
calcium increases urine excretion only modestly in most healthy patients, however some patients 
with recurrent renal calculi have a high urinary calcium output–idiopathic hypercalciuria. Serum 
calcium must be checked to exclude hypercalcaemia.

Uncertainty of Measurement: 10%

Diagnostic Use and Interpretation
Renal calculi: Urine calcium should be measured in patients with renal stones to determine 
whether hypercalciuria is present. A 24 h urine provides the best diagnostic information. Spot urine 
samples (calcium/creatinine ratio) are less definitive, but can also give a useful indication as to 
whether hyper- or hypocalciuria is present.

Other indications: Urine calcium is usually high in hypercalcaemic states, and low in 
hypocalcaemia. Rare exceptions to this include mutations of the calcium-sensing receptor causing 
familial hypercalcemic hypercalciuria (FHH) which cause a high serum calcium but low urine 
calcium excretion.
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CALCIUM/CREATININE CLEARANCE RATIO (UCCR):
The UCCR may be useful in distinguishing FHH from primary hyperparathyroidism.

UCCR = (urine Ca x plasma creatinine) / (plasma Ca x urine creatinine x 1000)

Where plasma creatinine is in umol/L and all other quantities are in mmol/L. The corrected plasma 
calcium value should be used.

The UCCR is typically <0.01 in FHH and >0.01 in primary hyperparathyroidism.

CALPROTECTIN (FAECAL)
Reference Range

 ug/g
Calprotectin (faecal) 0-50

Uncertainty of Measurement: 40%

For paediatric population, please see further comment under separate section: ‘Diagnostic use and 
interpretation’

Diagnostic Use and Interpretation
A. For diagnosis of inflammatory bowel diseases :

• For Adults 
Faecal calprotectin test helps to differentiate inflammatory bowel disease (IBD) from irritable 
bowel syndrome (IBS) with lower gastrointestinal symptoms more than 6 weeks duration 
when specialist referral is being considered. Testing those with less than 6 weeks symptoms 
has a poorer specificity for IBD. It is not the test of choice for colon cancer. It cannot 
distinguish Ulcerative colitis from Crohns disease.

• For Children 
Faecal calprotectin test helps to differentiate inflammatory bowel disease from non-
inflammatory bowel disease who have been referred to specialists for investigation. Although 
faecal calprotectin of more than 50ug/g wet stool is sensitive in detecting inflammatory bowel 
conditions, calprotectin level at more than 250ug/g is more specific in supporting clinical 
suspicion of paediatric inflammatory bowel disease.

B. For monitoring and management of inflammatory bowel diseases :

Mucosal healing (MH) has been proposed as a better marker than clinical indexes to indicate 
controlled IBD. It is associated with sustained clinical remission, reduced hospitalisation and 
surgical resection.

Faecal calprotectin level correlates well with mucosal disease activity and is able to detect mucosal 
inflammation in otherwise clinically quiescent IBD. In Crohns disease, the correlation is better for 
colonic than ileal disease. Faecal calprotectin at low level better reflects post-treatment disease 
response in adults than children. Faecal calprotectin has the potential as a non-invasive surrogate 
marker for mucosal healing and may identify those at risk for IBD relapse. However, supportive 
data is emerging, not yet conclusive. At this stage, it is also unclear if faecal calprotectin guided 
management protocol will impart any additional advantage in long term disease outcome.

CAMPYLOBACTER JEJUNI / COLI
Infections with Campylobacter jejuni or Campylobacter coli cause 60% of bacterial diarrhoea in the 
community. These organisms cause an acute enterocolitis which can be associated with intense 
abdominal pain. The average incubation period is 3 days; most patients recover within a week. 
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Antibiotic treatment is usually not required but for severe infections erythromycin is effective. 
Treatment with quinolones is not recommended because resistance to them emerges commonly 
and rapidly. Untreated patients may excrete Campylobacter in their faeces for 2–3 weeks but 
transmittability is low and it is not usual to put restrictions on otherwise healthy food handlers who 
are excreting the organism.

CARBOHYDRATE DEFICIENT TRANSFERRIN (CDT)
Reference range

 %
Normal <1.3
Inconclusive 1.3–1.7
Abnormal >1.7

Diagnostic Use and Interpretation
NB: A new method for measuring CDT has been used from 16 August 2013. The reference intervals have been changed.

Carbohydrate deficient transferrin can be used, in conjunction with other indicators, to assess a 
patient’s chronic alcohol consumption. It is not increased by a single episode of heavy alcohol 
consumption.

CDT is reported as a percentage of total transferrin, to reduce the effects of gender and varying 
transferrin concentrations.

95% of non-drinkers and individuals with normal drinking patterns will have CDT values below 
1.7%. Values greater than 1.7% usually indicate a consumption of more than 60 g of ethanol per 
day over a period of at least one week. Note that 5% of individuals will therefore have a %CDT of 
>1.7% without excessive drinking. Therefore CDT values should be interpreted with caution.

In the case of complete abstinence in a patient with previously elevated concentrations, it can take 
up to two months for the %CDT to return to normal.

Although the %CDT is probably the most reliable indicator we have of alcohol consumption, it 
correlates poorly with the quantity of alcohol consumed. It also correlates poorly with other markers 
of alcohol consumption, and so these other markers (particularly GGT–Gamma Glutamyl 
Transferase) also need to be considered when interpreting the result.

• If both GGT and %CDT are normal, then there is probably no alcohol misuse.

• If both are elevated, then there probably is misuse.

• Other combinations (one normal, one abnormal) make the result questionable.

False positive % CDT results may occur in patients with severe liver disease (any cause), 
autoimmune hepatitis, biliary cirrhosis, liver cell cancer, haemochromatosis, genetic transferrin 
variants and the rare CDG syndrome.

The most reliable interpretation is obtained with a series of %CDT tests to detect trends, with the 
tests being performed at 1–2 month intervals (to allow for the long half-life of this protein–15 days).

It is an expensive test and its use is not often justified, except for situations where alcohol intake is 
being closely supervised (e.g. for medicolegal reasons) or for insurance purposes.

CAROTENE
Reference Range
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 umol/L
Carotene 0.2–1.5

Uncertainty of Measurement: 28%

Diagnostic Use and Interpretation
Carotene is a precursor of vitamin A (provitamin), but its level does not always reflect vitamin A 
status.

High intake can cause carotenaemia, which may be confused with jaundice.

Although high levels rule out the diagnosis of steatorrhoea, low levels are not useful for detecting 
this condition.

There are no specific deficiency signs or symptoms that result from carotenoid deficiency. Although 
epidemiologic studies have shown that diets high in beta-carotene were associated with lower 
incidences of cancers of the respiratory and digestive system, intervention studies using high doses 
of beta-carotene have not shown benefit compared with placebo-treated groups, for cancer or 
cardiovascular disease.

Carotene levels are used in the diagnosis of carotenaemia, an orange-yellow coloration of the skin 
(but not conjunctivae), that can look like jaundice. The usual cause is a high intake of vitamin A 
precursors in carrot or other coloured fruit or vegetable juice but some systemic illnesses, including 
hypothyroidism, diabetes, liver and renal disease, can cause carotenaemia.

Because carotene is lipid-soluble, hyperlipidaemias can give elevated levels. Because carotene is 
ubiquitous in the diet, low values have been used as an indicator of malabsorption but specificity 
and sensitivity are poor. It may also be low in chronic illness, liver disease and with low dietary 
intake.

Carotenes are precursors of vitamin A (beta-carotene has been called pro-vitamin A). However, 
high intake is not associated with raised serum vitamin A because conversion to retinol is tightly 
regulated. Conversely, high intake of vitamin A (retinol) may increase serum carotene levels by 
reducing the conversion of carotene to retinol within the body.

CHLORIDE

Reference Range
Age mmol/L
Neonate 90-114
Adult 95-110

Uncertainty of Measurement: 4%

Diagnostic Use and Interpretation
To assist with determining the possible cause of acid-base disturbances, for calculating the anion 
gap, and to detect chloride depletion.

Chloride levels tend to rise and fall in opposite direction to bicarbonate, being usually higher in 
states of metabolic acidosis due to bicarbonate depletion (e.g. severe diarrhoea), and lower in 
states with high bicarbonate, such as vomiting.

CHOLESTEROL /LIPID PROFILES/TRIGLYCERIDE
The lipid profile includes the following tests:
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• Total cholesterol

• HDL-cholesterol

• Triglyceride

• LDL-cholesterol (calculated)

• TC / HDL ratio (calculated)

Both fasting and non-fasting samples are acceptable, rather than strictly fasting as previously 
required. For full guidelines on interpretation and management of plasma lipids see the 
New Zealand Guideline Group website www.nzgg.org.nz.

All risk factors (See DNZ Handbook Cardiovascular Disease section) need to be taken into account 
when interpreting plasma lipid levels. As a rough guide, the following levels are acceptable if no 
other major risk factors are present.

Reference Range

Adults mmol/l
Total cholesterol < 5.0
HDL cholesterol > 1.0
LDL cholesterol < 3.4
Triglyceride (TG) < 2.0
Total/HDL ratio < 4.5
Non-HDL cholesterol < 5.7
Conversion factors
Cholesterol (total, HDL and LDL):
mg/100 mL x 0.026 = mmol/L 
mmol/L x 38.6 = mg/100 mL

Triglyceride:
mg/100 mL x 0.0113 = mmol/L 
mmol/L x 88.5 = mg/100 mL

Notes:

Non-fasting Lipid Profiles
A non-fasting blood sample is acceptable for lipid tests in most cases. As of 2014 CVD risk 
prediction calculators (CVDRA) are used to give a single position point on a continuum of risk 
however the Framingham formula (and related risk algorithms) uses the Total cholesterol / HDL 
ratio.

In most laboratories LDL is calculated from the other lipid levels, and this calculation is valid in non-
fasting samples if the triglyceride is less than 4.5 mmol/L. However, if the triglyceride is greater than 
4.5 mmol/L, an LDL level cannot be calculated.

Calculation of LDL- Cholesterol is performed using the Friedwald formula:
LDL Cholesterol = Total cholesterol–HDL cholesterol–(TG x 0.456)

This calculation is only valid for fasting patients with serum triglyceride less than 4.5 mmol/L.

Calculation of Non-HDL cholesterol
Non-HDL cholesterol = Total cholesterol–HDL cholesterol

http://www.nzgg.org.nz


56

This is valid for non-fasting as well as fasting samples.

Uncertainty of Measurement:
Total cholesterol 4%

HDL-cholesterol 6%

Triglyceride 10%

Children (age) Total cholesterol 
(mmol/l)

Triglyceride (mmol/l)

0–6 months 1.4–5.5 0.55–3.8
6–12 months 2.0–5.5 0.55–3.8
1–8yr 2.8–5.5 0.3–1.4
8–10yr 3.0–6.2 0.3–1.9

Diagnostic Use and Interpretation

Total Cholesterol

Everyone with isolated high TC greater than 8 mmol/L or TC:HDL ratio greater than 8 should have 
their lipid level lowered regardless of their calculated cardiovascular risk.

Two lipid measurements should be taken prior to initiating drug treatment or intensive lifestyle 
treatment. If the TC level varies more than 0.8 to 1 mmol in the two samples, a third sample should 
be taken and the average of the three samples should be used as the baseline measure.

Lipids should ideally be measured very early at the time of the acute event. Since the metabolic 
disturbance continues for 10 to 12 weeks after an MI further measurements should be deferred for 
three months.

Recent New Zealand Guidelines recommend measuring lipids three monthly after starting treatment 
until levels are stable, then monitoring six monthly. Other indices such as serum creatine kinase 
(CK) and liver function tests should also be monitored for those on drug treatment.

Everyone with a 5-year cardiovascular risk greater than 15% should have their risk factors treated 
to a level that will lower their 5-year cardiovascular risk to less than 15%.

Patients presenting after an acute CVD event (MI, angina, ischaemic stroke or TIA) should start 
treatment with a statin simultaneously with intensive lifestyle advice. For those after an MI treatment 
should aim to lower LDL-C to <2.0 mmol/L and possibly lower still (some studies indicate further 
benefit with LDL down to 1.7 mmol/L). This should be given in association with other appropriate 
medication such as aspirin, a beta-blocker and ACE inhibitor.

In patients with venous Coronary Artery Bypass Grafts (CABG), treatment should aim to lower the 
TC < 3.5 mmol/L and LDL-C <2.0 mmol/L.

Variance in Total cholesterol when monitoring treatment

At a level of 6.5 mmol/L the biological variance is about ± 0.5 mmol which means that changes 
between 6.0 and 7.0 are not necessarily significant. Serial measurements say monthly or 3-monthly 
are necessary to smooth out these ‘random’ oscillations and show whether the trend is down, up or 
unchanged.

HDL CHOLESTEROL
Female levels are on average 0.3 mmol/L higher than male.

The current NHF (National Heart Foundation) recommended level is ≥1.0 which is relatively easily 



57

achieved, 80% of females being above this level and 60% of males.

HDL cholesterol is protective against atherosclerosis and a low HDL is an independent risk factor 
separate from LDL cholesterol. However, quantitative HDL measurements do not give a full picture 
of HDL function, with some studies indicating that its measurement reflects less than half of the 
‘reverse cholesterol transport’ in a patient. Some patients with high HDL are at risk, while others 
with low HDL have relatively efficient transport. Similarly, HDL levels are lowered by a very low fat 
diet.

The benefit from a rise in HDL in terms of reducing CVD events is also much less well proven than 
is lowering of LDL. Even in patients with clearly low HDL, the usual initial approach is to reduce 
CVD risk by proven treatments, particularly aggressive lowering of LDL (using statins).

Increased by:

• Exercise

• alcohol

• Drugs  

 ◦ Oestrogens

 ◦ Fibrates, statins, nicotinic acid

 ◦ Anticonvulsants

Decreased by:

• Drugs  

 ◦ Androgens, anabolic steroids, danazol testosterone

 ◦ Progestins (androgenic-types)

 ◦ Isotretinoin

 ◦ Antiviral agents

• Sedentary lifestyle

• Smoking

• Obesity

• Familial hypolipoproteinaemia

• Renal impairment / proteinuria

• Significant illness, especially involving the liver

Athletes using anabolic steroids can have dramatically low HDL levels.

LDL CHOLESTEROL
LDL Cholesterol is a major risk factor, and the primary lipid measurement, for monitoring of 
treatment of coronary artery disease.

Quantitatively LDL makes up about 80% of total cholesterol in a normal person and for this 
reason the terms total and LDL cholesterol are often used interchangeably, even though there are 
significant differences. Those factors which raise or lower LDL cholesterol (qv) will have the same 
effect on total cholesterol.

The two main determinants of LDL levels in healthy people are:

• Genetic inheritance – responsible for more than half the LDL level and not modifiable except 
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by drugs

• Diet

Elevated by:

• Polygenic hypercholesterolaemia

• Familial hyperlipoproteinaemia

• High fat diet

• Diabetes

• Hypothyroidism

• Alcohol

• Nephrotic syndrome

• Pregnancy

• Anorexia nervosa

• Chronic biliary tract obstruction

• High lipoprotein (a) (contained in the LDL fraction)

• Drugs  

 ◦ Glucocorticoids

 ◦ Beta-blockers

 ◦ Thiazides

 ◦ Danazol

 ◦ Androgens

 ◦ Retinoic acid derivatives

 ◦ Anti-viral agents

 ◦ Cyclosporin

 ◦ Anticonvulsants, e.g. carbamazepine

Lowered by:

• Ideal diet–See DNZ Handbook CVD Dietary Guidelines

• Significant illness

• Malnutrition, malabsorption

• Oestrogens

• Drugs  

 ◦ Statins

 ◦ Fibrates

 ◦ Nicotinic acid

 ◦ Bile resins

 ◦ Ezetimibe

 ◦ Other e.g. thyroxine treatment, beta-blockers with sympathomimetic activity

• Genetic variants (e.g. familial hypobetalipoproteinemia)
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Non-HDL Cholesterol
The total of all atherogenic (apoB containing) particles can be expressed together as non-HDL 
cholesterol. This includes LDL as well as VLDL, IDL, and lipoprotein (a). Non-HDL compares 
favourably with LDL as a CVD risk marker, especially in patients with poor lipid particle clearance 
where the proportion of non-LDL particles is increased. It does not require the patient to be fasting.

TOTAL CHOLESTEROL : HDL RATIO
This ratio integrates the contribution of HDL and LDL into a single figure, showing the magnification 
of risk when LDL is high and HDL low; and also how a high HDL can diminish the importance of a 
high LDL. A single TC:HDL ratio is usually adequate to calculate cardiovascular risk. Some patients 
with very abnormal results are considered to be high risk regardless of the formula and will justify 
direct intervention irrespective of other abnormalities.

TRIGLYCERIDES
After eating, dietary triglyceride is found in the chylomicrons and smaller “remnant” products. The 
reference limit for non-fasting specimens is not well defined, but levels over 3-4 mmol/L should 
clearly be regarded with suspicion and a follow-up overnight fasting sample arranged (at least 8 hrs 
after food).

Triglyceride in the fasting state comes from the liver in VLDL particles and their smaller IDL 
products. When triglyceride metabolism is markedly impaired, chylomicrons can be present in the 
fasting state. If the fasting triglyceride is above 5 mmol/L, the specimen will appear cloudy due to 
raised VLDL and/or chylomicrons which rise to form a creamy layer on standing.

Mild elevation of fasting triglyceride (2–4 mmol/L) in a patient without other clear causes such as 
diabetes or high alcohol can be an indicator of so-called “small dense LDL”, considered by some to 
be a more dangerous form of LDL particle, typically part of Metabolic Syndrome X.

Elevated fasting triglyceride:
1. Primary

• Familial combined hyperlipidaemia

• Familial hypertriglyceridaemia

• Type III (“remnant removal disease”) hyperlipoproteinaemia

2.  Secondary

• Obesity

• Alcohol

 ◦ Diabetes

 ◦ Hypothyroidism

• Liver disease, particularly obstructive

• Nephrotic syndrome

• Pancreatitis

• Pregnancy

• Significant illness

• Drugs: oestrogen, oral contraceptives, beta blockers, corticosteroids, thiazides, retinoic acid, 
antiviral agents
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Very high triglycerides
A patient with a triglyceride above 10.0 mmol/L is at medium–long term increased risk for acute 
pancreatitis and requires restriction of dietary saturated fat and (if relevant) alcohol intake, 
treatment of any other underlying cause such as diabetes, and addition of triglyceride-lowering drug 
such as a fibrate if other measures fail. Previous pancreatitis and high alcohol intake increase this 
risk significantly.

With massive hypertriglyceridaemias, serum can have the appearance and consistency of cream. 
Often there is more than one aetiology, e.g. diabetes and alcohol.

Triglyceride levels can rise and fall very quickly. Above a level of 6.0 mmol/L, lipoprotein lipase 
clearance mechanisms are saturated which means that dietary fat can rapidly raise triglyceride to 
surprising levels. Dietary restriction may cause it to fall equally quickly.

Triglyceride increases after food but the average increase is small (about 0.3 mmol/L). Triglyceride 
is not part of the Framingham risk algorithm; however evidence suggests non-fasting triglyceride 
levels are as good and possibly better at identifying patients with poor lipid particle clearance and 
who may be at increased CVD risk.

Frequently asked questions

What is the effect of a meal on lipid measurements?
There is little difference in most lipid parameters between fasting and non-fasting specimens after 
a typical meal. Total cholesterol and LDL fall by about 0.2 mmol/L and HDL by about 0.1 mmol/L, 
for up to 3-4h. The TC/HDL ratio does not change. These changes mostly reflect the dilution effect 
of water in the ingested food and are well within physiological variation of lipids typically seen in 
individual patients.

Why has fasting previously been recommended for lipid and CVD risk assessment?
Most large population studies and intervention trials (e.g. statin trials) have used fasting samples. 
However, there is no substantial evidence demonstrating fasting lipid levels to be superior to 
non-fasting levels for CVD risk prediction. The parameter used in current Framingham-based risk 
algorithms (TC/HDL) can be used equally well.

What evidence is there for the predictive value of non-fasting lipids on CVD risk?
Although evidence is less extensive than for fasting samples, a number of studies using non-fasting 
lipids (total cholesterol, HDL, TC/HDL ratio) have shown a strong association with CVD risk, and of 
similar magnitude to fasting results (about a 2-3 fold difference between subsets with highest and 
lowest TC/HDL).

Are LDL measurements valid in non-fasting samples?
The average fall in LDL levels after food is small (about 0.2 mmol/L), with maximum difference of 
less than 10% compared with the fasting result. The reported LDL result is usually calculated, rather 
than measured, using the Friedewald equation, which can also be used in non-fasting samples. 
However, it slightly underestimates true LDL (by about 0.5 mmol/L) when triglyceride levels rise 
above 2.5 mmol/L. When triglyceride is over 4.5 mmol/L the LDL cannot be reliably calculated, 
although it can be measured directly in some laboratories.

What about triglycerides?
In healthy people triglycerides rise about 15-20%, or about 0.2-0.3 mmol/L, after a meal (for up 
to 6 -8h). Some patients have slow lipid particle clearance after food (so-called post-prandial 
dyslipidaemia). They typically have a high triglyceride and low HDL pattern even on fasting 
samples. However, non-fasting triglycerides may even better predictive value for future CVD events 
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in such patients. Therefore an initial non-fasting sample is also reasonable. The disadvantage is 
that accurate ranges are less well documented than for fasting measurements, but non-fasting 
triglycerides above 2 mmol/L is suspicious for such postprandial dyslipidaemia unless explained by 
some other factor, such as alcohol or oestrogens.

When, if ever, should fasting samples be taken?
The specific indications for a fasting sample are limited, especially as fasting glucose is also no 
longer considered the first line screening test for diabetes. The clearest reason is in patients with 
high triglycerides being monitored with lifestyle or drug intervention, where a fasting sample is 
better standardised. If fasting triglyceride levels fall below 4.5 mmol/L then calculated LDL can also 
be reported in such patients.

What is the value of non-HDL cholesterol?
Although the modern emphasis is not on strict cholesterol treatment targets, but rather a risk-
based approach, historically non-HDL treatment targets were usually about 0.8 mmol/L higher than 
LDL targets. In a non-fasting patient, a non-HDL level of 5.7 mmol/L or more may indicate genetic 
hypercholesterolemia that requires further evaluation or a secondary cause.

See also Lipid Disorders

CHROMIUM
Reference Range

 Urine chromium Plasma chromium nmol/L
Non-exposed <40 nmol/L

<4 nmol/mmol 
creatinine

Non-exposed persons 0–20

Excessive exposure in 
occupationally-exposed 
workers

(Biological Exposure Index) 

>600 nmol/L

>68 nmol/mmol 
creatinine

  > 20

Conversion factors: Result in nmol/L = result in ug/L (or ng/mL) x 19.2

nmol/mmol creatinine = ug/g creatinine x 2.26

Uncertainty of Measurement: 12%

Specimen Collection
Random urine specimen in a plain container or 24 hour urine collected in a plastic bottle

Samples should be taken at the end of a shift, following 4 days in the workplace environment.

Falsely high results will result if the urine is in contact with any metal object such as a container, 
syringe or needle.

Contamination is less likely to occur with spot urine samples than with 24h collections

Diagnostic Use and Interpretation
Increased levels are found in patients with surgical implants containing chromium. The long-term 
health effects of increased chromium levels due to surgical implants are unknown.

Prosthesis wear is known to result in increased chromium levels. A modest increase (plasma 
chromium less than 60 nmol/L) is likely to be associated with a prosthetic device in good condition. 
Plasma concentrations >135 nmol/L suggests significant prosthesis wear.
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Urine chromium measurements can be used for monitoring occupational exposure e.g. 
electroplating, steel making, developing photographs and some chemical manufacturing processes.

Cautions
Gadolinium and iodine are known to interfere with metals tests. If either gadolinium or iodine-
containing contrast media has been administered, a specimen should not be collected for 96 hours.

As the concentrations of chromium in plasma and urine are extremely low, specimen collection 
procedures require rigorous attention to clean specimen collection and handling procedures, to 
prevent contamination.

Dietary chromium is safe, although relatively poorly absorbed (in a common mechanism with other 
divalent cations such as zinc, copper and iron). Some other unusual forms of chromium are much 
more toxic.

Most chromium is present in red blood cells; therefore whole blood rather than plasma, is the 
appropriate specimen.

Biologically chromium appears important in tissue actions of insulin and some, but not all, studies 
suggest some patients with diabetes may benefit from supplementation. If relevant, chromium 
status is likely to be more important in patients who are malnourished.

CK (CREATINE KINASE, CPK)
An enzyme with serum levels mostly arising from skeletal muscle, although widely present in other 
tissues such as heart and brain.

Reference Range

 U/L
Male 60-220
Female 30-180

Males have a higher reference interval than females because of their higher muscle mass. Subjects 
with very high muscle mass may have normal values above the upper limit of the quoted interval.

Uncertainty of Measurement: 5%

Diagnostic Use and Interpretation
The activity of total CK in plasma is increased by damage to skeletal or cardiac muscle: trauma 
(including intramuscular injections), surgery, infarction, inflammation (myositis), rhabdomyolysis, 
muscular dystrophies, hyperthermia, severe or unaccustomed exercise, hyperpyrexia, or 
convulsions.

It may also be increased in hypothyroidism, pulmonary embolus, and extensive brain infarction.

Time course of enzymes in Myocardial Infarction

 Starts to rise Peak Remains elevated for:
Myoglobin 2-4 hours 4-12 hours 15-40 hours
Troponin 4-6 hours 12-24 hours 4-10 hours
Total CK and CKMB 4-6 hours 24-48 hours 3-5 days
AST 6-8 hours 24-48 hours 4-6 days
LD 12-24 hours 48-72 hours 7-12 days



63

See also individual component tests (e.g. Troponin)

CLOSTRIDIUM DIFFICILE (FAECAL)
Diagnostic Use and Interpretation

C. difficile is a gram positive, spore forming anaerobic bacillus. It is widespread in the environment 
and because it is spore forming it can survive for extended periods on inanimate surfaces in 
healthcare settings.

Mature colonic bacterial flora in a healthy adult is generally resistant to C, difficile colonisation 
and in healthy adults intestinal carriage rates of toxigenic C. difficile are low (<8%). However if 
the normal flora is altered, resistance to the colonisation is lost. The most common risk factor is 
exposure to antibiotics. The majority of hospitalised patients acquire C. difficile from exogenous 
sources via the oral route.

In the past neonates and children less than 2 years of age were thought to be unaffected by C. 
difficile. However, recent studies are challenging this view and it is highly likely that neonates and 
young children exposed to C. difficile are as likely to develop C. difficile infection as adults.

C. difficile infection (CDI) is the leading cause of infectious diarrhoea in hospitalised patients, 
causing infections ranging from mild diarrhoea to severe life threatening pseudomembranous 
colitis.

C. difficile is notifiable to the Medical Officer of Health when occurring in two or more linked 
persons, a person in a high risk occupation (food handler, early childhood worker, <5 year old 
attending child care, health care worker), or any others at higher risk of transmission because of 
illness or disability.

Management
Up to 20% of patients relapse. This is not due to antibiotic resistance but is explained by the ability 
of C. difficile to form antibiotic resistant spores.

COELIAC DISEASE
See TTG IgA and DNZ Handbook Adverse Food Reactions: Coeliac Disease
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COPPER
Reference Range

Serum
Age umol/L
0–1yrs 6.3–26.8
1- <11yrs 12.6–28.3
>11yrs 11.8–22.8

 umol/d
24 hr urine <1.2

Uncertainty of Measurement: 10%

Diagnostic Use and Interpretation
This test measures total plasma copper. Copper is important in cellular enzyme functions.

• Meat and nuts are fairly rich natural sources.

• 95% of plasma copper is bound to the enzyme ceruloplasmin.

Total serum copper concentrations are decreased concomitantly with ceruloplasmin in most 
patients with Wilson’s disease. Wilson’s disease is an autosomal recessive disease due to 
accumulation of copper in the body in toxic amounts. It presents usually at age 5 – 20 with 
unexplained liver disease, neurological or psychiatric symptoms, or Kayser-Fleischer corneal rings. 
The free copper fraction in plasma is increased in Wilson’s disease, leading to increased urine 
copper in this condition.

The free copper fraction in plasma cannot be reliably measured.

The copper / zinc ratio in a morning spot urine has been reported to be useful as a screening test 
for Wilson’s disease (normal copper / zinc ratio: <0.2).

Decreased plasma copper concentrations are also found in cystic fibrosis, nephrotic syndrome and 
other conditions which reduce serum protein concentrations. It has no diagnostic value in these 
conditions.

Increased in pregnancy (up to 45 umol/L) and oral contraceptive use. Also increased in association 
with inflammatory disorders, as ceruloplasmin is a positive acute phase protein.

Copper deficiency is extremely rare. It presents with anaemia, neutropenia and myelopathy with 
sensory ataxia. Causes of copper deficiency include gastric surgery, malabsorption, excessive zinc 
ingestion, and the rare Menke’s kinky hair disease.

24h urine copper is increased output in Wilson’s disease, as well as in chronic active hepatitis, 
proteinuria, and rheumatoid arthritis. The test is useful only for diagnosing or assessing the 
treatment of Wilson’s disease.

CREATININE, SERUM
Reference Range

Age/ Sex umol/L
7 days–1 months 20-60
1 months–2yrs 20-50
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2-4yrs 20–60
4–6yrs 25–65
6–10yrs 25–70
10–15yrs 40-80
Adult male 60-105
Adult female 45-90
Conversion factors: mg/100 mL x 88.4 = umol/L

umol/L x 0.0113= mg/100 mL

The reference interval for the first week of life is uncertain. Values up to 110 umol/L have been 
reported.

Serum creatinine rises significantly (20 umol/L) after a meal containing meat.

Cephalosporins can interfere in the assay and may cause falsely increased creatinine results

Uncertainty of Measurement: 6 umol/L at a concentration of 50 umol/L 
6% at a concentration of 160 umol/L and higher.

Diagnostic Use and Interpretation
Plasma creatinine is increased in acute and chronic renal impairment, and any condition which 
reduces the glomerular filtration rate (e.g. circulatory failure; post-renal obstruction).

It also reflects endogenous creatinine formation from skeletal muscle and to a lesser extent, 
exogenous creatinine excretion from cooked meat.

GFR steadily reduces with increasing age but this is offset, though not completely by diminishing 
muscle bulk and creatinine excretion.

The use of a population-based reference range is even less satisfactory for creatinine than for other 
analytes because the individual creatinine range for a person remaining in good health is narrower 
than the traditional population range. When monitoring a potentially nephrotoxic process, reference 
should always be made to the individual’s own range, as shown by creatinine results when disease-
free, rather than to the population range.

Uses of serum creatinine
• As a crude basic screen of renal function.

• For establishing an individual’s baseline creatinine range.

• Monitoring potentially nephrotoxic drugs, particularly in the elderly

 ◦ NSAIDs

 ◦ ACE inhitibors

 ◦ aminoglycosides

 ◦ diuretics

 ◦ lithium

 ◦ and others

• Monitoring potential nephropathy e.g. in diabetics.

• Monitoring established renal disease.

• Monitoring renal transplant rejection.

Age/ Sex umol/L
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• Monitoring renal dialysis.

ACE inhibitors decrease glomerular filtration pressure and GFR, and will therefore cause a 
physiological increase in serum creatinine of up to 20%. If the increase is more than 25% then the 
ACE inhibitor should be stopped. An increase over 30% raise suspicion of possible bilateral renal 
artery stenosis.

Daily variation in serum creatinine is about 6%, and allowable analytical variation about 3%. With 
recent improvements in creatinine measurement a laboratory error less than ±10% above or below 
the target is usually considered desirable.

Method interference
Cephalosporins and ketosis give a falsely high creatinine.

Hyperbilirubinaemia (>200 /umol/L) gives a falsely low value.

Cimetidine, probenecid and trimethoprim can raise creatinine temporarily by reducing tubular 
secretion.

Pre-renal disease
When shock, cardiac failure, fluid and electrolyte depletion, reduce renal blood flow, s. creatinine 
will rise

Post-renal obstruction
Usually prostatic, will eventually raise S. creatinine.

CREATININE, URINE
Reference Range

Age/ Sex Creatinine output
(mmol/24 h)

0–6 months 0.2-1.6
6 months – 2yrs 0.2-2.0 
2–6yrs 0.5-6.0 
6–10yrs 1.5-12.6
10–15yrs 2.0-20.0 
Adult female 4.0-17.0
Adult male 7.0-24.0
Conversion factors: mg/100 mL x 0.0884 = mmol/L

mmol/L x 11.3122 = mg/100 mL

Endogenous creatinine production is proportional to muscle mass.

Uncertainty of Measurement: 6%

Diagnostic Use and Interpretation
1. As part of a Creatinine Clearance test.

2. To assess the completeness of a timed urine collection. For this purpose, the following 
approximate creatinine excretion rates, related to body weight, may be used:
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 mmol/kg body 
weight/24h

Adult male 0.20
Adult female 0.15
Child 0.10

CREATININE CLEARANCE

Specimen Collection
24 h urine collection for creatinine, plus a blood for creatinine taken within 24h of the start or finish 
of the urine collection period.

Accurate timing of the 24h urine collection is essential and therefore serum creatinine alone is often 
used as a proxy. There is a day-to-day variance of about 20%.

Reference Range

 mL/min
Adults 90 -140

Calculation
Creatinine clearance (mL/min) = [urine creatinine (mmol/L) x vol (mL) x 1000] / [serum creatinine 
(umol/L) x time(min)]

OR

Creatinine clearance (mL/min) = [urine creatinine (mmol/day) x 694] / [serum creatinine (umol/L)]

Corrected creatinine clearance:

If the patient’s weight in kg (W) and height in cm (H) are known a corrected clearance can be calculated. 
This adjusts the result to a standard body surface area of 1.73 sq m.

Body surface area (m 2 ): A = W 0.428 x H 0.725 x 0.0072

To apply the correction for body surface area, multiply the uncorrected creatinine clearance by 1.73 / A

Diagnostic Use and Interpretation

Creatinine clearance is an estimate of glomerular filtration rate. It is independent of muscle mass 
(unlike eGFR).

The assumption is made that the subject is in a steady-state (i.e. plasma creatinine does not 
change significantly over several days).

GFR and creatinine clearance decline in the course of the normal aging process.

CROHN’S DISEASE
See DNZ Handbook Gastro section.

Laboratory abnormalities can include:

• Iron deficiency

• Vitamin B12 deficiency

• Anaemia due to combinations of chronic disease and iron and B12 deficiency

• Raised ESR and/or CRP
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• Reduced albumin

• Hypokalaemia

• Faeces – red and white cells on microscopy, absence of pathogenic bacteria

CRP

Reference Range
Age mg/L
<3 months 0-10
3 months – 15yrs 0-8
Adults 0-5

Uncertainty of Measurement: 0.3 mg/L at a concentration of 1.4 mg/L

12% at concentrations of 4 mg/L and higher

Diagnostic Use and Interpretation
CRP is a protein produced by the liver. Its production is regulated by cytokines. The plasma CRP 
level is also partly genetically determined.

CRP as a marker of inflammation
In unwell patients CRP is useful as a marker of severity of inflammation (for example infections, 
autoimmune diseases, trauma and malignancies).

In almost all clinical settings it is a more sensitive and specific marker than ESR. It also follows 
the time course of inflammation more closely, with rise within 4-8 hr of tissue damage and more 
rapid fall on resolution (half-life about 19 hr). It is also not affected by other factors such as high 
fibrinogen (pregnancy), haematocrit, or monoclonal bands.

Monitoring of the acute phase response should be done at an interval of at least 24 hours between 
CRP tests, to observe a significant change in results.

• ESR, however, is preferred over CRP in the following conditions:

• SLE and variants

• Rheumatoid arthritis

• Other connective tissue diseases including ankylosing spondylitis, reactive arthritis, Sjogren’s 
syndrome, systemic sclerosis, antiphospholipid syndrome

Acute rheumatic fever and endocarditis monitoring

CRP as a cardiovascular risk marker
In well patients CRP has some utility as a CVD risk marker. In this context it is called high sensitivity 
or hsCRP as the levels measured are usually below 5mg/L.

Recent guideline documents recommend use of hsCRP currently for cardiovascular risk 
assessment only in patients where it will influence evidence-based treatment decisions, e.g. 
those who fall near the threshold for drug treatment. Measurement is not recommended for:

• Routine CVD risk screening of the general population

• For those already known to be at high risk, or

• For monitoring
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As an example, the Canadian guidelines suggest it may be helpful in certain patients at 
intermediate (10-19% five year) risk, specifically men >50yr and women >60yr with LDL <3.5 
mmol/L. In this group, patients with a CRP level >2mg/L have been shown to benefit from statin 
therapy (Jupiter trial).

Drug Interference by carboxypenicillins
Ticarcillin (Claventin) and probably other carboxypenicillins cause negative interference in the CRP 
assay (Roche) used. This may cause falsely low CRP results.

DIABETES AUTOANTIBODIES
Significant Level

GAD–Glutamic Acid Decarboxylase antibody > 1 unit
IA2- Protein Tyrosine Phosphatase antibodies > 1 unit

Diagnostic Use and Interpretation
• In patients with a strong family history (parent or sibling) of Type 1 diabetes mellitus (T1DM), 

the presence of multiple T1DM related autoantibodies significantly increases the risk of 
developing T1DM, especially in younger children (antibody positive by 2 years of age).

• GAD antibodies are found in 70-80% and IA2 antibodies in about 60% of paediatric patients 
with newly diagnosed T1DM.

• GAD antibodies are also found in patients with stiff-person syndrome.

• Antibody level is unrelated to disease state or efficacy of treatment.

Indications
As yet a generally accepted preventive treatment for pre-clinical type 1 diabetes has not been 
found.

At present autoantibodies are measured in two situations:

• To help predict whether a child or sibling of a someone with Type 1 diabetes may develop 
diabetes.

• To determine whether a patient newly diagnosed with diabetes has Type 1 or Type 2 diabetes.

The preferred initial screen is for GAD and IA2 antibodies which are the easier tests technically and 
the ones most likely to be elevated.

DIABETES INSIPIDUS

Diagnostic Use
The essential feature is inadequate ADH (antidiuretic hormone) from the hypothalamus / posterior 
pituitary causing excessive loss of dilute urine from the kidney; or a kidney which is unresponsive to 
ADH. The usual problem is to separate compulsive water drinking or simple urinary frequency from 
true diabetes insipidus in a patient complaining of polydipsia and polyuria.

ADH (antidiuretic hormone) levels may be useful in investigation of suspected diabetes insipidus. 
ADH is usually unhelpful in distinguishing the cause of hyponatremia.

• Other causes of polyuria and/or increased urine frequency need to be eliminated.

 ◦ Diabetes mellitus

 ◦ Hypercalcaemia
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 ◦ Chronic hypokalaemia

 ◦ Compulsive water drinking

 ◦ Renal and collecting system (bladder, urethra) disease

 ◦ Medications, e.g. lithium, diuretics

• A 24 hour urine should be collected to check whether urine volume is genuinely excessive 
e.g. >3L. In severe disease, volume can be as high as 18L.

• The final screen test is urine osmolality after 8 – 12 hours of water deprivation overnight. 
A urine specimen is collected on waking and then again ½–1 hour later before drinking 
anything (‘second morning collect’), the osmolality in these two specimens indicating ability to 
concentrate urine.

• The person with diabetes insipidus will be excreting a large volume of dilute urine throughout 
the night compared with the normal person’s diminishing volume of increasingly concentrated 
urine.

• An osmolality <200 mmol/kg is consistent with diabetes insipidus, but it may be present with 
higher values. A value above 600, and especially above 800, makes the diagnosis unlikely.

• If in doubt a formal water deprivation test may be needed to quantify urine concentrating 
ability. This should be done under supervision of an endocrinologist.

• Compliance with this test is important and failure of the serum osmolality to rise to a level 
above 295-300 mOsm suggests that the patient has not become sufficiently dehydrated to 
properly interpret the urine result.

Water deprivation should not be attempted in the person with a very high urine volume because of 
the danger of serious dehydration.

DIABETES MELLITUS (DM)
See Diabetes Section in DNZ Handbook

Classification
• Type 1 Diabetes: autoimmune condition resulting in beta cell destruction leading to absolute 

insulin deficiency.

• Type 2 diabetes: results due to insulin resistance with relative insulin deficiency.

• Gestational diabetes (GDM)–diabetes that is first detected during pregnancy when the body is 
not able to maintain normal blood sugar levels

• Pancreatic diabetes–pancreatitis, haemochromatosis, cystic fibrosis

• Endocrinopathies – e.g. Cushing’s, acromegaly, glucagonoma

• Drug induced–steroids, thiazides (high dose), cyclosporin, other immunosuppressives, 
antiretroviral agents

• Other forms e.g. maturity onset diabetes of the young (MODY), mitochondrial diabetes 
(can be associated with other clues such as congenital hearing loss and neuropathies or 
myopathies), some lipodystrophies.

Diagnostic Tests–HbA1c and Glucose Tolerance Test

HBA1C
HbA1c is the recommended diagnostic screening test for diagnosing diabetes.
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Who should be screened for Type 2 Diabetes?

Group Men Women
Asymptomatic people without known risk factors Age 45 years Age 55 years
Māori, Pacific and Indian subcontinent peoples* Age 35 years Age 45 years
People with other known cardiovascular risk factors or at high 
risk of developing diabetes

Family history risk factors
• Diabetes in first-degree relative (parent brother or sister)

• Premature coronary heart disease or ischaemic stroke in a 
first-degree relative (father or brother <55 years, mother or 
sister <65 years)

Personal history risk factors
• People who smoke (or who have quit only in the last 12 

months)

• Gestational diabetes, polycystic ovary syndrome

• Prior blood pressure (BP) ≥160/95 mm Hg, prior TC:HDL 
ratio ≥7

• Known IGT (impaired glucose tolerance) or IFG (impaired 
fasting glucose)

• BMI ≥30 or truncal obesity (waist circumference ≥100 cm in 
men or ≥90 cm in women)

• eGFR † <60 ml/min/1.73m 2

Age 35 years Age 45 years

People with diabetes Annually from the time of diagnosis

* People from the Indian subcontinent = Indian, including Fijian Indian, Sri Lankan, Afghani, Bangladeshi, Nepalese, 
Pakistani, Tibetan.

Interpreting a diagnostic HbA1c

Category HbA1c 
 Diabetes ≥ 50 mmol/mol
Pre-diabetes 41-49 mmol/mol

Patients with values in this range should be advised on diet and lifestyle 
modification, and if over 35 years of age, have a full cardiovascular risk 
assessment and appropriate management. HbA1c measurement should 
be repeated after 6-12 months.

 ≤ 40 mmol/mol

HbA1c should be repeated at the next cardiovascular risk reassessment 
interval

HBA1c is an index of metabolic control in patients with diabetes mellitus. Unlike fructosamine, 
HbA1c is unaffected by proteinuria or obesity.
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Unexpectedly low HbA1c occurs when there is increased RBC turnover (reduced mean RBC 
age):

• Ongoing blood loss, with replacement, e.g. GI bleeding, menorrhagia, venesection

• Haemolysis

• Unstable haemoglobin (e.g. some haemoglobinopathies, thalassaemias)

• Renal failure (red cell lifespan shortened up to 40%)

• Starting iron, B12 or folate in deficient patients or starting erythropoietin in renal failure 
patients

• Recent transfusion

• Pregnancy

Unexpectedly high HbA1c occurs when there is increased mean red cell age:
• Nutritional iron deficiency

• Hyposplenism

• Bone marrow failure

These influences mean that interpretation of the HbA1c level should always be in the context of 
other clinical and laboratory data.

Analytical Issues
Some variant haemoglobins produce erroneous HbA1c results which are often method specific. 
The possibility of an analytical artefact should be considered with:

• Widely varying results between different laboratories (which may be using different methods).

• Extreme HbA1c results (e.g. over 150 mmol/mol, or below 20 mmol/mol).

• Lack of apparent correlation between HbA1c and repeated glucose results.

• Known haemoglobinopathy or presence of significant amounts of HbF.

GLUCOSE TOLERANCE TEST (GTT)
This test is currently only being used in pregnancy as HbA1c is the diagnostic test for diabetes. 
In pregnancy, a 50g glucose challenge (polycose test)) is given at 24 to 28 weeks. If positive this 
is followed with a GTT. A GTT is 75g load of oral glucose given after an overnight fast and blood 
glucose levels are testing at fasting, 1 and 2 hours after the glucose load.

GESTATIONAL DIABETES MELLITUS (GDM)
See also DNZ Handbook Diabetes Management section

Diagnostic test
All women are offered an HbA1c at booking antenatal bloods (before 20 weeks) to identify 
undiagnosed / underlying diabetes.

Those with an HbA1c >50mmol/mol should be referred to a specialist diabetes in pregnancy 
services.

Those with HbA1c 41-49mmol/mol are at a high risk to developing GDM and should be offered an 
oral glucose tolerance test (OGTT) at 24-28 weeks.

• If either fasting ≥5.5 mmol/L or 2 hour ≥9.0 mmol/L: Gestational diabetes is confirmed and 
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should be referred to a specialist diabetes in pregnancy service

• All other women are offered a screening polycose test at 24-28 weeks.

• If 1hr post challenge blood glucose levels are ≥ 11.1 mmol/L, Gestational diabetes is 
confirmed and should be referred to a specialist diabetes in pregnancy service.

• If 1hr post challenge blood glucose levels are ≥ 7.8–11.0 mmol/L, arrange an GTT without 
delay.

Some centres may suggest self-monitoring blood glucose levels for those with ‘borderline’ GTT 
results. Some centres see women with HbA1c >41mmol/mol.

Post-partum follow-up
All women with gestational diabetes should be offered an HbA1c three months post-partum to 
ensure they no longer have diabetes. This should be checked yearly thereafter.

Results:
• 41–49 mmol/mol repeat test in three months

• ≥ 50 mmol/mol confirms diabetes

If HbA1c is 41-49mmol/mol women should receive appropriate dietary advice.

DIARRHOEA, INFECTIOUS
Patients who develop diarrhoea three or more days after hospitalisation are unlikely to be infected 
with campylobacter, salmonella, shigella, or toxigenic E. coli and for this reason testing for these 
enteric pathogens is not warranted and will not be performed.

Diarrhoea is defined as the passage of three or more loose or liquid stools per day (or more 
frequent passage than is normal for the individual). Frequent passing of formed stools is not 
diarrhoea. It is not uncommon for patients in hospital to develop loose bowel motions due to 
medical interventions, antimicrobial use and chemotherapy; a single loose bowel motion does not 
meet the definition for diarrhoea.

The common pathogens diagnosed at this laboratory are:

Campylobacter  74% 
Rotavirus   9% 
Salmonella   6% 
Giardia  6% 
Yersinia  1.5% 
Cryptosporidium  1.5%

Rotavirus is the most common pathogen in children under 5 years of age.

For more detail on the above organisms, see separate alphabetic entries.

Travellers’ diarrhoea

Acute severe diarrhoea–ciprofloxacin 500 mg 12 hourly is the treatment of choice, supported by 
careful attention to fluid and electrolyte intake.

Chronic diarrhoea–can be due to giardiasis. Treat with metronidazole 2 g daily for three days, or 
tinidazole 2 g as a single dose.

Prophylactic antibiotics–these are not recommended as a routine but some travellers suffering 
repeated bouts of diarrhoea may be helped by doxycycline 100 mg daily or cotrimoxazole 480 mg 
daily.
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DISACCHARIDASES–BIOSPY
See also Hydrogen Breath Testing

Specimen Collection: Small bowel biopsy

Reference Range
 U/g
Lactase 2-8
Maltase 8-40
Sucrase 3-18

Uncertainty of Measurement: 6%

Diagnostic Use and Interpretation
Patients with a disaccharidase deficiency fail to absorb that specific disaccharide. The osmotic 
effect of the unabsorbed disaccharide increases fluid transfer into the gut lumen, causing 
abdominal discomfort and diarrhoea, the latter can be severe enough to cause volume depletion in 
infants.

Adult type hypolactasia- post weaning is the most common type of lactase deficiency. Secondary 
lactase deficiency from intestinal disorders like Crohns disease, coeliac disease, gut infection, 
thyroid/sex hormone imbalances is also commonly seen. Lactase deficiency associated with 
prematurity may resemble the congenital form, but usually disappears within a few days of birth. 
Congenital lactase deficiency is very rare, but will produce severe symptoms when the infant is fed 
milk.

Sucrase and maltase deficiency usually coexist.

The test result is only useful if specific disaccharidase deficiencies are demonstrated; with at 
least one other disaccharidase showing normal activity. If the activity of all three are reduced 
proportionately, then either the specimen was unsuitable, or there is some other disorder which is 
generally affecting the mucosa in the region where the biopsy was taken from.

The reliability of this analysis is entirely dependent on a suitable biopsy specimen, which must 
include a reasonable sized sample of the mucosa.

DRUG SCREEN

Diagnostic Use and Interpretation
Drug screening performed for clinical management (following drug overdose or abuse, poisoning, 
or for detoxification purposes) does not require proof of patient identity or a secure specimen chain 
of custody procedure, but the test results could not be used later for legal/evidential purposes.

Standard drug screen
A standard urine drug screen includes the following four groups of drugs (although each may be 
requested separately):

• Amphetamines and related drugs

• Opiates

• Benzodiazapines

• Cannabis
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In addition the following urine screening tests are available–request these tests separately:

• Alcohol

• Methadone metabolite

• Synthetic cannabinoids

• Cocaine

• Buprenorphine

• Oxycodone

E. COLI (ESCHERICHIA COLI)
An important member of the normal flora of the intestine and the cause of 80% of urinary tract 
infections.

E. coli can also cause septicaemia or meningitis, particularly in infants.

Enterotoxigenic E. coli causes diarrhoea, but this is not detected by routine faecal cultures.

Culture for E. coli 0157/H7, which is associated with haemorrhagic colitis, a severe form of 
diarrhoea, and with haemolytic-uraemic syndrome, can be arranged on request.

ERRORS (IN LAB TESTS)
There is a distinction between errors, which are due to human fallibility, and variance (qv) which is 
the sum of the unavoidable fluctuations due to biological changes (e.g. diurnal rhythms) and the 
analytical imprecision of the method.

There are four main sources of error.

• Clerical error This is the commonest error, the hardest to detect and potentially the most 
serious. It includes mislabelling of specimens, transposition of specimens in an analyser rack, 
transcription errors when entering data into a computer, and so on.

• Specimen collection errors The specimen collection procedure may have failed to pick up the 
cells or micro-organism it was aiming for. The specimen may have deteriorated on standing 
e.g. micro-organisms have died; potassium has leached out of red cells into serum.

• Analytical error The analyst or reagent manufacturer has made a mistake but in practice this 
is the least important source of error, thanks to modern technology and use of quality control 
procedures.

• Antibody error Immunoassays – methods incorporating an antibody to detect the analyte 
being measured, rather than using chemical reactivity – are used in many of the assays now 
available, particularly for hormones, antibodies and drugs.

Specificity of the antibody is not always absolute. Anti-digoxin antibodies are an example. The 
term DLIF (digoxin-like immuno-reactive factor) is used to describe substances found in serum 
which are identified by the analytical antibody as “digoxin” but which in reality are something else. 
Thus a “digoxin” level may be measured in a healthy person taking no medication at all. The same 
antibody error can occur potentially in any method and can be the explanation of a result which is 
wildly astray as shown by finding a much lower or higher level when repeated in a laboratory using 
a different method.

Important Rule: “If an abnormal result, or a normal result, does not fit the clinical picture, or if it has 
important diagnostic, therapeutic, or social consequences, do not act on the result until the test has 
been repeated on a second specimen.”
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FAECAL FAT /STEATOCRIT

Specimen Collection
Single stool. It is preferable that patients have been on a diet containing 70-100g fat per day for at 
least 3 days prior to and during the collection period. No laxatives should be given.

Reference Range

Age >6 months %
Normal <10
Equivocal 10–20
Abnormal (steatorrhoea) >20

Uncertainty of Measurement: 25%

The faecal fat test is outdated and unpleasant for both patient and laboratory and should be 
abandoned. A ‘steatocrit’ is performed as an alternative measure of fat composition in faeces and 
for monitoring treatment in patients with known steatorrhoea.

The steatocrit is a measure of the amount of fat in faeces. Fat content is expressed as a 
percentage, derived from the volume of fatty layer divided by the volume of liquid-free solid faecal 
layer after centrifugation. It requires only a single stool sample.

Infants
Both term and premature infants show high and widely variable steatocrit values in the first 6 
months of life (“physiologic steatorrhoea”). Human milk-fed babies’ steatocrits decrease earlier than 
formula fed babies. In the first month of life the steatocrit may give very high values (e.g. even up to 
80-100%) with no differences between feeding regimens.

Diagnostic Use and Interpretation: Malabsorption
The aetiology of malabsorption can be considered under four headings:

• Mucosal defects  

 ◦ Coeliac disease, the commonest cause

 ◦ Crohn’s disease

 ◦ Severe lactose intolerance

• Pancreatic disease  

 ◦ Cystic fibrosis

 ◦ Chronic pancreatitis

• Post-infectious malabsorption  

 ◦ Giardia

 ◦ Tropical diarrhoea

• Previous gastro-intestinal surgery on stomach or small bowel.

Malabsorption particularly involves iron, folic acid, vitamin B12, vitamin K, vitamin D and fats.

Basic screen tests

• Blood count, looking for macro- or microcytosis.

• Ferritin.
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• Vitamin B12 and folate.

• Stool for Giardia and other pathogens.

• Antibody tests for coeliac disease.

• Faecal elastase (in identifying pancreatic insufficiency).

• Liver function tests.

• Fat globules in a spot faeces specimen (infants only).

Second line tests

• Fat soluble vitamins.

• Serum Mg2+ and Zn2+

• Jejeunal biopsy is definitive in the diagnosis of coeliac disease.

• Radiology studies and endoscopy by specialist request.

FAECAL ELASTASE-1
A marker of exocrine pancreatic function. Confirms pancreatic insufficiency or pancreatic 
sufficiency. Normal levels reached within 3/7 after birth, and after 2/52 in prem infants. See DNZ 
Handbook Cystic Fibrosis Faecal Tests section.

Reference Range: >200ug/g wet stool suggests normal pancreatic exocrine function, but does not 
exclude mild pancreatic insufficiency.

FAECAL CHYMOTRYPSIN
Measures chymotrypsin enzyme activity from pancreatic enzymes, released into the pancreatic 
duct for breakdown of proteins in the gut.

Reference Range: > 13.2 ug/g

• A decreased concentration is a marker for pancreatic exocrine insufficiency.

• Chymotrypsin in pancreatic enzymes are also measured, indicating the presence of PERT.

• Can help interpret adequacy of PERT where a low level may indicate a lack of compliance or 
inadequate enzyme dose.

• Levels can be in the normal range even when significant fat malabsorption

Indications for testing:

• Poor weight gain

• Bowel motion symptoms of malabsorption

• Concerns about compliance

• Under dosing/over dosing of PERT.
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FERRITIN
Reference Range

Ferritin results may vary significantly between laboratories. Patients being serially monitored for iron 
overload should have ferritin levels measured by the same laboratory.

Age Female (ug/L) Male (ug/L) 
0-4 months 15-400 15-400
5-11 months 15-80 15-80
1-14yrs 15-150 15-150
15-19yrs 15-170 15-170
20-30yrs 20-170 20-320 *
30-40yrs 20-190 20-400 *
>40yrs 20-380 * 20-450 *

* NB: The upper normal limit for ferritin increases with age (see above). However, irrespective of age, values > 250 
ug/L may be seen in inflammation, early iron overload, or liver disease, and should be accepted as normal only if these 
disorders have been excluded.

Uncertainty of Measurement:  4 ug/L at the level of 20 ug/L

     18% at levels of 150 ug/L and higher

Diagnostic Use and Interpretation
Serum ferritin is used as an indicator of the storage pool of iron. Its concentration in serum is 
approximately proportional to the total body iron stores, but only if the patient is otherwise healthy.

It is most useful for detecting iron deficiency, and a serum ferritin of <15 ug/L generally indicates 
iron deficiency in an uncomplicated patient.

Causes for increased ferritin:

• Haemochromatosis

• Liver disease–e.g. steatosis (fatty liver), in viral hepatitis the ferritin can rise above 4000

• Chronic high alcohol intake

• Inflammation–e.g. connective tissue diseases, bacterial infections

• Malignancy, particularly leukaemias, lymphomas and myeloma

• Thyrotoxicosis

• Excessive parenteral iron therapy

• Multiple blood transfusions in refractory anaemias

• Renal failure

Ferritin is an acute phase protein (increases in inflammatory states). In infections, chronic 
inflammatory disorders, or malignancy the ferritin concentration may be normal, or even increased, 
even though the patient is iron deficient. It is therefore difficult to make the distinction between iron 
deficiency anaemia and anaemia of chronic disease, especially if both co-exist in the same patient. 
Measurement of soluble transferrin receptors may be helpful in this regard.

Ferritin is increased in iron overload; a normal or low ferritin almost certainly excludes iron overload. 
A high ferritin does not necessarily confirm it, if there is a co-existent inflammatory disorder or liver 
disease.
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FOLATE (FOLIC ACID), SERUM

Reference Range
 nmol/L
Low 9-45
Borderline low (uncertain 
clinical significance)

7-9

Conversion factor: ng/mL x 2.265 = nmol/L

Values may be higher in the first year of life.

Uncertainty of Measurement:  2 nmol/L at a concentration of 7 nmol/L

     12% at concentrations of 15 nmol/L and higher

Haemolysed specimens may spuriously elevate the serum folate result.

Diagnostic Use and Interpretation
Although the terms folate and folic acid are often used interchangeably, another option is to apply 
folate to the serum analyte and naturally-occurring vitamin found particularly in green vegetables, 
while using folic acid to refer to the synthetic chemical used in vitamin supplements.

Folate deficiency is associated with:

• Macrocytic megaloblastic anaemia 
As with vitamin B12 deficiency, the correlation between serum folate level and peripheral 
blood findings is not close.

• Birth defects, particularly neural tube defects 
Studies have shown dramatic reduction in birth defects in women taking 400/ug folic acid 
daily, commencing prior to conception.

• Cardiovascular disease 
High plasma homocysteine, which varies inversely with folate status, is an independent 
marker for cardiovascular disease in large population studies. However trials of 
supplementation with folate and other B vitamins have not shown any benefit in reducing 
clinical cardiovascular events. Nevertheless a balanced diet including folate-rich foods is still 
recommended as part of a ‘healthy’ lifestyle to minimise long-term risk of CVD and cancer.

Causes of low serum folate

• Inadequate diet – the commonest cause. Folate comes particularly from green vegetables 
and is destroyed by cooking. Deficiency is associated with old age, poverty, alcoholism, 
anorexia.

• Malabsorption – coeliac disease, tropical sprue, giardiasis.

• Drugs – anticonvulsants, pyrimethamine, methotrexate and others.

High folate levels are due to vitamin supplements or a recent meal high in folate.

Total body stores in a healthy individual approximate 10 mg, enough to last about six months if all 
dietary folate is removed. Recommencement of folate intake restores serum levels in a few days 
but replenishment and maintenance of body stores requires sustained intake.
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FOOD ALLERGY
See DNZ Handbook Adverse Food Reactions section.

See IgE : sIgE (RAST) and Skin Prick Tests (SPT).

SPT and sIgE are tests of the presence of specific IgE and are not diagnostic of the 
presence or absence of clinical allergy.

Their usefulness relies heavily on a clinician’s ability to take a careful allergy history and use that 
and the test data to discern between a confirmed clinical allergy and sensitization of no clinical 
relevance.

It is usual for SPT to be performed in preference to sIgE testing in the initial management 
of patients with food and environmental allergies, except when clinical circumstances make 
SPT unsafe or unreliable (e.g. patients who should not stop antihistamines, patients with 
dermographism).

Adverse reactions to food are more often non-immune mediated and will not show up on testing 
e.g.

• Transient lactase deficiency in infants causing milk intolerance.

• Tyramine in cheese or red wine causing headaches.

• Monosodium glutamate in Asian cooking causing abdominal symptoms.

• Metabisulphite added as preservative to dried food or white wine.

• FODMAP sensitivity in IBS.

Diagnosis requires a careful history, trial of withdrawal of the suspected food and, in selected 
cases, food challenge–supervised if past reactions have been serious.

GGT (GAMMA GLUTAMYL TRANSPEPTIDASE)
Reference Range

 U/L
Adult male <60
Adult female <50
Child <6 months <150

Children over 6 months: as Adults

Uncertainty of Measurement: 8%

Diagnostic Use and Interpretation
GGT is the enzyme most reliably raised by excessive alcohol, typically in the range 60 – 200 but 
occasionally >1000. 30% of heavy drinkers have normal levels. After a weekend binge, levels rise 
up to 100% over three days. If the cause of an elevated GGT is uncertain, total abstinence from 
alcohol with weekly GGT estimations over a four week period may provide the answer.

Unfortunately, while often thought of as a relatively specific screen for alcohol intake, the predictive 
value for problematic drinking in an average patient is low (only about 30%).

It is also increased in obstructive liver disease, including post-hepatic obstruction and to a lesser 
extent with any liver disease, even if obstruction is not apparent (inflammation, space occupying 
lesion). Raised levels may also be seen with infectious mononucleosis, renal transplants, and 
hyperthyroidism.
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Drug reaction should be considered if this is an isolated abnormal liver-related test.

See also Liver enzymes

GIARDIA

Specimen Collection
Three faeces specimens should be collected on separate days within a period of 10 days.

Diagnostic Use and Interpretation
Giardia is passed on in the faeces of infected humans and animals. People become infected when 
they swallow the parasites. Giardia is common in New Zealand. The parasites can live in the 
environment for long periods – especially in lakes, rivers, streams and roof water.

Symptoms of giardia:

• Foul smelling diarrhoea

• Stomach cramps and abdominal pain

• Nausea and vomiting

• Weight loss

• Bloating

• Slight fever

• Loss of appetite

• Headache

• Fatigue.

Symptoms will appear between 3–25 days (but usually between 7–10 days) after becoming 
infected.

Without treatment you can be infectious for months.

GLUCOSE
Patients with Type 1 Diabetes or Type 2 Diabetes on Sulfonylureas or insulin are encouraged to 
test their blood glucose levels as part of their diabetes management. See DNZ Handbook Diabetes 
Management sections: Self-Monitoring of Blood Glucose and Blood Glucose Targets.

GLYCOSURIA
Reference Range

Amount of glucose in 
urine

Normal No glucose detected

Uncertainty of Measurement: 5%

Diagnostic Use and Interpretation
Urine glucose is increased in any situation where blood glucose is increased, or in renal tubular 
disease where the renal reabsorption threshold is lowered (renal glycosuria).

Renal glycosuria is common in pregnancy.
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Glycosuria can be a misleading indicator of plasma glucose levels, particularly with advancing age 
or renal impairment.

Blood glucose is much more reliable than urine glucose testing for screening and monitoring 
diabetic patients.

Glycosuria may also be seen in hyperthyroidism – through both worsening insulin resistance and 
increasing renal plasma flow.

HAEMOGLOBIN, WHOLE BLOOD CONCENTRATION (HB)
See Blood count and Anaemia

HELICOBACTER PYLORI
Reference Range (serum)

 U/mL
All ages, either sex <6.25

Uncertainty of Measurement: 20%

A positive test is highly predictive of the presence of chronic or active gastritis, but does not 
discriminate between ulcer and non-ulcer patients. On the other hand, a negative test result has a 
high predictive value for exclusion of ulcer and H.pylori related gastritis.

Diagnostic Use and Interpretation
Although the presence of antibodies to H.pylori is indicative of H.pylori infection in symptomatic 
individuals, antibody levels may remain high for some time following eradication of the organism.

A positive H.pylori antibody test result does not distinguish between active and inactive infection. 
Positive results should be confirmed by other diagnostic testing procedures.

Helicobacters are microaerophilic, spiral, motile, gram negative rods which are well adapted to 
live in a highly acidic environment. Following infection the bacterium invades the gastric tissue. 
Approximately 15% of patients infected with H.pylori will go on to develop gastric carcinoma.

H.pylori infection typically starts in childhood as an inflammatory process in the stomach and can 
exist in the gastric mucosa for decades without apparent symptoms or disease. Essentially all 
H.pylori colonised persons have gastric inflammation, but this condition in itself is asymptomatic. 
Although transmission of the organism appears to occur from person-to-person, the mode of 
transmission (either oral-oral or oral-faecal) is unknown. Symptoms which develop in fewer than 
10% of individuals colonised with H.pylori are due to illness such as peptide ulceration or gastric 
malignancy. A subset of infected individuals go onto develop significant disease manifestations 
such as duodenal ulcer disease, gastric ulcer disease, gastric adenocarcinoma, and gastric 
lymphoma.

A number of special attributes ensure successful colonisation and adaptation of the bacterium in 
the gastric environment, and also stimulates the production of mediators of inflammation, which 
contribute to the physiological and histological changes observed in the host. These can be 
grouped into two groups:

Conserved among all strains:
• Urease production and

• Presence of flagellins and adhesins
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Variable factors:
• Cag (cyto toxin–associated gene)

• Pathogenicity island (PAi)

• Vacuclating cytotoxin (VacA) alleles

• IceA variants

• Lewis antigens

Tests for H.pylori can be divided into two groups: 
Invasive:

• Biopsy urease test

• Histology

• Culture

Non-invasive:
Serology

13C of 14C urea breath test

The simplest tests for H.pylori infection are serologic, involving the assessment of specific IgG 
levels in serum. In quantitative tests, a defined drop in antibody titre between matched serum 
samples taken before and 6 months after treatment (no sooner because of the slow decline in 
antibody titre) accurately indicates that H.pylori infection has been eradicated.

In 1994, the World Health Organisation classified H.pylori as a definite human carcinogen. This was 
based on a series of studies showing that: chronic gastritis is an important cancer precursor; gastric 
cancer occurs at an increased rate in regions with a high prevalence of H.pylori infection; people 
infected with H.pylori have a slightly higher risk of developing cancer than those without infection.

HIAA (5-HYDOXY INDOLE ACETIC ACID)
Specimen Collection: 24hr urine

Reference Range

Age  
3-8 years <9.6 umol/mmol creatinine
9-12 years <5.2 umol/mmol creatinine
Adults <50 umol/d

<4.1 umol/mmol creatinine

Uncertainty of Measurement: 18%

The following drugs and foods interfere with the estimation and should be avoided for at least 72 
hours prior to and during the collection.

• Phenothiazines

• Chocolate

• Methyldopa

• Eggplant

• Naproxen
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• Cough Mixture

• Tomatoes

• Nuts

• Fruits and fruit juices (including avocado, banana, dates, grapefruit, kiwifruit, pineapple and 
plum)

Diagnostic Use and Interpretation
5HIAA is a metabolite of serotonin, which is produced by carcinoid tumours. Primarily used to 
confirm the presence of a midgut and foregut carcinoid tumour as the cause of the carcinoid 
syndrome.

The carcinoid syndrome typically comprises episodes of diarrhoea, flushing (especially of the face 
and neck), and bronchoconstriction. Right-sided heart valve lesions are also part of the syndrome.

The carcinoid syndrome usually becomes manifest only when the tumour bulk is large, and usually 
when it has spread to the liver.

Small, non-metastatic tumours may not secrete detectable quantities of 5-HIAA.

Secretion may also be intermittent, which is why a 24 hour urine collection is recommended.

Rectal carcinoid tumours rarely secrete 5-HIAA, and do not usually cause the carcinoid syndrome.

Elevations up to 130 umol/d can be caused by coeliac disease and other diseases of the small 
intestine.

HOMOCYSTEINE, PLASMA
Reference Range

 umol/L
Homocysteine, plasma 5-15

Uncertainty of Measurement: 10%

Diagnostic Use and Interpretation

Classical Homocystinuria
A genetic condition associated with premature vascular disease. Homocysteine levels are very high 
(>50 umol/L)

Vitamin B12 and folate deficiency
Plasma homocysteine may be elevated in vitamin B12 or folate deficiency, or genetic defects of 
vitamin B12 processing or the folate pathway.

Measurement of urine methylmalonic acid may help distinguish these further.

Other Causes and Effects of Increased Homocysteine
Lesser degrees of hyperhomocysteinaemia are also associated with increased risk of 
cardiovascular disease and stroke. (The urine test for homocystine is inappropriate in this context).

However, homocysteine-lowering interventions (e.g. folate and vitamin B6 supplementation) do not 
modify cardiovascular risk, despite the fact that they lower homocyteine levels. This suggests that 
homocysteine does not have a causative role in vascular disease.
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Routine homocyteine testing is not recommended as part of cardiovascular risk assessment.

HYPOGLYCAEMIA
See also DNZ Handbook Diabetes Management.

An insulin level >3 mU/L in the presence of hypoglycemia (glucose <2.5 mmol/L) suggests 
hyperinsulinism (insulinoma, nesidioblastosis, exogenous insulin or sulphonylureas).

Cortisol and growth hormone should be elevated during hypoglycemia as part of the normal 
counter-regulatory response. The absence of elevated levels suggests the possibility of pituitary or 
adrenal disease.

A ketotic response (raised Beta-hydroxybutyrate (BHB)) should be present if hypoglycemia is not 
due to hyperinsulinism. However, the full ketone response develops gradually over a few hours of 
fasting; it may not be present if hypoglycemia is of acute onset.

C-peptide helps to distinguish between exogenous insulin (low C-peptide) and endogenous insulin 
(high C-peptide). Raised lactate is a feature of Type 1 Glycogen Storage Disease (glucose-6-
phosphatase deficiency).

Glucagon response
A robust rise in blood glucose (>1.5 mmol/L) following intravenous glucagon given during 
hypoglycaemia suggests that the hypoglycaemia is due to hyperinsulinism. This is because insulin 
promotes glycogen storage; stores will be depleted if hypoglycaemia is not due to hyperinsulinism.

The glucose threshold at which symptoms of hypoglycaemia develop varies between individuals. A 
level below 3.0 mmol/L usually correlates with symptoms, although children and some young slim 
healthy patients, especially women, can have fasting levels below this without symptoms.

Glucose meter readings are unreliable for diagnosis of hypoglycaemia in neonates where the lower 
limit of “normal” is lower (2.2-2.8 mmol/L).

Hypoglycaemia in diabetics treated with insulin or sulponylureas
Symptoms are common, diverse and often misinterpreted or overlooked. Any value below 4.0 
mmol/L is suspicious. Symptoms and signs include irritability, tremulousness, faintness, sweating, 
pallor, hunger, headache (headache on waking may be due to nocturnal hypoglycaemia), 
personality change, deterioration in level of consciousness, coma.

Reactive (functional) hypoglycaemia
This common but elusive syndrome with its symptoms of irritability, tremulousness and hunger 
(“faint with hunger”) is not easily diagnosed by the laboratory. It is seen in children, young adults, 
and to a lesser extent older people. The symptoms are felt some 2–5 hours after food, not while 
fasting. Most such patients are not hypoglycaemic and do not develop hypoglycaemia after a 
standardised mixed meal.

Conversely, it is common to measure a low venous plasma glucose after food in asymptomatic 
patients with efficient tissue glucose extraction. Such a result usually provokes unnecessary alarm 
and careful correlation with time of food and symptoms is important.

Fasting hypoglycaemias
These are much less common than the non-fasting varieties but are more likely to have an 
identifiable organic basis. Nevertheless, some children and asthenic patients (especially young 
women) may have plasma glucose levels in the low 3’s or even 2’s, due to efficient tissue glucose 
extraction and increased reliance on ketones for energy supply.
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The first test is to measure a fasting glucose. If low it should be followed by a fasting insulin and 
repeat glucose:

• Raised or inappropriately normal fasting insulin

 ◦ Insulinoma

 ◦ Exogenous insulin or sulphonylureas

 ◦ Some very asthenic healthy patients

• Low fasting insulin

 ◦ Advanced liver or renal disease

 ◦ Malignancy

 ◦ Insulin autoantibodies

 ◦ Alcohol

 ◦ Pituitary / adrenal insufficiency

 ◦ Some drugs, e.g. alcohol with quinine

Neonatal hypoglycaemia
The at-risk infants are

• Low birth weight

• Infants of diabetic mothers

In both, blood glucose levels should be monitored, beginning an hour after birth, and treatment 
given if levels are below 2.0–2.5 mmol/L. Glucose levels can rise and fall quickly during the 
neonatal period. Clinical signs are an inadequate indication of hypoglycaemia.

HYDROGEN BREATH TESTING
Also known as: Breath hydrogen, Hydrogen and methane breath, Sucrose load–breath hydrogen.

See also Disaccharidases – Biopsy 

After an overnight fast, hydrogen and methane are simultaneously measured from expired breaths 
at baseline. Then a fixed oral dose of selected carbohydrate is given, followed by measurement 
of the 2 gases every 30mins for a total of 2 to 3 hours. The baseline gases concentration and the 
magnitude of rise in relation to time to peak/plateau will be interpreted in light of the type and dose 
of carbohydrate used and the pre-test diagnostic question.

Substrate type/dose/test duration options:

A. Glucose  B. Lactose   C. Fructose  

Duration (hrs) 3  (can go up to 7, on request)

Diagnostic Use and Interpretation: Non-invasive detection of:

1. Carbohydrate malabsorption

2. Small intestinal bacterial overgrowth. (Diagnosis of these conditions also depends on other 
investigations including duodenal/jejunal biopsy, jejunal fluid culture, genetic testing and 
therapeutic trial).

3. The test may also give an indication of oro-caecal transit time (more commonly used in the 
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research setting).

Interpretation :
Depending on the trade off between sensitivity and specificity for different pre-test probabilities/ 
indications, the criteria for positivity in breath hydrogen/methane test varies widely. Cut off points 
can also differ with the type and dose of substrates used.

Test generally considered as positive (provided timing of the peak occurred as expected) if :

• Hydrogen: More than 20ppm above baseline; OR 2 or more consecutive readings more than 
10ppm above baseline.

• Methane: More than 20ppm above baseline; or methane level more than 2 times above 
baseline.

Less stringent criteria than the above can be considered in selected cases to improve sensitivity.

In high methane producers, combined consideration of both hydrogen and methane response may 
improve diagnostic sensitivity.

Limitations of the test:
1. Concurrent presence of fast bowel transit time, small bowel bacterial overgrowth or bacterial 

activity in mouth food residues can cause false positivity when the test is intended for 
detection of carbohydrate malabsorption.

2. False negative or blunted hydrogen response can occur in non-hydrogen producers. 
Simultaneous measurement of methane can help to identify these subjects.

3. If the patient has been on antibiotics recently, the hydrogen response can be unpredictable. 
Both exaggeration or attenuation are possible.

4. Hyperventilation e.g. from strenuous exercise or hypoventilation e.g. children sleeping 
immediately before or during the test can cause spurious breath readings. Simultaneous 
measurement of expired carbon dioxide can correct for these variations.

5. This test requires some degree of patient co-operation. Sometimes it is not possible to 
collect quality breaths from very young or agitated children.

6. Lactulose, as one of the substrates used in breath test for small bowel bacterial overgrowth, 
by itself can induce acceleration in bowel transit time in a dose dependent manner. 
Interpretation need to take this effect into account.

Background information

Carbohydrate malabsorption
Normally with sufficient disaccharidase activity along small bowel mucosal lining and with adequate 
small bowel absorptive area, ingested disaccharides like lactose or sucrose are completely 
hydrolysed and absorbed as monosaccharides like fructose, glucose or galactose. No rise in 
hydrogen or methane is expected. However, if the small bowel enzyme activity and/or absorptive 
area become inadequate (e.g. from lactase deficiency or from generalised gut diseases like e.g. 
coeliac or Crohns), the unabsorbed lactose will go down to the colon where it undergoes bacterial 
fermentation with gases released. Part of the hydrogen from hydrogen producers and/or methane 
from ‘non-hydrogen producers’ will be absorbed and expired through lungs, causing an observed 
rise in hydrogen/methane concentration after about 90-120mins–the usual oro-caecal transit time.

While carbohydrate malabsorption can be diagnosed from the above breath test, its correlation 
with carbohydrate intolerance symptoms like nausea, bloating, abdominal pain and diarrhoea is 
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not straightforward. The correlation between these 2 entities (carbohydrate malabsorption and 
carbohydrate intolerance) depends on factors like : nature and dose of carbohydrate used in the 
test in relation to the individual intake practice in real life environment; co-intake of carbohydrate 
absorption enhancers or inhibitors; proneness of individual bowel towards heightened sympathetic 
response from volume distension; presence of sulphate reducing bacteria with H 2 S production 
causing direct toxic effect on gut; unabsorbed luminal carbohydrate’s osmotic effect or altered 
signalling mechanism causing diarrhoea etc. Constipation is more common in high methane 
producers.

Small bowel bacterial overgrowth
Glucose as a monosaccharide normally is completely absorbed in the proximal small bowel. Thus, 
it is usually unavailable to colonic bacteria for fermentation to release hydrogen. However, if there 
is a significant small bowel bacterial overgrowth or rapid bowel transit, the ingested glucose can be 
fermented in the small bowel to release gases, registered as a peak during monitoring.

In contrast, lactulose as a synthetic disaccharide is normally not metabolised nor absorbed in the 
small bowel. Thus a late appearance of a colonic peak from colonic bacteria with hydrogen release 
is to be expected. However, in small bowel bacterial overgrowth, lactulose will be prematurely 
exposed to the small bowel bacteria, thus an early abnormal small intestinal hydrogen peak can be 
observed usually before 90 minutes (assuming normal bowel transit time).

High fasting baseline hydrogen / methane values:
This finding can be a result of consumption of poorly absorbable complex carbohydrates like 
potato, in the evening before the test. It can also be caused by small bowel bacterial overgrowth, 
or untreated coeliac disease where there is enhanced exudation and prolonged fermentation of 
endogenous glycoprotein / exogenous carbohydrates. On the contrary, high fasting methane in 
methane producers normally is derived from endogenous rather than dietary substrates.

More detailed information on patient preparation :
Two weeks before the test: should avoid antibiotics or lactulose. Arrange the appointment to be at 
least 2 weeks from antibiotic/lactulose discontinuation. If the antibiotic or lactulose is prescribed for 
long term use, patient should talk to their doctor to see if it can be withheld for 2 weeks prior to the 
test. If it cannot be withheld, the test can still be performed but these medications must be properly 
documented on the request form to aid result interpretation.

A week before the test: If investigating for lactose malabsorption, should try to avoid high lactose 
food e.g. milk products. Any acute diarrhoeal illness has to be settled otherwise postpone the test.

The evening before the test:

1. Evening meal: prefer cooked white rice as staple food. Avoid bread, pasta, pizza, fibre 
cereals, wheat and oat containing food, beans, peas, potato, and corn. Meat like fish, 
chicken, beef, pork or lamb are acceptable. Avoid canned or packet soups and sauces. If 
investigating for fructose malabsorption, avoid fruit and fruit juices.

2. Fasting after the evening meal (plain water is allowed during the fasting and during the test):

 ◦ Adults and children more than 4 years, start fasting after 8pm (i.e. evening meal should 
be finished latest by 8pm)

 ◦ Children between 1 to 4 years old–fast for a minimum of 8 hours, i.e. start fasting at 12 
midnight.

 ◦ Babies up to 12 months old–fast for a minimum of 3 hours.

D. The morning of the test: Avoid use of toothpaste while brushing teeth. Mouthwash for 
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rinsing is allowed. Avoid cigarette smoking and strenuous physical exercise.

IMMUNOGLOBULINS
Reference Range

Age IgG (g/L) IgM (g/L) IgA (g/L) IgD (g/L)
0-14 days 6.0-16.0 0.1-0.6 0.01-0.1

0-0.032-6 weeks 2.0-6.0 0.2-0.8 0.01-0.5

7 weeks-6 months 2.0-7.0 0.2-1.0 0.01-0.8

7-24 months 3.0-10.5 0.3-1.5 0.1-1.2

2-5yrs 4.5-11.5 0.5-1.9 0.3-1.6

6-10yrs 6.0-13.0 0.5-2.1 0.4-2.2

11-16yrs 6.0-15.0 0.5-2.2 0.7-2.3

Adult 7.0-16.0 0.4-2.5 0.8-4.0

70+ yrs 6.0-15.0 0.4-2.4 0.8-4.0

Conversion factor: 1.412 mg/L–1 IU/mL

Uncertainty of Measurement:  IgG  8%

     IgA  10%

     IgM  6%

Diagnostic Use and Interpretation
Low levels of immunoglobulin may be seen in patients with congenital and acquired causes 
of hypogammaglobulinaemia such as X-linked hypogammaglobulinaemia, common variable 
immunodeficiency, severe combined immunodeficiency and chronic lymphocytic leukaemia.

Acute infections may elevate IgG levels to within the reference interval in patients who may have 
hypogammaglobulinaemia. If this condition is suspected, it is advisable to repeat measurement 
after resolution of the acute infection.

Elevated levels may be seen in patients with infections, autoimmune conditions such as Sjogren’s 
syndrome, liver disease and in paraproteinaemias.

IGA DEFICIENCY
A selective reduction in IgA is a common congenital immune deficiency syndrome occurring in 
1:600 people. It is usually detected by blood donor screening. Most individuals are asymptomatic. 
IgA deficiency is associated with autoimmune disorders including coeliac disease, SLE, 
autoimmune haemolytic anaemia, rheumatoid arthritis and thyroiditis.

IgA deficiency cannot be reliably diagnosed in children less than 5 years of age.

Anaphylaxis may occur as a result of IgG antibodies to IgA when the individual is exposed to blood 
transfusion or gammaglobulin therapy.

IGE TOTAL: SIGE (RAST) AND SKIN PRICK TESTS (SPT)
See DNZ Adverse Food Reactions section.
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Allergen specific IgE can be detected in vivo (SPT) and in vitro (previously known as RAST), now 
known as specific IgE tests (sIgE).

SPT is preferred over sIgE testing in the initial management of patients with food and environmental 
allergies, except when clinical circumstances make SPT unsafe or unreliable (e.g. patients who 
should not stop antihistamines, patients with dermographism).

SPT and sIgE are tests of the presence of specific IgE and are not diagnostic of the 
presence or absence of clinical allergy. E.g. A patient may be sensitized to grass pollen but 
have no summer hay fever, or may have a positive test to peanut, but eat peanuts regularly without 
adverse effect. These individuals are sensitized, but not clinically allergic.

Removing a food based on a weak positive / sensitisation can lead to increased risk of nutritional 
deficiencies and possibly result in progression to clinical allergy when the food is reintroduced. 
Therefore testing should only be done to confirm a strongly suspected allergy and provide a 
baseline measurement from which to retest at regular intervals (3-6 monthly depending on age and 
likely resolution of allergy) to assess the appropriate point to reintroduce that food back into the 
diet.

Reference Range sIgE

Age Range kIU/L
< 1 months < 1.5
1 months–1yr < 15
1yr–5yr < 60
6yr–9yr < 90
10yr–15yr < 200
≥16yr < 100

Diagnostic Use and Interpretation

In patients suffering from extrinsic asthma, hay fever or atopic eczema, symptoms develop 
immediately after exposure to specific allergens. This immediate (atopic or anaphylactic) type 
of allergy is a function of a special type of serum antibodies belonging to the IgE class of 
immunoglobulins.

Elevated total IgE levels can be helpful in distinguishing diseases of atopic genesis from non-atopic 
disease.

• Bronchial asthma and atopic dermatitis–concentrations of up to 7x the upper limit of the 
reference range can occur.

• Parasitic diseases – concentrations up to 15x the upper limit can occur.

• Extremely high concentrations occur in rare cases of IgE myeloma.

Low total IgE levels occur in nearly all forms of hypogammaglobunaemia.

Eczema

Is a skin disorder in itself, and although a large number of children with eczema are atopic and 
thus often sensitised to multiple foods on testing, without a clinical history this may not translate 
into specific foods being triggers for eczema flares. Any food exclusion for eczema should be 
considered a trial, with the intent being to reintroduce the food after a period of two weeks. 
Screening with large panels of allergens is not recommended in eczema.

Good skin care is the basis of eczema treatment, regardless of potential food triggers. Education 
needs to be provided including advice on avoidance of irritants, use of moisturisers, and use of 
topical steroids as appropriate.
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See DNZ Handbook Adverse Food Reactions: IgE Mediated Guidelines.

SKIN PRICK TESTS (SPT)
Skin testing has higher sensitivity, so where sIgE levels are unexpectedly negative, skin testing may 
be useful. Where sIgE testing for food allergen is being undertaken to support a clinical history of a 
food reaction, a positive sIgE may be taken as confirmatory of a diagnosis of allergy.

The SPT involves the injection of a small amount of a standardised concentrate of allergen into the 
upper layer of the skin, either by prick or intradermal injection, usually in the forearm.

This results in the release of mast cell mediators causing a characteristic wheal and flare reaction in 
the sensitive patient. The size of the wheal is compared to the reaction obtained with a positive and 
negative control.

Skin testing in the community laboratories is not available for all ages, nor for all relevant allergens, 
and for these patients sIgE may be preferable.

Table 1. Potential allergens related to clinical history

1. Asthma / Rhinitis 2. Eczema with or without 
respiratory symptoms

3. Acute Food Allergy

House dust mite (DP)
House dust mite (DF)
Cat
Dog
Alternaria
Aspergillus
Grass mix 7
Perennial rye grass
Plantain
Birch

House dust mite (DP)
House dust mite (DF)
Cat
Dog
Alternaria
Aspergillus
Grass mix 7
Perennial rye grass
Plantain
Birch
Soyabean
Cow’s milk
Egg
Peanut
Wheat

Cow’s milk
Soyabean
Egg
Peanut
Wheat
Cashew nut
Codfish mix
Shrimp

Table 2. Other allergens that may be tested.

Grass pollen Fruit Grains
Perennial Rye Avocado Oat
Timothy Banana Rice
Grass mix Kiwifruit Rye
Nuts Wheat
Almond Fish
Brazil Codfish mix Tree pollen
Cashew Salmon Acacia
Hazelnut Sardine Birch
Macadamia Tuna Olive
Pecan
Pistachio Shellfish Weeds
Walnut Crab Plantain* 
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Moulds Lobster
 Alternaria Mussel Meat
Aspergillus Oyster Chicken
Cladosporium Shrimp Beef/Veal
Penicillium Pork

Legumes
Animal Peanut Dairy
 Cat hair Soybean Cow’s milk
Dog hair Lupin
Cattle hair Venoms (Prick & Intradermal)
Horse hair Miscellaneous food Honey bee
Rabbit hair Egg–whole Vespula
Guinea pig dander Yeast Polistes

Mustard
Miscellaneous inhalant Sesame Penicillin (Prick & Intradermal)
D.pteronyssinus Anisakis Benzyl penicillin
D.farinae Penicilloyl polylysine
Cockroach Anaesthetic agents (Intradermal) Minor determinants
Latex General anaesthetic drugs Amoxycillin

Local anaesthetic drugs Amoxycillin + Clavulanic acid
 Flucloxacillin

* This is the common NZ weed and unrelated to bananas.

Interpretation of SPT
These are always performed with positive and negative controls. The pre-test probability influences 
interpretation of test results. Where a child has had symptoms highly suggestive of an IgE-mediated 
reaction then any positive SPT test may be taken as confirmation of diagnosis. Where the history 
is less clear or where there is no history of exposure (i.e. a lower pre-test probability) then a more 
strongly positive test result will be needed to confirm a diagnosis, and may need to be combined 
with a supervised food challenge for confirmation.

For patients with food allergy who have a convincing clinical history of an IgE mediated event 
shortly after food ingestion, e.g. urticaria, angioedema, anaphylaxis, a positive skin test can be 
taken as confirmatory.

Where the history is less clear (e.g. a child thus far unexposed to a potential allergen but with other 
definite food allergies) there is data to suggest that a strongly positive skin test will predict likely 
allergic reaction on exposure.

Component testing
In recent years individual allergens within foods or pollens have been identified. Testing for such 
components may have value in particular cases, such as to suggest the likelihood of persistence or 
severity of allergy, and help in distinguishing the cross reactivity that is often seen between pollen 
and food allergens. Their use is currently limited to allergy specialists.

Drug allergy testing
Some drugs including beta lactams, neuromuscular blockers and other anaesthetic agents can be 
tested. The sIgE test for penicillin has low sensitivity so must not be considered to exclude IgE- 

Shellfish



93

mediated penicillin allergy.

Venom testing
This is relevant where patients have a history of a systemic reaction to an insect sting. Commonly a 
sIgE is performed first, with subsequent skin testing (hospital based) where necessary.

Summary
• Skin-prick tests are usually less important than the patient’s clinical history in the diagnosis 

of allergic conditions. E.g. A patient with asthma, may for example, show positive skin-prick 
reactions to allergens which do not trigger bronchospasm on direct challenge.

• Chronic urticarial/eczema is not due to an allergy and therefore skin testing is not indicated in 
this condition.

• Removing a food previously consumed and tolerated after a positive / sensitised test result 
can lead to increased risk of nutritional deficiencies.

IGF-1 (INSULIN-LIKE GROWTH FACTOR-1, SOMATOMEDIN C)
Human growth hormone (HGH) from the pituitary is mediated through IGF-1 which is formed in the 
liver. As well as its effect on growth it has insulin-like actions.

Reference Range

Age Females lower 
(ug/L)

Females upper 
(ug/L)

Males lower 
(ug/L)

Males upper 
(ug/L)

0 to < 2yr 8 138 11 110
2 to < 4yr 12 176 13 156
4 to < 5yr 15 216 15 200
5 19 251 16 233
6 24 293 17 269
7 30 342 18 307
8 39 396 20 347
9 49 451 23 386
10 62 504 29 424
11 76 549 37 459
12 90 581 49 487
13 104 596 64 508
14 115 591 83 519
15 121 564 102 520
16 122 524 119 511
17 120 479 131 490
18 117 436 137 461
19 113 399 137 428
20 109 372 133 395
21 107 351 127 364
22 105 337 120 338
23 to < 24yr 103 326 112 316
24 to < 27yr 100 311 99 283
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27 to < 30yr 93 297 87 255
30 to < 35yr 85 283 82 243
35 to < 40yr 80 277 83 239
40 to < 45yr 73 263 80 235
45 to < 50yr 61 257 69 232
50 to < 55yr 54 249 63 229
55 to < 60yr 46 241 55 226
60 to < 65yr 39 233 48 221
65 to < 70yr 32 224 40 216
70 to < 75yr 26 215 31 210
75 and older 21 206 22 204

Females Tanner Stage Females (ug/L) Males (ug/L)
1 44–308 57–251
2 104–386 68–378
3 131–685 85–689
4 220–709 173–776
5 129–774 154–733
1 44–308 57 – 251
Conversion factor: 
ng/mL = ug/L 
ug/L x 0.13 = nmol/L 
nmol/L x 7.7 = ug/L

Uncertainty of Measurement: 10%

Diagnostic Use and Interpretation
Low IGF-I values are consistent with growth hormone deficiency or resistance, but are also seen 
in malnutrition. The diagnosis of growth hormone deficiency may require confirmation with a GH 
stimulation test.

High IGF-I values are consistent with acromegaly, and simple measurement of growth hormone 
and IGF-I is an adequate screen for this disorder.

Requests for IGF-1 tests may be vetted. Criteria for approval of IGF-1 tests:

Tests requested by endocrinologists or paediatricians will be approved.

Approved for investigation or monitoring of short stature, hypopituitarism or acromegaly.

NOT approved for “wellness testing” or chronic fatigue.

IMPRECISION
A word now replacing the older term “precision” which refers to the analytical scatter (variance) of 
results when a single sample is tested repeatedly. The imprecision of a test is expressed as the 
coefficient of variation (qv).

Age Females lower 
(ug/L)

Females upper 
(ug/L)

Males lower 
(ug/L)

Males upper 
(ug/L)
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INR (INTERNATIONAL NORMALISED RATIO)
Reference Range

Therapeutic – Units : Units

Age Range Either Sex
All 2–3

Uncertainty of Measurement: 8%

Diagnostic Use and Interpretation

• The INR is used for the monitoring of warfarin therapy only.

Interpretation

The desired range for INR depends on the underlying pathology e.g.

Post VTE 2.0 
Mechanical valve 2.5–3.0 
Lupus anticoagulant 2.0–3.0

• Excessive INR response is commonly due to subclinical vitamin K deficiency, e.g. poor diet in 
the elderly, antibiotic therapy.

• The response is more predictable with small doses of vitamin K (0.5–1.0 mg).

• Also consider drug interaction.

INSULIN
Reference Range

 mU/L
Fasting 2.6 – 24.9
Conversion factor: 
mU/L x 6.95 = pmol/L

Uncertainty of Measurement: 10%

Notes:
• Insulin antibodies may interfere with the measurement and interpretation of insulin levels in 

insulin treated diabetics.

• Haemolysis causes a false decrease in the insulin result.

Diagnostic Use and Interpretation
Assessment of insulin resistance: Serum insulin levels are poor measures of insulin resistance.

There is no clinical benefit in measuring insulin resistance for managing obesity, metabolic 
syndrome or PCOS in the general practice setting.

Investigation for insulinoma (or other causes of hypoglycemia)
It is essential to measure the insulin level at the time of documented hypoglycemia (blood glucose 
less than 2.5 mmol/L).

To achieve hypoglycemia it may be necessary to perform a prolonged fast under observation.

In the presence of hypoglycemia, a plasma insulin less than 3 mU/L suggests a non-



96

insulin mediated cause for the hypoglycemia. If greater than 3 mU/L it suggests insulinoma, 
nesdioblastosis, factitious insulin administration or sulphonylurea effect.

IRON
If iron studies are requested the following tests may be performed (please check with your local 
laboratory to see if all are automatically included):

• Plasma/serum iron

• TIBC (total iron-binding capacity)

• Iron saturation

• Ferritin

Reference Range

Age Range umol/l
0–2 months 10–31
2 months–1yr 4–27
1–3yr 5–23
3–10yr 6–25
10–18yr 8–32
Adult 10–30

Uncertainty of Measurement: 5%

Diagnostic Use and Interpretation
Plasma iron concentrations are generally higher in the morning, but the diurnal variation is 
inconsistent. Concentrations may also vary widely from day to day in the same patient.

Causes of increased plasma iron: iron poisoning, haemochromatosis, anaemias which are not 
due to iron deficiency especially when treated with transfusions, and liver disease.

Causes of decreased plasma iron: iron deficiency anaemia, anaemia associated with chronic 
disorders.

TIBC (transferrin): increased in iron deficiency. Decreased in iron overload, inflammation & 
infection, and liver disease.

Differentiating iron-deficiency anaemia from that of chronic disease can be difficult. Ferritin is 
helpful if it is low. However ferritin is increased non-specifically in many inflammatory disorders; 
the ferritin concentration may be normal, or increased, even though the patient is iron deficient. 
Measurement of the level of soluble transferrin receptors (sTfR) may be helpful in this context.

The table shows typical findings in disease states.

 Normal Iron deficiency Anaemia of 
chronic disease

Iron overload Liver disease

Serum iron N ↓ ↓ ↑ ↑ or N
TIBC N ↑ N or ↓ ↓ ↓ or N
Saturation N ↓ Usually ↓ ↑ N
Ferritin N ↓ N or ↑ ↑ ↑
StfR N ↑ N or slightly ↑ N N

Because of diurnal variation, a morning (0800h – 0900h) specimen is preferred.
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IRON BINDING CAPACITY (IBC)
Reference Range

Age Range umol/l
0–2 months 29–54
2 months–1yr 36–75
1 – 3yr 38–76
3 – 10yr 40–78
10 – 18yr 50–81
Adult 45 – 75
Equivalent transferrin concentration:
TIBC (umol/L) / 22 = transferrin (g/L)

Transferrin (g/L) x 22 = TIBC (umol/L)

Uncertainty of Measurement: 20%
The total iron binding capacity is the sum of the measured unbound iron binding capacity (not 
reported) and the serum iron (which is bound).

Diagnostic Use and Interpretation
Transferrin accounts for over 95% of the iron-binding capacity of plasma. For clinical purposes 
TIBC is equivalent to measuring transferrin.

It is usually performed in conjunction with serum iron measurement, with iron saturation being 
calculated from these results.

TIBC is increased in iron deficiency, pregnancy, oral contraceptive use, and acute hepatitis.

TIBC is decreased in anaemia of chronic disease, chronic infections, haemochromatosis or iron 
overload from any cause, cirrhosis, protein deficiency and acute liver disease.

Caution: measurement of TIBC is unreliable in acute iron toxicity and desferrioxamine 
treatment.
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IRON SATURATION
Reference Range

Age Range umol/l
0–2 months 0.35–0.94
2 months–1yr 0.10–0.46
1–3yr 0.10–0.42
3–10yr 0.14–0.45
10 – 18yr 0.15–0.50
Adult 0.15–0.50

Uncertainty of Measurement: 20%

Diagnostic Use and Interpretation
This is a better index of iron availability to tissues than serum iron alone.

Iron saturation is increased in haemochromatosis or iron overload from any cause, and in acute iron 
poisoning.

Iron saturation is decreased in iron deficiency, and in anaemia associated with chronic disorders 
(where there may be functional iron deficiency).

IRON DEFICIENCY
Aetiology of iron deficiency

The treatment of iron deficiency must always be accompanied by a search for the cause. Deficiency 
is so common in women of child-bearing age that it is easy to attribute all deficiencies in women to 
menstrual loss while forgetting this is not possible after the menopause–nor in males of any age. 
Deficiencies fall into three broad groups.

1. Chronic blood loss

 ◦ Female genital tract: Menstrual loss / Pregnancies / Tumours of female genital tract 
with abnormal bleeding.

 ◦ Gastrointestinal loss: Oesophagus, stomach, duodenum – peptic ulcer, NSAIDs, hiatus 
hernia, varices / Large bowel–tumours (iron deficiency is a common presentation), 
ulcerative colitis, haemorrhoids / Small bowel–hookworm, congenital vascular 
malformations, Meckel’s diverticulum.

 ◦ Other: Epistaxis, haematuria, haemoptysis, telangiectasia.

2. Dietary insufficiency

 ◦ Mainly in infants, adolescents and the elderly.

3. Malabsorption

 ◦ Coeliac disease particularly.

Iron deficiency in athletes
Iron deficiency is more common in athletes for three reasons:

• They may be on relatively low iron diets

• They frequently suffer occult gastrointestinal blood loss

• They may suffer much haemoglobinuria with urinary iron loss
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For these reasons many athletes take oral iron supplements when their ferritins are towards the 
lower end of the reference range.

ISLET CELL ANTIBODIES (ICA)
Reference Range

JDF Units umol/l
0 = Negative
5-10 =Borderline
> 10 = Positive

Diagnostic Use and Interpretation
The presence of Islet cell antibodies (ICA) is used to predict the onset of insulin-dependent 
diabetes mellitus in first degree relatives of IDDM patients, and to differentiate the disease from 
non-insulin dependent diabetes mellitus (NIDDM). Other clinical indications for ICA testing include 
predicting the conversion of gestational diabetes to IDDM, predicting IDDM in patients with other 
autoimmune endocrinopathies and monitoring immunosuppressive treatment and the immune 
response following the transplantation of either islet cells or whole pancreas into diabetic patients. 
The absence of ICA may also help in the clinical interpretation of atypical forms of IDDM.

KETONES (SERUM)
Reference Range

 mmol/L
Overnight fast <0.3
72h fast 1 to 8 in normal subjects
Diabetic ketoacidosis 2 to 20

Uncertainty of Measurement: 0.06 mmol/L at a concentration of 0.3 mmol/L

Diagnostic Use and Interpretation
Beta-hydroxybutyrate (BHB) is the principal ketone in plasma. It is used for monitoring the 
treatment of diabetic ketoacidosis, and for detecting ketosis during fasting or hypoglycemia.

Beta-hydroxybutyrate is not detected by the dipstick test for ketones (which detects only 
acetoacetic acid).

KETONES (URINE)

Diagnostic Use and Interpretation
This is a dip-stick test: results are semi-quantitative.

This test measures acetoacetate only (not acetone or beta-hydroxybutyrate). It can be positive in 
pregnancy with minimal fasting, in prolonged fasting and prolonged exercise. It can be positive in 
diabetic and alcoholic ketoacidosis. As it only measures urine acetoacetate, it is possible to observe 
a paradoxical rise during the recovery phase of ketoacidosis.

Serum or plasma beta-hydroxybutyrate is the test of choice in diagnosis and monitoring of 
ketoacidosis.
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LACTOSE TOLERANCE TEST (LTT)
The American Gastroenterology Association and the British Society of Gastroenterology currently 
do not advocate the use of this test. There is strong evidence for discarding the lactose tolerance 
test and replace it with combination of H2/methane breath test, lactase deficiency gene testing or 
trial of rigorous lactose free diet.

This test may not be available from your local laboratory. If you want to investigate for lactose (or 
sucrose) malabsorption, assessing disaccharidase activity from small intestinal mucosal biopsies or 
hydrogen/methane breath test yield better diagnostic information than oral lactose tolerance test.

LIPID DISORDERS
See also Cholesterol

When classifying a lipid disorder for the purposes of treatment, two questions need to be asked:

• Is it a primary lipid disorder or secondary to some other metabolic abnormality?

• Which lipid fractions are elevated

 ◦ Cholesterol only

 ◦ Cholesterol and triglyceride

 ◦ Triglyceride only

Secondary disorders

These are easily identified and when treated may entirely correct the lipid abnormalities. The 
common causes/contributors include :

• Obesity

• Alcohol

• Diabetes

• Hypothyroidism

• Nephrotic syndrome

• Liver disease

• Drugs: oestrogen, oral contraceptives, beta blockers, corticosteroids, thiazides, isotretinoin, 
antivirals, valporate

Primary disorders

If no secondary causes are identified the disorder is presumed to be primary. There is a range of 
familial disorders which are presumptively identified by the family history or by physical signs such 
as xanthomata, corneal arcus.

The commonest familial disorders are familial hypercholesterolaemia and familial combined 
hyperlipidaemia. There are many others.

However, the commonest primary dyslipidaemia by a wide margin is polygenic 
hypercholesterolaemia. It is identified mainly by exclusion–no significant family history, no abnormal 
physical signs. Presumed to result from a combination of genetic and environmental factors, it 
provides a convenient diagnostic refuge.

Which lipid fractions are elevated?

Defining the abnormal fractions is important in both diagnosis and treatment. The feature of familial 
hypercholesterolaemia (FH) is very high serum cholesterol and in most cases the presence of 
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a clear history of dyslipidaemia and/or early cardiovascular disease is close relatives. An LDL 
over 5 mmol/L without other clear secondary cause (e.g. hypothyroidism, nephrotic syndrome, 
steroid treatment) is highly suggestive. However, not all patients have such elevation, and other 
parameters such as the presence of thickened tendons and/or early arcus senilis (before age 45) 
are also useful pointers. Xanthelasma (yellow deposits above the eyes) are not specific for FH, and 
can be seen in the more common polygenic (multifactorial) form of hypercholesterolaemia.

High serum triglyceride levels are not a key feature of familial hypercholesterolaemia, although may 
also be present due to the additional influence of other factors (e.g. diabetes, alcohol intake).

Patients in whom a diagnosis of FH is clearly suspected should have genetic confirmation, although 
currently no more than about 70% of patients will have a functional mutation identified and its 
absence does not necessarily exclude the disorder.

Cholesterol is typically high (>95th percentile for age) in affected children.

The lipid elevation of familial combined hyperlipidaemia may be cholesterol only (1/3), triglyceride 
only (1/3), or both (1/3). Children usually have normal cholesterol for age. The genetic defect(s) in 
this condition are less well defined, although a family history of dyslipidaemia and/or early CVD is 
also a key to the diagnosis.

Causes of secondary dyslipidaemias do not reliably produce a constant picture. For example, 
though hypothyroidism typically causes elevation of cholesterol only, it can at times raise the 
triglyceride also.

Treatment

Dietary modification is common to the treatment of all dyslipidaemias.

Drug treatment, if required, will depend on whether the abnormality is cholesterol only (statins being 
the agents of choice), triglyceride only (fibrates usually first choice) or both.

LIPOPROTEINS
In serum, lipids are carried as lipoprotein particles which are grouped in four fractions:

Lipoprotein fraction Cholesterol Triglyceride
Chylomicrons

LDL

VLDL/IDL

HDL

small

++++

++

++

++++

small

++++

small

Diagnosis of the hyperlipoproteinaemias requires a fasting specimen to eliminate the contribution of 
dietary triglyceride in both chylomicrons and the VLDL fraction.

Hyperlipoproteinaemias can be familial or secondary or commonly, a mixture of both. Occasionally 
the diagnosis is obvious–e.g. the clear-cut familial hypercholesterolaemias causing severe 
coronary artery disease in early adult life–but most of the common hypercholesterolaemias and 
hypertriglyceridaemias are part of a large amorphous population, deeply affected by diet and 
lifestyle and mixed inextricably with the “normal” population, whoever they are.

Lipoprotein (a)
Reference Range 0 – 120 nmol/L.

Uncertainty of Measurement: 10%

Diagnostic Use and Interpretation
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Lipoprotein (a) is an atherogenic lipoprotein and is a modest independent risk factor for premature 
coronary artery disease. It is thought to have pro-thrombotic effects.

Lp(a) levels are mainly genetically determined and are not responsive to diet or to lipid-lowering 
drugs.

Lp(a) is pronounced “lipoprotein little A”.

Lp(a) is NOT the same as apolipoprotein A1 which is the protein associated with HDL (high-density 
lipoprotein).

Routine measurement of lipoprotein (a) is not indicated as part of a cardiovascular risk 
assessment in primary care.

There are no clinical trials that have adequately tested the hypothesis that Lp(a) reduction reduces 
the incidence of first or recurrent cardiovascular events. Lp(a) levels are also difficult to alter. 
Therefore, widespread screening for elevated Lp(a) is not indicated. A high level would usually 
prompt a more aggressive approach to other risk factors, rather than treating the level itself. If the 
clinical approach is otherwise clear based on other risk factors, then measuring Lp(a) has little 
additional value.

LISTERIA MONOCYTOGENS
Rectal swabs, faeces or urogenital swabs are inappropriate specimens for the diagnosis of invasive 
Listeria infection.

Blood cultures should be taken if listeriosis is suspected.

Listeria, an aerobic gram-positive bacillus, is widely distributed in soil, water and many animals. 
It is occasionally found in the human gastrointestinal tract. Spread to humans is mainly via 
contaminated food. Food borne outbreaks due to contaminated coleslaw, milk, soft cheese and 
mussels have been reported. Although most infections are mild and harmless, septicaemic infection 
in pregnant women, presenting as a flu-like illness, may lead to serious foetal infection leading to 
stillbirth or neonatal meningitis. Immunocompromised persons and the elderly are also at risk of 
invasive disease.

Treatment is penicillin (or amoxycillin) with or without gentamicin. Erythromycin or cotrimoxazole 
are less desirable alternatives. Treatment should be for at least 14 days. L. moncytogenes is 
resistant to all cephalosporins.

LIVER ENZYMES (LIVER FUNCTION TESTS)
See AST, ALT and GGT

Interpretation of liver function tests (LFT) are not always easy. Patterns of test results across 
several parameters are usually more useful than single parameters. Also, levels of LFT results are 
not always a good indication of disease severity. Some LFT may be normal in advance liver failure, 
but results may be markedly increased in acute hepatitis, from which most patients will recover well.

As with all tests, they must be considered carefully in the context of clinical findings, previous LFT 
and other test results.

General

ALP and GGT are the cholestatic enzymes so are particularly elevated in:

• Biliary obstruction by gall-stone or carcinoma of head of pancreas

• Secondary or primary carcinoma of the liver
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• Drugs causing cholestasis

AST and ALT are the hepatocellular enzymes and are particularly elevated in viral hepatitis and 
other toxic liver insults such as drugs or poisons.

Nonspecific elevations of liver enzymes

Typical presentations of a disease are easily diagnosed but a common problem is finding 
unexpected elevations of one or more liver enzymes. For any single aetiology, the enzyme patterns 
may vary from what is usually described as typical. With alcohol, for example, GGT is said to be 
affected particularly, but not infrequently one of the others is raised on its own, or any two of them, 
or all.

Here is a checklist, not exhaustive, of aetiologies to be considered.

1.  Acute viral hepatitis

 ◦ Hepatitis A

 ◦ Hepatitis B

 ◦ Hepatitis C

 ◦ Infectious mononucleosis

 ◦ CMV and other viruses causing an acute viral syndrome

2.  Chronic viral hepatitis

 ◦ Hepatitis B

 ◦ Hepatitis C

 ◦ HIV

3.  Other infections

 ◦ Dengue fever

 ◦ Malaria

 ◦ Leptospirosis

 ◦ Typhoid

 ◦ TB

 ◦ Brucellosis

4.  Drugs–the list includes:

 ◦ Analgesics 

 - Salicylates

 - Paracetamol

 - Propoxyphene

 ◦ Antibiotics 

 - Erthromycin estolate

 - Tetracyclines

 - Flucloxacillin

 - Amoxycillin ± Clavulanate

 - Sulphonamides
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 ◦ Anticonvulsants 

 - Phenytoin

 - Carbamaxepine

 - Sodium valproate

 - Phenobarbitone

 ◦ Anti-Tb drugs 

 - Rifampicin

 - Isoniazid

 - Para-aminosalicylic acid (PAS)

 ◦ Hormones 

 - Oestrogens

 - Oral contraceptives

 - Androgens

 ◦ Other 

 - Phenothiazines

 - Halothane

 - Cytotoxic drugs

 - Allopurinol

 - Methyldopa

 - Cholorpropamide

 - Some herbal remedies

5.  Alcohol:  
Effects range from minor elevation of one (classically GGT) enzyme, through massive 
elevations in acute alcoholic hepatitis down to minor or no elevations in end-stage cirrhosis.

6.  Obesity : 
Elevates ALT particularly and other enzymes as fatty liver develops.

7.  Diabetes: 
Enzyme elevations are common in association with poor glycaemic control, obesity, 
hypertriglyceridaemia and fatty liver.

8.  Gallstones: 
Causing obstruction and cholangitis.

9.  Malignancy:

 ◦ Metastases from a distant primary

 ◦ Carcinoma head of pancreas causing obstruction

 ◦ Primary hepatic malignancy

10. Autoimmune liver disease:

 ◦ Autoimmune hepatitis (formerly chronic active hepatitis)

 ◦ Primary biliary cirrhosis
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 ◦ Sclerosing cholangitis

11. Other chronic inflammatory disease:

 ◦ SLE

 ◦ Rheumatoid arthritis – raised ALP

 ◦ Ulcerative colitis

 ◦ Crohn’s disease

12. Haemochromatosis

13. Heart failure: 
With hepatic congestion

14. Muscle disease: 
AST and ALT rise when CK is substantially elevated

15. Other inherited diseases–Wilson’s disease, a1 antitrypsin deficiency

16. Industrial or other toxins

17. Isolated non-hepatic elevations of ALP: 
See Alkaline phosphate

18. Macro-molecular enzyme variants: 
The enzyme molecule is too large to leave the circulation via the glomerulus with the result 
that an enzyme level is permanently elevated in the absence of any disease process.

19. Idiopathic benign elevations: 
When no other explanation can be found.

20. Coeliac disease

21. Thyroid disease

22. Granulomatous / infiltrative diseases

23. Herbal preparations and supplements

24. Congestion / ischaemia

Summary
It is a matter of clinical judgement how many tests should be done as investigations for these 
conditions.

• If the patient has a symptomatic illness an answer needs to be found

• Ultrasound is mandatory where obstructive or malignant disease is a possibility

• Serial tests over weeks, months or years will define the time-course of the underlying 
process.

Is it:

• Progressive (e.g. malignancy)?

• Constant or oscillating about a mean (e.g. alcohol, chronic hepatitis)?

• Returning to normal (e.g. resolving hepatitis or a drug effect when the drug is stopped)?

Even after all this there may be no answer. Repeat tests at least yearly, or earlier if the clinical 
picture changes.
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Useful Websites/Readings:
Liver Function Testing in Primary Healthcare: http://www.bpac.org.nz/resources/campaign/lft/bpac_
lfts_poem_pf.pdf

MAGNESIUM
Reference Range

 mmol/L
Child and Adult 0.70 – 1.00

Uncertainty of Measurement: 8%

Diagnostic Use and Interpretation
Hypomagnesemia may be due to:

• Diarrhoea (excessive loss of fluid and electrolytes)

• Medication: diuretics, aminoglycosides, digoxin, cytotoxics, laxative abuse

• Alcoholism

• Proton pump inhibitor therapy in susceptible patients

• Renal tubular disorders

• Inadequate parental nutrition, low levels in die and water, malabsorption

• Endocrine: hyperthyroidism, hyperparathyroidism, diabetic ketoacidosis, SIADH

• Redistribution of Mg into cells, e.g. alkalosis, acidosis, severe illness

• Genetic causes e.g. Bartter’s syndrome

• High fat diet (mechanism unclear)

Hypokalaemia is a frequent finding in patients with hypomagnesaemia; magnesium deficiency 
causes an inability of the kidney to conserve potassium.

Hypocalcaemia may be secondary to magnesium deficiency, which impairs both the release and 
action of PTH.

Hypermagnesemia: may occur with

• Magnesium supplementation in patients with renal failure

• As therapy in eclampsia

• Renal insufficiency

• Dehydration

• Addison’s disease

• Haemolysis

• Hypothyroidism

Severe magnesium deficiency affects neuromuscular function and the cardiac conduction 
system. Clinically this can be manifested as weakness, tetany, convulsions, cardiac arrest. 
Epidemiologically, magnesium deficiency in water supplies has been linked to cardiac dysrhythmias 
and myocardial infarction. Low Mg can predispose to low K and Ca levels in blood, especially if the 
serum Mg is below 0.5 mmol/L. Some of the clinical symptoms (such as neuromuscular excitability) 
probably are largely due to low serum Ca.

http://www.bpac.org.nz/resources/campaign/lft/bpac_lfts_poem_pf.pdf
http://www.bpac.org.nz/resources/campaign/lft/bpac_lfts_poem_pf.pdf
http://www.bpac.org.nz/resources/campaign/lft/bpac_lfts_poem_pf.pdf
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MALABSORPTION
see Faecal Fat / Steatocrit

MERCURY (URINE)
Reference Range  
Casual (spot) urine 0 – 100 nmol/l

0 – 5 nmol/mmol creatinine
24 hour urine 0 -100 nmol/l

0 – 5 nmol/mmol creatinine
0 – 50 nmol/day

Conversion:
1 ug = 5 nmol
1 nmol = 0.2 ug
ug/g creatinine x 0.565 = nmol/mmol creatinine

Workers using mercury compounds should be removed from exposure if the urinary level is greater 
than 250 nmol/L.

Uncertainty of Measurement: 24%

Diagnostic Use and Interpretation
The reference intervals given above are not applicable if a chelating agent such as DMSA has been 
administered–this is considered a ‘Provoked’ test.

Caution: “Provoked” urine metal testing has been used to mislead and defraud patients.

MERCURY (BLOOD)

Reference Range
Blood mercury levels <50nmol/L are seen in people who do not have a high fish intake.

Levels up to 100nmol/L are not uncommon in people who eat fish frequently, especially large 
predatory types of fish e.g. shark and swordfish.

Toxic effects (neurological damage) may occur at levels >500 nmol/L.

The clinical significance of mercury levels between 100 and 500 nmol/L is uncertain. A spectrum of 
increasing risk probably applies in this range.

Conversion:

ppb x 5 = nmol/L 
ug/L x 5 = nmol/L

Uncertainty of Measurement: 18%

Diagnostic Use and Interpretation
Mercury exists in inorganic and organic forms. Both forms are hazardous to heath at high levels. 
Blood and urine mercury tests measure the total mercury level (both forms).

Blood mercury is the recommended test to diagnose mercury poisoning.

Organic mercury is usually the major fraction of blood mercury. Fish intake is the strongest 
determinant of blood mercury levels, in people not occupationally exposed to mercury.
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Mercury levels are highest in large predatory fish at the top of the food chain (e.g. tuna, swordfish, 
shark).

Dental amalgam makes a minor contribution to body mercury levels. Claims that amalgam fillings 
cause mercury toxicity are not supported by good evidence. The New Zealand Dental Association 
(NZDA) affirms the safety of dental amalgam as a restorative material. Patients are assured that the 
current extensive scientific evidence shows amalgam fillings, whether old or new, do not constitute 
a threat to their health.

Numerous scientific studies have demonstrated that there is no evidence of any association 
linking amalgam fillings with chronic degenerative diseases, kidney disease, autoimmune disease, 
cognitive function, adverse pregnancy outcomes, or any non-specific symptoms.

Also, the studies have failed to demonstrate that removal of amalgam fillings will improve patients’ 
health or result in the remission of any symptoms of illnesses1

Toxic effects of mercury: Irreversible neurological damage (central and peripheral nervous 
system) is the most important, but other organs are also affected e.g. renal tubular damage. Toxic 
effects have been clearly demonstrated at blood mercury levels >1000 nmol/L, and levels >500 
nmol/L should be regarded as indicating high risk.

The clinical effects of levels between 100 and 500 nmol/L are uncertain. Obvious toxicity in adults 
has not been reported at these levels. However the foetal brain is more sensitive to mercury, and 
subtle effects on cognitive and fine motor performance in children have shown correlations with 
cord blood mercury levels in this range in some studies.

Non-specific symptoms such as memory loss, cognitive decline, or chronic fatigue syndrome are 
not a sufficient indication for measuring blood or urine mercury. There is no evidence that mercury 
has any causal relationship to autism spectrum disorder.

The half-life in blood is 42 days for inorganic mercury and 45-70 days for organic mercury.

1. New Zealand Dental Association (NZDA): Position Statement on Dental Amalgam: August 2009 
(no change to statement in 2012 review).

METABOLIC BONE DISEASES
See also Osteomalacia/Osteoporosis

Laboratory tests in the common metabolic bone diseases are:

 Condition S. calcium S. phosphate S. ALP

Osteoporosis

Osteomalacia

Paget’s disease

Renal osteodystrophy

1º hyperparathyroidism

Tumour metastases

N

↓ or N

N

↓ or N

↑

N or ↑

N

↓

N

↑

N or ↓

↓ N or ↑

N

↑

↑↑↑

↑

N or ↑

↑

Because multiple myeloma can cause generalised osteoporosis as well as discrete lytic lesions, 
protein EPP should be performed.

Bone turnover markers, such as serum P1NP, give a measure of disease activity.



109

METABOLIC SYNDROME (SYNDROME X)
The clinical value of defining the metabolic syndrome in patients is now questioned and it is no 
longer included in the NZGG Cardiovascular 2012 guidelines.

For more discussion on metabolic syndrome consult www.bpac.org.nz

NEONATAL SCREENING
Samples should be collected as soon after 48h as practical.

Babies <1500g birthweight should have a further sample at 2 weeks of age.

Babies <1000g birthweight should have a third sample at 4 weeks of age.

Neonatal unit babies should have samples on the blue “Guthrie” cards.

Samples must be dry before being placed into plastic specimen bags.

Venous samples can be used by dripping onto the card from the syringe or a dropper.

Reference Range

The reference interval will be provided with the result.

Paper reports are not issued for normal test results but these are available via lab results software.

LMCs receive a monthly list of babies tested in the last month.

Samples sent with a laboratory request form including the reason for the special test will have 
results reported.

Abnormal results will be telephoned.

It is important to note that normal screening tests do not completely exclude the screened 
disorders.

Diagnostic Use and Interpretation
Newborn babies are tested for the following conditions–PKU, MSUD, galactosemia, cystic fibrosis, 
biotinidase deficiency, congenital hypothyroidism, congenital adrenal hyperplasia, fatty acid 
oxidation disorders and amino acid breakdown disorders.

Condition Test Incidence
Cystic fibrosis
Hypothyroidism
Phenylketonuria
Organic acidaemias
Fatty acid oxidation disorders
Congenital adrenal hyperplasia
Galactosaemia
Biotinidase deficiency
Urea cycle defects

Trypsin
TSH
Phenylalanine
Tandem mass spec.
Tandem mass spec.
17-OH progesterone
Galactose
Biotinidase
Tandem mass spec.

1:3,000
1:4,500
1:15,000
1:6,000
1:6,000
1:20,000
1:50,000
1:60,000
1:200,000

A full list of conditions is available from the National Screening Unit website.

Families may have the card returned if they wish.

http://www.bpac.org.nz
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OSMOLALITY (SERUM)
Reference Range

 mOsmol/kg
Neonate 270 – 290
Adult 280 – 300

Uncertainty of Measurement: 4 mOsmol/Kg

Diagnostic Use and Interpretation
Serum osmolality is a surrogate measure of water load and hydration status, and can be measured 
directly to confirm a dilute serum, e.g. when investigating hyponatraemia.

The normal physiological response to hyponatraemia is the secretion of a dilute urine with 
osmolality <100. A higher osmolality in the context of a low serum osmolality suggests SIADH. See 
Urine Osmolality below.

Calculated osmolality
When sodium, urea and glucose results are available, these can be used to calculate an estimated 
osmolality.

This can be a useful pointer to the presence of ethanol, mannitol or other solutes in the plasma.

The following formula is used in the laboratory computer calculation (ref: Weisberg, Clin Chem 
(1975) 21/8 1182):

(1.87 x Na) + Urea + Glucose + 8.55

Normal range: 275 – 290

An alternative formula is: (Na x 2) + Urea + Glucose.

• Osmolar Gap: The osmolar gap is the difference between the measured and calculated 
serum osmolalities. The normal range for the osmolar gap is 0–15. An increased osmolar 
gap may be due to the presence of mannitol, ethanol, methanol, ethylene glycol, or other 
substance.

• The calculated osmolarity will differ from the measured osmolality in specimens with high lipid 
(lipemic) or protein (e.g. myeloma) concentrations.

This is due to pseudohyponatraemia, an apparent low measured sodium concentration (see 
corrected sodium). Measured osmolality is not affected by an increased lipid or protein.

OSMOLALITY (URINE)
Reference Range 50 – 1200 mOsmo/kg

Uncertainty of Measurement: 4%

For proper interpretation of urine osmolality a serum osmolality should be measured concurrently to 
confirm the hydration/water status of the patient.

Urine osmolality, which is under the control of pituitary ADH, varies over a wide range to ensure that 
alterations in fluid intake have little effect on the tightly controlled serum osmolality. Urine osmolality 
is typically highest on rising in the morning because of the absence of fluid intake during sleep. 
An osmolality >600 (especially >800) indicates normal urine concentrating ability and effectively 
excludes diabetes insipidus as a cause of polyuria.
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OSTEOPOROSIS / OSTEOMALACIA
See also Vitamin D deficiency.

Our bones are complex living tissue comprised of a thick outer shell (known as the cortex) and a 
strong inner honeycomb mesh of tiny cross-members (known as the trabeculae). This structure 
enables our bones to be strong, lightweight and somewhat flexible. These properties are important 
because they allow our skeletons to support us while being able to cope with the stresses and 
strains that we impose upon them in the course of day-to-day life.

During the first two decades of life our skeleton grows, reaching what is termed Peak Bone Mass 
– the point when our bones are at their most dense – in our early 20s. In the middle period of life, 
a continual process of repair is ongoing which ensures that old worn-out bone is replaced by fresh 
new bone.

In later life – or when specific medical conditions occur in people in their middle years – the balance 
between old bone being broken down (known as resorption) and new bone being made (known as 
formation) can be lost. When there is more resorption than formation, the total amount of bone in 
the skeleton begins to decline and bones become more fragile.

This is particularly common for women who have experienced the menopause, because oestrogen 
plays an important role in maintaining the balancing act of this process known as bone remodelling. 
For significant numbers of men it should be noted that, after 70 years of age, loss of bone density is 
also an issue.

Other predisposing causes include prolonged hypogonadism, Cushing’s syndrome, myeloma, 
hyperthyroidism, and hyperparathyroidism, high alcohol intake and smoking, and some drugs, 
especially prolonged steroid exposure.

When a person’s bone density drops below a specific level a diagnosis of osteoporosis will be 
made.

OSTEOMALACIA
Osteomalacia is the softening of the bones caused by defective bone mineralization secondary 
to inadequate levels of available phosphate and calcium, or because of overactive resorption of 
calcium from the bone which can be caused by hyperparathyroidism (which causes hypercalcemia).

Osteomalacia in children is known as rickets, and because of this, use of the term “osteomalacia” 
is often restricted to the milder, adult form of the disease. Signs and symptoms can include diffuse 
body pains, muscle weakness, and fragility of the bones.

The most common cause of osteomalacia is a deficiency of vitamin D, which is normally derived 
from sunlight exposure and, to a lesser extent, from the diet. The most specific screening test for 
vitamin D deficiency in otherwise healthy individuals is a serum 25(OH)D level. Less common 
causes of osteomalacia can include hereditary deficiencies of vitamin D or phosphate (which would 
typically be identified in childhood) or malignancy.

Measures to prevent and treat osteomalacia usually revolve around intake of vitamin D and 
calcium supplements. Vitamin D should always be administered in conjunction with calcium 
supplementation since most of the consequences of vitamin D deficiency are a result of impaired 
mineral ion homeostasis.

Nowadays a risk of bone fracture is commonly performed using a formula that incorporates a range 
of factors including measured bone density (BMD), age, ethnicity, history of past fractures etc, visit 
www.shef.ac.uk/FRAX/

https://en.wikipedia.org/wiki/Bone
https://en.wikipedia.org/wiki/Bone
https://en.wikipedia.org/wiki/Bone_mineralization
https://en.wikipedia.org/wiki/Bone_mineralization
https://en.wikipedia.org/wiki/Phosphate
https://en.wikipedia.org/wiki/Phosphate
https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Bone_resorption
https://en.wikipedia.org/wiki/Bone_resorption
https://en.wikipedia.org/wiki/Hyperparathyroidism
https://en.wikipedia.org/wiki/Hyperparathyroidism
https://en.wikipedia.org/wiki/Hypercalcemia
https://en.wikipedia.org/wiki/Hypercalcemia
https://en.wikipedia.org/wiki/Rickets
https://en.wikipedia.org/wiki/Rickets
https://en.wikipedia.org/wiki/Vitamin_D
https://en.wikipedia.org/wiki/Vitamin_D
https://en.wikipedia.org/wiki/Calcium
https://en.wikipedia.org/wiki/Calcium
http://www.shef.ac.uk/FRAX/
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Prevention/Treatment
To reach optimal peak bone mass and continue building and maintaining bone tissue as you get 
older, there are several factors you should consider.

Calcium
Calcium is an important component of bone. Therefore, it is important that we eat sufficient calcium 
to maintain our skeletons, but there is no evidence that taking more than this is helpful. There is 
controversy regarding what is an adequate intake, recent evidence suggesting that as little as 500 
mg/day (2 servings of dairy products) is sufficient in adults, though some experts still recommend 
1000 mg/day, or more. Many older people find it difficult to take 1000 mg/day in their diets, so use 
supplements. However, there are now several safety concerns related to calcium supplements, and 
the consensus is that calcium from the diet is to be preferred. People ingesting at least 2 servings 
of dairy products daily are likely to be receiving enough calcium.

Vitamin D
Vitamin D is a substance made in the skin as a result of sunlight exposure. It facilitates absorption 
of calcium from the diet. When vitamin D levels are very low, mineralisation of bone is impaired. 
Individuals who never go outside (e.g. frail elderly), those who are veiled, and those who have dark 
skin are at risk of vitamin D deficiency, so might benefit from a vitamin D supplement. The use of 
supplements by those who are not deficient does not improve bone health.

Physical Activity
Being physically active keeps you healthy and is vital in keeping your muscles and bones strong.

Exercise helps maintain bone density and strengthens muscles in your legs, which helps you 
maintain your balance and prevents falls. The most effective exercise to maintain bone density is 
‘weight-bearing’ exercise, when your muscles move against gravity; for example, when you are on 
your feet.

Your bones become stronger when they bear weight during exercise and when some amount 
of ‘impact’ or extra strain is placed on those bones. If the impact level is too low, bones will not 
become stronger and may still lose mass. Too much ‘strain’ could result in injury.

Good examples of weight bearing exercise are:

• Jogging

• Walking

• Tennis

Swimming and cycling are both great forms of exercise and good for muscle strength, however they 
are not considered weight-bearing.

Prescription medicines
If a prescription medicine is considered appropriate, then there are a number of options available in 
New Zealand that can be used to preserve or even increase bone mass.

The most commonly prescribed drugs to treat osteoporosis are the bisphosphonates. In 
New Zealand, four bisphosphonate drugs are licensed: alendronate, etidronate, risedronate and 
zoledronate. The first three are taken as tablets and zoledronate is given as an infusion which may 
be repeated after 12 months or longer. Other available treatments include menopausal hormone 
therapy, raloxifene and teriparatide.

Source: With kind permission from Osteoporosis NZ. www.osteoporosis.org.nz

http://www.osteoporosis.org.nz
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OXALATE (URINE)
Adults: 24 h urine collection

Children: Random urine samples may be used.

Reference Range

24h urine collection mmol/24 hours
Male adults 0.08 – 0.49
Female adults 0.04 – 0.32
Children (7-14) 0.14 – 0.42

Age Random urine oxalate/
creatinine (umol/mmol)

0-6 months < 280
7-12 months < 230
1yr < 180
2yr < 140
3yr < 125
4yr < 110
5yr < 100
6yr < 92
7-11yr < 80
12-14yr < 75

To calculate the ratio: (urine oxalate (mmol/L) x 1000) / urine creatinine (mmol/L)

Uncertainty of Measurement: 13%

Diagnostic Use and Interpretation
Hyperoxaluria from any cause can lead to renal stone formation and/or tubulointerstitial 
nephropathy.

Causes of hyperoxaluria
Enteric hyperoxaluria: Over absorption of dietary oxalate is a consequence of fat malabsorption, 
due to chronic disease of the pancreas, biliary tract or small intestine, jejuno-ileal bypass, ileal 
resection, or bacterial overgrowth syndromes. With fat malabsorption, calcium in the bowel lumen is 
bound by fatty acids instead of oxalate, which is left free for absorption in the colon.

Treatment may include a low fat diet, pancreatic enzymes if deficient, and calcium supplements 
with meals.

See DNZ Renal Section: Nephrolithiasis (Kidney stones)

Hereditary (primary) hyperoxaluria is a rare cause of severe hyperoxaluria (>1 mmol/24h; 
oxalate/creatinine ratio 250–2000). Patients usually present with recurrent calcium oxalate stones 
and renal failure during childhood.

Ethylene glycol is metabolised to oxalate; very high levels may be found in association with 
ethylene glycol poisoning.
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PHOSPHATE
Reference Range

Age (years) mmol/l
0–1 1.00–2.50
1–7 1.00–2.00
7–12 1.00–1.85
12–16 0.90–1.80
> 16 (adult) 0.70–1.50  

Conversion factors:
Phosphorus (mg/100 mL) x 0.323 = phosphate (mmol/L)

Phosphate (mmol/L) x 3.096 = phosphorus (mg/100 mL)

Uncertainty of Measurement: 6%

There is a diurnal variation (up to 50%) in non-fasting patients, with highest levels in the late 
morning and lowest in the evening.

Diagnostic Use and Interpretation
Phosphate, also called inorganic phosphorus, is used diagnostically in two main situations:

• Hypercalcaemia–levels are reduced or low normal in primary hyperparathyroidism and 
vitamin D deficiency, but are usually increased or normal in other hypercalcaemias.

• Renal failure–phosphate is elevated.

P1NP (PROCOLLAGEN-1 N-TERMINAL PEPTIDE)
 Females Age (y) Reference Interval

<1 430–3000
 1 to 10 280–830
 10 to <14 140–1200
 14 to <18 40–460
 18 to <25 20–110

25 to <35 20–85

 35+ (premenopausal) 15–60
 35+ (postmenopausal) 20–115
Males <1 430–3000
 1 to <12 240–820
 12 to <17 220–1600
 17 to <18 

18 to <20
80–480 
60-220

 21 to <25 35–140
 25+ 20–85

Diagnostic Use and Interpretation
• P1NP (procollagen-1 N-terminal peptide) is a peptide formed during type 1 collagen 

synthesis, and its plasma concentration is an index of the rate of bone turnover.
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• Plasma P1NP is increased in states of high bone turnover such as normal growth, healing 
fractures, Paget’s disease, osteoporosis, hyperparathyroidism, and hyperthyroidism.

• It can be used to monitor therapy in Paget’s disease and osteoporosis.

• Its use as a predictor of future bone loss in osteoporosis is not yet well established.

• The assay measures total P1NP (intact P1NP plus a smaller peptide), which is partially 
cleared by the kidney; hence P1NP levels increase in renal failure.

POTASSIUM (K+), SERUM
Reference Range

 mmol/l
Neonate 4.5 – 6.0

Adult 3.5 – 5.2

Haemolysis, prolonged standing of specimen, and squeezing of heel or finger during micro-
collection may give significantly elevated levels.

Uncertainty of Measurement: 5%

Diagnostic Use and Interpretation
Increased plasma potassium is seen in:

• Renal failure

• Potassium supplementation

• Addison’s disease

• Acidosis

• Tumour Lysis Syndrome

• Exercise: can cause elevations of up to 1.0–1.5 mmol, falling over 6–8 hours

• Time of day: levels are slightly higher in early morning and fall after meals

• Dietary salt substitutes which use potassium, rather than sodium chloride

• Drugs: are a common cause of hyperkalaemia, particularly in the elderly

• Diuretics: amiloride, triamterene, spironolactone

• Potassium supplements

• NSAIDs

• ACE inhibitors

• Beta blockers

• Digoxin in toxic doses

• Lithium

• Cytotoxics

• Antibiotics: trimethoprim, cephaloridine, methicillin,

• some penicillins, tetracyclines, isoniazid

• Heparin

What levels of hyperkalaemia are dangerous?



116

Levels between 5.0 and 6.0 will seldom be a danger. Between 6.0 and 7.0 risk is increasing, 
particularly when the hyperkalaemia is of acute onset, as when starting one of the drugs listed 
above. Patients on dialysis become acclimatised to their hyperkalaemia and can usually tolerate 
levels up to 7.0 or even 7.5.

Decreased plasma potassium is seen in:

• Diuretics

• Alkalosis (e.g. due to vomiting)

• Chronic diarrhoea

• Primary or secondary hyperaldosteronism

• Treatment of diabetic ketoacidosis

• Magnesium depletion

Values in the range 3.0–3.4 are common, and may remain unexplained even after investigation. 
Below 3.0, the cause needs to be found.

• Drugs

 ◦ Diuretics: thiazides, loop diuretics

 ◦ Purgatives

 ◦ Antibiotics: some penicillins, gentamicin

 ◦ Steroids

 ◦ Vit B12, folate, iron

 ◦ B2 adrenergic agonists

 ◦ Glucose / insulin infusion

• Liquorice (includes compounds in some herbal teas)

• Aldosterone excess:

 ◦ Conn’s syndrome

 ◦ Renal artery stenosis

• Diarrhoea and vomiting

• Metabolic alkalosis

• Glucocorticoid excess:

 ◦ Cushing’s syndrome

 ◦ Steroid medication

• Oedematous states:

 ◦ Hepatic failure

 ◦ Renal disease

 ◦ Congestive heart failure

 ◦ Magnesium depletion

 ◦ Malignancy (some leukaemias)

• Anorexia nervosa / bulimia

• Magnesium depletion
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• Malignancy (some leukaemias)

Artefactually increased potassium
Intracellular K+ concentration is much higher than extracellular; a delay of more than 2 hours before 
separating the plasma can result in significant falsely increased K+ due to leakage out of cells. This 
effect is greater at low temperatures. Haemolysis also results in falsely increased K+.

Pseudohyperkalemia
In some patients with leukemia, K+ leaks from white cells rapidly after the sample is taken; this 
effect is increased by clotting. The true K+ can be obtained by taking a heparinised blood sample 
and immediately analysing it on a blood-gas machine.

POTASSIUM, URINE
Reference Range

The output of potassium depends on the intake, physiological state, and drugs.

Uncertainty of Measurement: 7%

Diagnostic Use and Interpretation
• Excessive renal K+ loss occurs with:

• Diuretics

• Alkalosis

• Mineralocorticoid excess

• Some renal tubular disorders

Decreased urine excretion of potassium occurs in:

• K+ depletion due to gastrointestinal loss (e.g. chronic diarrhoea, laxative abuse)

• Mineralocorticoid deficiency

• Severe renal disease

• Drugs inhibiting the renin-aldosterone axis

When there is hypokalaemia, normal renal and adrenal function will reduce output to <30 mmol per 
day after two to three days. A higher value is consistent with adrenocortical excess (e.g. Conn’s 
syndrome), vomiting, diuretic therapy or renal tubular disease (e.g. renal tubular acidosis).

A low urine K+ in a patient with hypokalaemia suggests a non-renal cause.

With hyperkalaemia, normal homeostatic mechanisms should raise output to >130 mmol/day.

PREDICTIVE VALUE
The predictive value of a test gives the probability that it will give the correct answer for a 
population. It combines sensitivity or specificity of the test with prevalence of the condition being 
tested for.
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A test with a positive predictive value of 80% for a population, will give 80% true positives and 20% 
false positives.

A test with a negative predictive value of 97% will give true negatives in 97% and false negatives in 
3%.

PREVALENCE
The prevalence of a disorder is the number per 100,000 of a population who have it at a given time.

The incidence is the number of new cases per year.

PROTEINS, TOTAL, SERUM
Reference Range

Age g/l
0 – 30 days 45 – 75
30 – 60 days 45 – 65
60 – 80 days 50 – 75
6 – 12 months 55 – 80
1 – 70yr 66 – 84
> 70yr 64 – 82

Uncertainty of Measurement: 5%

Diagnostic Use and Interpretation
Causes of an increased total protein:

• Myeloma

• Polyclonal hypergammaglobulinemia (infections, autoimmune diseases, HIV)

• Dehydration

Causes of decreased total protein:

• Protein losing states: nephrotic syndrome, burns, protein-losing enteropathy

• Decreased synthesis (liver disease, malabsorption, starvation, protein malnutrition)

Total protein = albumin + total globulin

Total proteins, consisting of albumin and globulins, is a crude test, but a raised value can be a 
pointer towards raised immunoglobulins; a low value can be due to reduced albumin or globulins or 
both.

Variations in protein concentration can be due to dehydration, diuretics, fluid retention or diurnal 
changes.

On changing from the recumbent to the upright position, fluid is redistributed to tissues from the 
circulation causing an increase of up to 10% in protein concentrations.

Protein-binding in serum. Many serum constituents exist in two forms, a protein-bound form, usually 
to an alpha or beta globulin or albumin; and a free form often a tiny percentage of the total but this 
is the metabolically active form.

Examples of protein-bound constituents are thyroxine, tri-iodothyronine, cortisol, testosterone, 
vitamin B12, iron, copper, calcium – and many drugs.
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PROTEINS, URINE (PROTEINURIA)
Reference Range

24h urine protein: < 0.15 g/24h

Protein / creatinine ratio mg protein / mmol 
creatinine

Adults (non-pregnant) < 23
Pregnancy < 30

Uncertainty of Measurement: 8%

Diagnostic Use and Interpretation
For detection / monitoring of early renal disease, urine albumin / creatinine ratio is a more 
sensitive test.

Nephrotic range proteinuria is defined as protein loss of >3 g/24h (or >400 mg/mmol creatinine).

For assessment of the selectivity of proteinuria, and classification into glomerular and tubular 
proteinuria and detection of light chains (Bence-Jones Protein), see electrophoresis below.

Test methods

These depend on the clinical situation -

• Urine dipstick, as part of routine urinalysis 
This is a semi-quantitative test with proteinurias divided into four categories.

g/L
Trace
Small
Moderate
Large

0.1–0.5
0.5–1.0
1.0–2.5
>2.5

• Total protein concentration on spot urine–this gives a more accurate measurement than a 
dipstick and also detects non-albumin proteins such as free light chains.

• 24 hour protein quantitation–this test is used as follow-up when a dipstick shows 1+ (or more) 
positive, or when monitoring known proteinuria. However, the problems and inconvenience to 
the patient mean that it is not often needed.

Specimen for total protein (timed/casual)

24 hr urine
Under 10 years
Significant proteinuria
Casual urine sample

0.0 – 0.2 g/day
< 100mg/day (<140mg/m2/day)
> 300mg/day
> 0.0 – 0.3 g/L

• Electrophoresis of concentrated urine–used mainly in detection of free light chains (Bence-
Jones protein).

• Protein: creatinine ratio–a screening test for protein excretion, where urine creatinine 
compensates for wide variation in urine concentration.

Significant proteinuria unlikely mg/mmol
 < 2 yrs
> 2 yrs
Pregnant

< 55
<23
<30

A level of 55 mg/mmol is equivalent to about 1g/day total protein excretion.
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• Urine microalbumin–a sensitive test measuring small quantities of albumin in the range 
0.01–0.20 g/L. These levels are below the detection range of conventional urine dipstick 
tests although may be detected with some more sensitive point of care tests. The test is used 
as an early indication of diabetic nephropathy. Microalbumin is most often expressed as a 
concentration normalised to creatinine on a spot urine sample (‘albumin creatinine ratio’), 
although may also be expressed on a 24 hr urine sample or expressed as excretion per 
minute on a timed sample.

Creatinine ratio (mg/
mmol)

Output/day (mg/day) Excretion rate
(ug/min)

Normal
Microalbuminuria
Macroalbuminuria

<2.5 (men)
<3.5 (women)
UNL-25
>25

<30
<30
30 – 300
>300

<20
<20
20 – 200
>200

• Renal proteinuria

Causes include the whole differential diagnosis of renal disease.

Glomerular proteinuria is by far the most common and serious type. The protein is predominantly 
albumin and when daily output >3 g per day, nephrotic syndrome develops, comprising oedema, 
albuminuria and hypoalbuminaemia. Serum lipids become elevated.

In tubular proteinuria, electrophoresis shows a non-selective pattern with bands representing the 
wide range of normal serum proteins normally reabsorbed by the tubules. Causes include drugs, 
inherited disease (e.g. Wilson’s disease), autoimmune disease (e.g. SLE) or chronic infection.

Proteinuria of >1.0 g per day requires renal investigation including consideration of renal biopsy.

• Benign and non-renal proteinuria

40% of our routine urinalyses show a trace or more of protein and most of these are benign.

Causes include:

• Infection

• Fever

• Stress

• Exercise

• Heart failure

• Orthostatic proteinuria, found in up to 5% of adolescents, particularly in young men, 
disappears when the patient is recumbent. Protein is absent from a morning specimen 
collected on first getting up.

• Idiopathic

24 hour protein in these is usually <0.5 g per day. Levels of 0.2 – 0.5 g per day (or even up to 1 
g per day) cannot be described as normal but often remain of unknown aetiology when found as 
isolated abnormalities. Intensive follow-up is usually unrewarding.

Nevertheless, check serum creatinine, urine culture and microscopy and repeat 24 hour urine in 
three to twelve months, unless other signs or symptoms indicate need for earlier follow-up.

REDUCING SUBSTANCES IN FAECES
This test is now rarely used even in infants. In the past it was used in infants with gastroenteritis 
who developed symptoms of secondary lactose intolerance. In young infants with loose frothy 
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acidic (pH 4.6-6.0) stools this test was used rather than Hydrogen Breath Testing as it did not 
require cooperation to collect expired breaths. It could also detect glucose and fructose. Sucrose is 
not a reducing sugar and will not be detected by this test.

RENAL CALCULI (KIDNEY STONE)

Diagnostic Use and Interpretation

The following is a guide for the investigation of patients who have passed a renal stone:
A. Analysis of the Stone:

Send it to the laboratory. The composition of the stone may be helpful in identifying the cause of its 
formation. All stones will be tested for the presence of: calcium, magnesium, oxalate, phosphate, 
urate, ammonia, carbonate and cystine.

Blood and urine tests are not usually necessary for a single stone episode, but should be done for 
recurrent stones.

B.  Blood Tests: 5 mL blood in a heparin tube. Request the following tests:

• Creatinine

• Calcium

• Albumin

• Phosphate

• Chloride

• Urate

C.  24h urine Collected into HCl. Request the following tests:

• Calcium

• Oxalate

• Creatinine

• Sodium

• Citrate

D.  24h urine. Collected into thymol–bottle available from laboratory, store at room temperature.

Alternatively, collect with no preservative and refrigerate during collection and transport.

Request the following tests:

• Urate

• Cystine

• Creatinine

E.  For children

Random urine samples are acceptable, if they are sent to the laboratory without delay. Acidification 
of the sample will be performed by the laboratory. Please state “renal stone” on the form and 
request: calcium, oxalate, creatinine, urate, cystine, citrate and pH.

F. If renal tubular acidosis is suspected, submit

a. venous or arterial blood taken in a heparinised blood gas syringe for:
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• pH

• pCO2

• Bicarbonate

b. random urine for pH

See DNZ Handbook Nephrolithiasis (Kidney stones) section for management.

RENAL TUBULAR ACIDOSIS
Because of tubular defects, the kidney has impaired ability to secrete an acid urine.

The patient may present with renal calculi and show electrolyte disturbances including low 
potassium, low bicarbonate, high chloride.

There are two main types, type 1 (affecting the distal tubule) and type 2 (proximal tubule).

A useful screen test is to measure the pH of a spot urine on first rising. Urine should be in a full 
airtight container and analysed without delay. A pH <5.3 and especially <5.0 suggests normal 
acidification. A morning urine pH >5.8 is suspicious in a meat eater.

ROTAVIRUS

Diagnostic Use and Interpretation

Gastro-enteritis
Rotavirus are the major cause of gastro-enteritis in infants and young children. Nearly all children 
are infected within the first 3 years of life. The rate of infection has a marked seasonal distribution, 
peaking in the cooler months.

Disease in adults occurs occasionally among those parenting infected infants or institutionalised 
populations. Testing for rotavirus in adults is only done in these situations.

Children with immunodeficiency syndromes may develop chronic infection lasting many weeks or 
months. In the immunocompetent, symptoms are present for an average of 5 days.

Mode of transmission
Is faecal-oral. Infected infants shed virus in the faeces at the onset of the disease and for around 4 
to 7 days after.

Asymptomatic virus shedding can occur in all age groups.

SALMONELLA CULTURE
Specimen:  Faeces for diarrhoea 
 Blood culture for suspected typhoid fever

Enterocolitis

Salmonella species make up 15% of the pathogens cultured from faeces, the main reservoir being 
domestic animals (including poultry and eggs) and infected humans, both symptomatic and carriers.

Species causing enterocolitis include S. typhimurium, S. choleraesuis and S. enteritidis. 
Gastroenteritis usually occurs within 6-72 hrs of ingestion and in healthy persons the episode 
usually resolves in 2–3 days. Patients with impaired defences may require antibiotic treatment, 
usually with cotrimoxazole, amoxycillin or ciprofloxacin. The chronic carrier state can be treated 
with ciprofloxacin.
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Salmonellosis is a notifiable disease (this is now done directly from the laboratory).

Typhoid Fever

Only a few cases occur in Auckland each year, S. typhi being the usual cause or occasionally S. 
paratyphi A or B. Most cases in New Zealand are acquired overseas.

SELENIUM
Reference Range

Age umol/L
< 1yr 0.2–1.4
1–5yr 0.4–1.6
5–18yr 0.5–1.6
Adult 0.8–2.0
Conversion of units:
ug/L x 0.0127 = umol/L

Uncertainty of Measurement: 10%

Diagnostic Use and Interpretation
For detecting toxicity due to industrial or environmental exposure and identifying selenium 
deficiency.

Selenium deficiency may occur in patients with malabsorption, on parenteral nutrition or in the 
context of generalised malnutrition.

In New Zealand, people with normal gastrointestinal function are not at risk for selenium deficiency.

There is no evidence that measurement of selenium is of any benefit to patients unless there is a 
predisposing cause for deficiency or toxicity.

A large randomised controlled trial has shown that selenium supplementation does not lower the 
risk of prostate cancer.

SPT–SKIN PRICK TESTS
See IgE

See also DNZ Handbook Adverse Food Reactions

SODIUM (NA+), SERUM
Reference Range

Normal ranges mmol/L
Neonate 134 – 148
Adult 135 – 145

Uncertainty of Measurement: 2%

Values in the range 130–134 are common and sometimes difficult to explain. Below 130, an 
explanation should be sought.

Diagnostic Use and Interpretation
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Increased sodium concentrations may be seen in:

• Diarrhoea

• Vomiting

• Excessive sweating

• Diabetes insipidus

Decreased sodium (Hyponatraemia) concentrations may be seen in:

• SIADH – see below

• Diuretics

• Adrenocortical insufficiency , salt-losing congenital adrenal hyperplasia

• Serious acute illness, stress, nausea (due to temporary non-osmotic release of ADH)

• Cardiac failure (oedematous states)

• Hepatic (cirrhosis with ascites)

• Cirrhosis

• Diarrhoea, ileostomy

• Renal impairment (salt-losing forms or deranged fluid balance)

• Legionnaire’s disease and other chest infections

• Pseudo-hyponatraemia–hyperlipidaemias and paraproteinaemias

• Endocrine diseases–diabetes, hypothyroidism, Addison’s disease, hypopituitarism.

• Excessive water intake (psychogenic polydipsia)

• Diarrhoea, vomiting, excessive sweating

• Post-operative losses, fistulae

• Parenteral fluid replacement with saline <0.9%.

SIADH (SYNDROME OF INAPPROPRIATE ADH)
A common cause of hyponatraemia, including sometimes those where the sodium is very low (<125 
mmol/L)

• Causes of SIADH include:

• Carcinoma, particularly of lung, pancreas, genitourinary tract

• Pulmonary diseases (most forms), but especially acute infections of most types

• CNS disorders (e.g. subdural, subarachnoid haemorrhage, brain tumour)

• Drugs (e.g. tegretol, NSAID’s, antineoplastics)

The cause of the low serum sodium is water retention due to inappropriate secretion of ADH in the 
face of a serum osmolality below 270 mosmol/L.

The correct physiological response in this situation is inhibition of ADH secretion with formation of 
a dilute urine of osmolality <100 mosmol/L but in SIADH, urine osmolality is >100 and urine Na+ 
concentration is typically >20 mmol/L.

Diagnosis is based on exclusion of known causes of hyponatraemia and measurement of 
urine osmolality and Na+ concentration. Reducing water intake will usually slowly correct the 
hyponatraemia, although this method is slow and often unpleasant for the patient. Other treatments 
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such as lithium and demeclocycline (a tetracycline) can also be used. A new class of specific drugs 
antagonising ADH (the ‘vaptans) may also be available.

CORRECTED SODIUM

Sodium Correction for Abnormal Protein or Triglyceride
In patients with hyperproteinaemia or hypertriglyceridaemia, the serum sodium measured by 
laboratory analysers is artefactually decreased due to the “electrolyte exclusion effect”. This is 
known as pseudohyponatremia. Sodium is present only in the water phase of serum; therefore an 
increased fat or protein phase (lower volume of water phase) means that the sodium concentration 
measured per litre of serum will be low.

Conversely, in patients with hypoproteinaemia, serum sodium measured using laboratory analysers 
is falsely increased.

NOTE: This effect does not apply to sodium measured using a blood gas analyser.

Hypertriglyceridaemia (lipemia): The lipoproteins can be removed by high speed centrifugation, 
and the sodium analysis repeated to obtain a true sodium concentration.

Hyperproteinaemia: The plasma sodium can be corrected using the formula:

Corrected sodium = measured sodium + [ (total protein–70) / 10]

Hypoproteinaemia: This can be corrected using the formula:

Corrected sodium = measured sodium–[(70–total protein)/10]

Total protein (g/L) Na (mmol/L) to be added 
or subtracted

30 -4
40 -3
50 -2
70 0
90 +2
110 +4
130 +6

SODIUM, URINE
Reference Range

The output of sodium in the urine depends on the sodium intake, if the patient is in a steady state.

Sodium output  
Less than 100 mmol/d Low sodium intake
100 – 200 mmol/d Average sodium intake
> 200 mmol/d High sodium intake

There is a large diurnal variation in sodium excretion, being much lower at night.

Uncertainty of Measurement: 5%

Diagnostic Use and Interpretation
The urinary sodium concentration may be helpful in determining the cause of hyponatraemia or 
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oliguria.

In a hyponatraemic patient, a low urine sodium (< 20 mmol/L) indicates a strong aldosterone drive, 
suggesting that hypovolaemia or sodium depletion is present.

In an oliguric patient, a low urine sodium (< 20 mmol/L) indicates prerenal uraemia, rather than 
intrinsic acute renal failure.

In a hyponatremic patient, urine sodium concentrations > 40 mmol/L are typically seen in SIADH, 
Addison’s disease, renal tubular damage or diuretic-induced hyponatraemias. However low urinary 
sodium does not exclude these conditions if sodium depletion is present.

SWEAT ELECTROLYTES
Reference Range

Chloride Age up to 6 months (mmol/l) Age 6 months or more (mmol/l)
Normal < 30 < 40
Indeterminate 30–59 40–59
Positive 60+ 60+

Uncertainty of Measurement:

Sodium: 8%

Chloride: 8%

Diagnostic Use and Interpretation
A high sweat chloride and sodium is a feature of cystic fibrosis.

Contact your local laboratory as an appointment will be needed. Results are normally available 
within four working days after collection of the specimen.

• Chloride shows better discrimination between CF and non-CF than sodium.

• Sweat chloride increases with age. Values >60 are occasionally seen in subjects over 10 
years of age.

• However, in doubtful cases, where chloride is >40, the Na/Cl ratio may be helpful: A ratio <1.2 
suggests CF and >1.2 suggests normality.

• A sodium or chloride value above 160 mmol/L suggests contamination or laboratory error.

• A minimum of 75 mg of sweat is essential for a reliable result.

97.5th centiles for sweat chloride and sodium in non-CF subjects

Age Chloride Sodium
5 – 9yr 39.5 59.0
10 – 14yr 49.0 72.8
15 – 19yr 53.3 79.3
20+ yr 59.6 89.3

TRANSFERRIN (TOTAL IRON-BINDING CAPACITY TIBC)
Reference Range
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0–2 months 29–54
2 months–1yr 36–75
1–3yr 38–76
3–10yr 40–78
10–18yr 50–81
Adult 45 – 75
Equivalent transferrin concentration:
TIBC (umol/L) / 22 = transferrin (g/L)

Transferrin (g/L) x 22 = TIBC (umol/L)

Uncertainty of Measurement: 20%

This test is routinely performed on all requests for serum iron, subject to sufficient specimen being 
available. The total iron binding capacity is the sum of the measured unbound iron binding capacity 
(not reported) and the serum iron (which is bound).

Diagnostic Use and Interpretation
Transferrin accounts for over 95% of the iron-binding capacity of plasma. For clinical purposes 
TIBC is equivalent to measuring transferrin.

It is usually performed in conjunction with serum iron measurement, with iron saturation being 
calculated from these results.

TIBC is increased in iron deficiency, pregnancy, oral contraceptive use, and acute hepatitis.

TIBC is decreased in anaemia of chronic disease, chronic infections, haemochromatosis or iron 
overload from any cause, cirrhosis, protein deficiency and acute liver disease.

Caution: measurement of TIBC is unreliable in acute iron toxicity and desferrioxamine treatment.

TRIGLYCERIDES
See Cholesterol section

TROPONIN (T AND I)
Troponin T

Reference Range

Normal: Less than 15 ng/L

Uncertainty of measurement:  3ng/L at the level of 16 ng/L

     14% at levels of 180 ng/L and higher

Diagnostic Use and Interpretation
A raised troponin T level indicates myocardial damage, of which there are many causes. The 
reference range is based on the 99th centile found in a healthy group of subjects.

Myocardial infarction:
An elevated troponin is not specific for myocardial infarction.

Therefore it is crucial to use the test in a way that maximises clinical specificity for myocardial 
infarction. The first principle is that the test should be ordered only in clinical circumstances which 

Age umol/L
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are consistent with acute myocardial ischaemia.

To fulfil the definition for diagnosis of myocardial infarction there must be a change in hsTnT 
demonstrated over time. Infarction cannot be ruled out until a negative troponin is obtained at 9-12 
hours after onset of symptoms.

To avoid over-interpretation of changes which may reflect only normal biological and analytical 
variability, the following criteria are suggested:

• Between 15 and 50 ng/L the change should be at least 50%.

• At levels above 50 ng/L the change should be at least 20%.

Troponin T levels may remain elevated for up to 10 days after MI.

Conditions other than coronary artery disease which can cause elevated troponin:
• Myocarditis, cardiomyopathy, drug toxicity (e.g. chemotherapy).

• Demand ischaemia (myocardial ischaemia not due to coronary artery disease): septic shock, 
hypotension, hypovolaemia, SVT/atrial fibrillation, LV hypertrophy.

• Myocardial strain: cardiac failure, pulmonary embolism, pulmonary hypertension.

• Cardiac trauma, contusion or cardioversion.

• Renal failure: Troponins are frequently persistently elevated in patients with end-stage renal 
disease. Decreased clearance may partly explain this, but other factors (e.g. clinically silent 
myocardial necrosis) have also been proposed. However, elevated troponin is associated with 
a worse prognosis across the whole spectrum of renal failure.

• Skeletal Muscle disorders e.g. polymyositis and Duchenne muscular dystrophy. Skeletal 
muscle troponin is not detected by the Troponin T assay; a raised level indicates myocardial 
involvement.

• Assay interferences: Very rarely, heterophile antibodies or other causes may result in a falsely 
elevated result. If in doubt Troponin I can be tested in another laboratory. CK may be useful to 
confirm myocardial damage.

Falsely low results due to haemolysis:
Haemolysed samples may show results up to 50% lower than the true level.

TTG IGA (COELIAC DISEASE)
See DNZ Handbook Adverse Food Reactions: Coeliac Disease section

Reference Range

TTG IgA
Abnormal Units U/ml Equivocal–Units U/mL Negative–

units:
U/mL

Age Range Either Sex Age Range Either Sex Age Range Either Sex
All ≥8 All 5–7 All < 5

Uncertainty of Measurement: TTG IgA 12%

DGP IgG
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Abnormal Units U/ml Equivocal–Units U/mL Negative–units: U/mL

Age Range Either Sex Age Range Either Sex Age Range Either Sex
All ≥30 All 20–30 All < 20

Uncertainty of Measurement: DGP 12%

Interpretation of results

• >5 IgA TTG and or >20 IgG DGP positive: High likelihood of CD. Tissue diagnosis on a 
gluten containing diet is recommended.

• 3-5 IgA TTG (and IgG DGP negative): Retrospective review suggests the majority of patients 
with results in this range will have Coeliac Disease.

• IgA TTG and/or IgG DGP negative: CD unlikely if patient on a gluten containing diet 
particularly if no GI symptoms or iron deficiency anaemia.

• Selective IgA deficiency: This is defined as a total IgA <0.05g/l. It is thought that a total IgA 
<0.1g/l will make IgA based coeliac serology unreliable.

Diagnostic Use and Interpretation
It is widely accepted that IgA anti tissue transglutaminase antibodies (IgG TTG), IgA Endomysial 
antibodies (IgA EMA) and IgG deamidated gliadin antibodies (IgG DGP) have the best performance 
in terms of specificity for the diagnosis of CD although test kits from different manufacturers vary.

Test kits that have a very high specificity for CD may make it possible to reduce the number of 
upper GI endoscopies performed because of false positive results. For most people IgA TTG is the 
preferred initial test with IgG DGP being useful in some patients particularly those with selective IgA 
deficiency where IgA based tests will be negative.

CD related serology does decrease and become negative on a gluten free diet (GFD). Therefore 
it is not useful to perform in patients already on a GFD. In this situation if making the diagnosis is 
thought clinically useful, then ideally the patient should resume a gluten containing diet prior to any 
testing or diagnostic biopsy.

Negative testing in patients with known CD can be reassuring regarding their adherence to a GFD 
but small to moderate transgressions of a GFD will not necessarily result in tests becoming positive.

HLA typing for CD can be useful in CD, however it remains relatively expensive and should only be 
performed where it is felt that the results will have clinical relevance to a patient.

ULCERATIVE COLITIS
See Calprotectin

URATE, SERUM
Reference Range

 mmol/L
Male 0.20 – 0.42
Female 0.14 – 0.36
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Conversion factors:
mg/100 mL x 0.0598 = mmol/L

mmol/L x 16.722 = mg/100 mL

Uncertainty of Measurement: 5%

• Changes even within the reference interval sometimes can already be significant in 
preeclampsia of pregnancy.

• Polynesians generally have higher levels than Caucasians.

Diagnostic Use and Interpretation
Urate is a breakdown product of cell nuclei; one third from the diet, two thirds from endogenous 
tissue catabolism. 20% of urate is excreted by the kidney, the remainder in the gut.

Elevated Urate
Like cholesterol, baseline serum urate levels are genetically determined but elevated by secondary 
factors:

• High purine diet–liver, kidney, shellfish, fish roe, kina.

• Alcohol, especially beer.

• Renal insufficiency, however the degree of elevation only correlates loosely with GFR.

• Drugs: diuretics, salicylates in low dose, steroids, chemotherapeutic agents, niacin, 
ethambutol, pyrazinamide, cyclosporine, L-dopa, didanosine.

• Polycythaemia vera.

• Malignancies, particularly leukaemias or lymphomas being lysed by chemotherapy

• Both hypo- and hyperthyroidism.

• Rare enzyme defects – can present as gout or urate nephropathy in children, young adults or 
pre-menopausal women (e.g. glycogenoses).

• Down syndrome.

• Insulin resistance– commonly associated with glucose intolerance, hypertension, 
dyslipidaemia, obesity.

• Pregnancy–compared with the non-pregnant baseline, levels are 20% lower in the 1st 

trimester and 20% higher in the 3rd. Levels above 0.35 mmol/L in the 3rd trimester associated 
with hypertension are a perinatal risk factor.

• Gout–an acute inflammatory arthritis precipitated by urate deposition in synovial tissue and 
occurring mainly in middle-aged and older men and in post-menopausal women. Raised 
serum urate levels are contributory but not diagnostic. During an acute attack of gout, serum 
urate may actually fall below the levels that will be found between attacks.

See also DNZ Handbook Renal section.
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URATE, URINE
Reference Range

Adults 24h urate output 
(mmol/24h)

Urate concentration 
(mmol/L)

Urate / creatinine ratio 
(mmol/mmol)

Male 1.5–4.4 0.35–6.7 0.07–0.40
Female 1.5–4.4 0.24–5.5 0.06–0.50

Children (age) Urate / creatinine ratio 
(mmol/mmol)

0 to 6 months 0.80–1.60
6 months – 1yr 0.70–1.50
1–2yr 0.50–1.40
2–3yr 0.47–1.30
3–5yr 0.40–1.10
5–7yr 0.30–0.80
7–10yr 0.26–0.56
10–14yr 0.20–0.44
14–17yr 0.20–0.40

Diagnostic Use and Interpretation
Urate fractional excretion is calculated by the formula:

FE-urate (%) = (urine urate / plasma urate) x (plasma creatinine / urine creatinine) x 100 where all 
concentrations are in mmol/L.

In healthy euvolemic subjects, FE-urate is approximately 10%. Contraction of extracellular fluid 
volume decreases FE-urate, and expansion of ECF volume increases it.

FE-urate greater than 12% strongly suggests SIADH, while a value less than 8% excludes SIADH.

Increased levels are due to high purine diet or endogenous overproduction of urate (about 10%–
20% of patients).

Urate excretion averages about 40% lower in patients with gout for the same serum uric acid 
concentration. Urine uric acid is not useful in the initial diagnosis of gout but may help identify the 
mechanism and guide treatment.

Low levels can be due to reduced renal excretion of urate.

UREA
Reference Range

 mmol/L
Neonate 1.0–4.0
1 month–1yr 1.4–5.4
1yr–4yr 1.8–5.4
Adult 3.2–7.7

Diagnostic Use and Interpretation
Urea is synthesised in the liver from amino acids and its level is dependent on protein intake. Urea 
rises proportionately more than creatinine in dehydration or pre-renal uremia.
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Plasma urea may be used as a rough index of renal function, although creatinine is a better index 
of glomerular filtration/renal status.

Elevated by:

• High protein diet: an important determinant

• Catabolic states: any acute serious illness, particularly sepsis

• Dehydration: at low urine flow, there is increased tubular reabsorption of urea

• Bleeding into GI tract: can give elevations up to 15 mmol/L

• Prostatic hypertrophy or other post-renal obstruction

• Drugs: Steroids, diuretics

As a routine measure of renal function, creatinine has almost entirely replaced urea. Nephrologists, 
however, measure urea as well as creatinine in dialysis patients, the preferred urea level being 
below 20–30 mmol/L.

An unexpected fall can be due to loss of albumin in dialysis fluid.

Unexpected rises in dialysis patients can be due to:

• Dietary non-compliance, too much protein

• Sepsis

• Dehydration or catabolic illness

• Steroid dose too high

Lowered by:
• Expanded circulation: e.g. pregnancy, SIADH

• Anabolic states: acromegaly, infants/children

• Liver disease: reduced formation

• Malnutrition/malabsorption: e.g. low protein intake

• Other: drugs (e.g. growth hormone), dialysis

VARIATION
= variance

When a test is repeated day after day on the same person, results will not be identical. The 
term variation or variance describes the extent of these day-to-day and week-to-week changes. 
Consideration of variation is essential when trying to decide whether a patient is getting better or 
worse. For example, someone’s cholesterol is 6.8. They go on a diet. A month later the result is 7.2. 
Does this mean the diet is making the situation worse?

There are two components to variation.

Analytical variation

This is the “noise” in a method, the sum of the technical imperfections that prevent it producing a 
perfect result every time. Modern methods are vastly better than those in use 20, or even 10, years 
ago and analytical variation is generally overshadowed by biological variation.

Biological variation

Serum concentrations in the body are controlled by physiological mechanisms which are not 
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surprisingly, never perfect. This biological variation is typically about twice as large numerically as 
analytical variation though this varies from test to test.

Here are some indicative examples of biological variation for results within the reference range:

•  Sodium ± 4 mmol/L

•  Cholesterol will vary about ± 0.5 mmol over a period of weeks

•  Iron commonly is 30% lower in the afternoon than the morning

•  Albumin varies at least 10% according to position (recumbent or upright), time of day, state of 
hydration. Medication, such as a morning diuretic, will add further variation. Concentrations of 
protein-bound constituents will vary along with the changes in protein level.

•  TSH release of this and many other hormones is pulsatile and the level will vary according 
to whether the sample is collected at the peak of a pulse or near the trough. TSH, with a 
reference range of 0.4–4.0 mIU/L, can vary by up to 2 units. A change from 0.4 to 2.0 units 
may not be significant.

It should be noted that reference ranges are made wide enough to allow for variation and that is 
one reason they are such crude indicators of what is “normal”.

Coefficient of variation (CV)

The CV is the commonly used method for expressing the analytical or biological variation of a test.

CV = 

standard deviation

_____________________ x 100%

 mean

For a good method, e.g. sodium, the analytical CV might be 1–2% and the biological variation 2 
-4%. Mathematically this gives a combined variation of 2.2–4.5%.

The mathematical application of a measured CV tends to give a wider variation than most people 
expect. As an example, consider a serum sample with an actual Ca++ level of 2.4 mmol/L. The 
analytical CV is 2%.

If the serum is tested 100 times, 95% of the analyses will lie in the range

2.40 ± 2 cv

= 2.40 ± 2 x 2%

= 2.40 ± 4%

= 2.40 ± 0.10 mmol/L

= 2.30–2.50 mmol/L

In practice, few clinicians actually use these figures. Most assess a result intuitively using a mixture 
of experience, clinical assessment and theoretical knowledge to decide on the significance of a 
result and what action to take.
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VITAMIN A
Reference Range

Age umol/L
0 – 6yr 0.7 – 1.5
7 – 12yr 0.9 – 1.71
13 – 19yr 0.91 – 2.51
20yr + 1.05 – 2.8

Uncertainty of Measurement:
Vitamin A: 12% 
B-carotene: 18%

Diagnostic Use and Interpretation
Vitamin A (retinol) is found in fish, liver, meat, and eggs. Beta-carotene is a precursor of vitamin A 
(provitamin) and is present in green and yellow fruits and vegetables.

Deficiency:
Deficiencies of vitamin A are very rare with an adequate diet. Children are more susceptible 
than adults. In western countries, vitamin A deficiency is seen primarily among patients with fat 
malabsorption.

Symptoms of vitamin A deficiency include night-blindness, xerophthalmia progressing to corneal 
ulceration, and hyperkeratotic skin lesions.

Toxicity:
Acute toxicity of vitamin A has been seen after administration of 150 mg in adults or 100 mg in 
children. Acute toxicity is manifested by increased intracranial pressure, vertigo, diplopia, bulging 
fontanels in children, seizures, and exfoliative dermatitis; it may result in death.

Chronic vitamin A intoxication may cause dry skin and desquamation, cheilosis, glossitis, vomiting, 
alopecia, bone pain, hypercalcemia, lymph node enlargement, hyperlipidemia, amenorrhea, and 
features of pseudotumor cerebri with increased intracranial pressure and papilledema. Liver 
fibrosis with portal hypertension and bone demineralization may also result from chronic vitamin A 
intoxication.

VITAMIN B12
Reference Range: 170 – 800pmol/L

The borderline range between 110–170 pmol/L is of uncertain clinical significance.

Conversion: pg/mL x 0.74= pmol/L

Uncertainty of Measurement: 10%

Diagnostic Use and Interpretation
The major fraction (>80%) of plasma vitamin B12 is bound to haptocorrin (transcobalamin 1), and 
its function is unknown. The remainder (< 20%) is bound to transcobalamin II (TCII) and it is this 
fraction that is biologically active (available for delivery to cells). Vitamin B12 bound to TC11 is 
called holotranscobalamin.

Decreased B12 level:
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Dietary (vegetarians); pernicious anaemia; gastrectomy; atrophic gastritis; small bowel disease 
or resection; bacterial overgrowth; malabsorption; pregnancy (especially last trimester); 
Diphyllobothrium fish tapeworm infestation.

Raised B12 level:
Vitamin therapy; myeloproliferative disorders and leukaemias; liver disease; hypereosinophilic 
syndrome

Other tests for vitamin B12 deficiency

• Plasma methylmalonic acid (MMA)

• Holotranscobalamin

Further investigation and treatment of low B12
If haematological abnormalities are present – raised MCV, anaemia, neutropenia, 
thrombocytopenia, oval macrocytes and hypersegmented neutrophils in the blood film – the 
underlying cause must be identified.

If there are no haematological abnormalities and the patient seems healthy, there is less urgency. 
The level may be normal for that person or it may indicate early deficiency. It is a matter of clinical 
judgement and patient choice whether to investigate further at once; or follow-up in 6 months or 
so; or, for the person who believes in vitamin supplements, start a course of oral vitamin B12 or 
multivitamin supplements. There is also the group of patients who have unshakeable faith in B12 by 
injection.

The elderly often have low B12 and folate levels and may benefit from supplements.

VITAMIN C
See Ascorbic acid

VITAMIN D (25-HYDROXYCHOLECALCIFEROL / 25-HYDROXYVITAMIN D / 
CHOLECALCIFEROL)
See also Osteomalacia.

Vitamin D is a fat-soluble vitamin that functions as a hormone. It can be stored in the body. The 
term ‘Vitamin D’ actually encompasses two molecules:

• Cholecalciferol (vitamin D3), which is formed in the skin through the action of ultraviolet (UV) 
light on 7-dehydrocholesterol to produce cholecalciferol

• Ergocalciferol (vitamin D2), which is produced by UV irradiation of the plant steroid ergosterol

• Vitamin D3 and D2 are transported to the liver and metabolised to 25-hydroxyvitamin D (25-
OHD), the major circulating form which is what is measured.

• Further hydroxylation occurs in the kidney to form the highly biologically active 
1,25-dihydroxyvitamin D, often abbreviated to 1,25(OH)2D. This compound promotes:

• Absorption of calcium and phosphate from the small intestine

• Extracellular calcium homeostasis, directly and through its interaction with parathyroid 
hormone

• Mineralisation of the skeleton

Vitamin D receptors are present in the nucleus of many tissues that are not involved in the 
regulation of calcium and phosphate metabolism, but vitamin D’s function in these tissues and the 
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physiological consequences are not clearly understood.

Reference Range

nmol/L  
< 25 Moderate to severe vitamin D deficiency
25 – 50 Mild vitamin D deficiency
50 – 150 Optimal target range for bone health
> 250 Vitamin D intoxication has been reported above this 

level, but is rare at levels < 500 nmol/L.
Conversion factor:
ng/mL x 2.5 = nmol/L

Uncertainty of measurement: 16%

Diagnostic Use and Interpretation

Vitamin D toxicity
Vitamin D intoxication may occur at levels above 250 nmol/L.

Vitamin D deficiency
Vitamin D concentrations are lowest during winter, and low vitamin D tends to recur each winter in 
susceptible individuals. The half-life of 25-hydroxy-vitamin D in plasma is 3 months.

Most people with low vitamin D are asymptomatic. If prolonged and severe, vitamin D deficiency 
may lead to rickets in children and osteomalacia in adults; these are uncommon conditions.

The role of low vitamin D as a contributing factor to osteoporosis is still a matter of debate. Overall 
evidence from RCT’s suggests that supplementation with vitamin D does not have consistent 
benefits for fracture prevention. It is not necessary to routinely measure vitamin D in patients with 
low bone density.

Individuals who are at risk of symptomatic vitamin D deficiency are those of Indian or African 
descent, frail institutionalized elderly, and those who avoid sunlight for cultural or medical reasons. 
In such individuals, vitamin D supplementation is reasonable without blood testing. There is 
insufficient evidence to support routine vitamin D supplementation or testing vitamin D levels in 
healthy community-dwelling individuals.

There are a number of contraindications and precautions for vitamin D supplements.

Pregnancy: Available evidence does not suggest that pregnant women are at increased risk of 
vitamin D deficiency compared with the non-pregnant population. Current guidelines do not support 
routine testing of vitamin D levels in pregnancy.

Sources
There are three main sources of vitamin D.

1. Exposure of the skin to ultraviolet B (UVB) from sunlight is the main source of vitamin D 
for most people. Vitamin D produced by the skin becomes metabolically active following 
reactions in the liver and kidney. With sufficient exposure to UVB, a healthy person can 
synthesise all of their vitamin D requirements in their skin. However advice on sun exposure 
requires balancing the risk of skin damage and skin cancer against the risk of vitamin D 
deficiency.

2. The food supply also contributes to vitamin D status. Vitamin D3 is found in small quantities 
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in a few foods such as fatty fish (North Sea salmon, herring, tuna and mackerel). Few 
products are fortified with vitamin D in New Zealand. It would be hard to reach acceptable 
blood levels of vitamin D through diet alone.

3. Supplementation is available for groups at risk of insufficient levels.

Treatment of Vitamin D Deficiency
Adults: Cholecalciferol 1.25 mg (50,000 units) per month. Bolus dosing of vitamin D might be 
harmful.

Children (<15 years): The formulation and dosage of Vitamin D supplements for children depends 
on the indication and should be discussed with a paediatrician.

Supplementation is generally not recommended when hypercalcaemia, hypervitaminosis D or 
renal osteodystrophy with hyperphosphatemia is present. Care should be taken when considering 
supplementation in the presence of atherosclerosis or cardiac function impairment, hypersensitivity 
to vitamin D, renal function impairment, or sarcoidosis1 .

Calcitriol (Rocaltrol) or Alfacalcidol (One Alpha) should NOT be used to treat vitamin D deficiency, 
except in specific disorders ( e.g. chronic renal disease).

References:

1. Consensus Statement on Vitamin D and Sun Exposure in New Zealand, NZ Ministry Of Health 
MARCH 2012

Note: Your local laboratory may have restrictions on testing Vitamin D

1,25-dihydroxyvitamin D

Reference ranges will be supplied by the testing laboratory in Australia.

Diagnostic Use and Interpretation
This test is not a valid measure of Vitamin D status.

1,25-dihydroxyvitamin D is the active metabolite of Vitamin D. It may be elevated in patients 
with granulomatous disease and hypercalcaemia. It may be useful in investigating patients with 
hypercalcaemia of unknown cause and a suppressed parathyroid hormone level.

There are very few other clinical indications which require this test.

The best measure of vitamin D status is 25-hydroxyvitamin D.
See also Osteoporosis / Osteomalacia

VITAMIN K
Reference Range

ugl/L
0.09 – 2.12

Diagnostic Use and Interpretation

Vitamin K is a fat soluble vitamin which is essential for hepatic formation of functionally active 
prothrombin (Factor II) and coagulation factors VII, IX and X. Although vitamin K is found in the diet, 
particularly green vegetables, the more important source is the normal bacterial flora of the bowel 
which synthesises the vitamin. Body stores last only 1- 2 weeks if absorption stops.

Deficiencies of Vitamin K and Factors II, VII, IX and X can be due to pre-hepatic or hepatic causes.
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Pre-hepatic Intestinal malabsorption– 
Coeliac disease
Pancreatic disease
Biliary obstruction

Broad spectrum antibiotics altering the normal flora
Warfarin therapy
Neonates

Hepatic Advanced cirrhosis
Severe hepatitis

The Echis Ratio

• Helps distinguish between pre-hepatic and hepatic causes.

• The prothrombin ratio (PR) and its standardised presentation, INR, are used to monitor 
vitamin K-dependent factor deficiencies and the anticoagulant effect of warfarin.

Interpretation
Raised PR, normal Echis ratio: = warfarin therapy/vitamin K deficiency

Raised PR, raised Echis ratio: = combined coagulation deficiency e.g. liver disease

Vitamin K injections correct factor deficiencies due to lack of absorption or availability and are also 
used to correct a prolonged INR due to excess warfarin action.

YERSINIA ENTEROCOLITICA
The vast majority of cases of yersiniosis in New Zealand are caused by Yersinia enterocolitica 
biotype 4 (commonly found in pigs in New Zealand). Y. enterocolitica biotype 3 (commonly found in 
cattle in New Zealand) and Y. pseudotuberculosis account for most of the remaining cases.

Clinical description
In children under 5 years old, Y. enterocolitica infection typically causes diarrhoea, vomiting, 
fever and occasionally abdominal pain. In contrast, older children and adults are more likely to 
experience abdominal pain as the prominent symptom. Bacteraemia and sepsis may occur in 
immuno- compromised individuals.

Y. pseudotuberculosis is more likely to cause mesenteric adenitis and septicaemia than Y. 
enterocolitica.

Incubation period
From 3–7 days, generally under 10 days.

Mode of transmission
Mostly through ingestion of contaminated food, including pork and pork products, dairy products 
(especially unpasteurised milk), fruit, vegetables and tofu.

Although optimal growth is seen at 28–29°C, Y. enterocolitica also grows well in a refrigerator (4°C) 
and survives freezing.

Yersiniosis is also associated in New Zealand with ingestion of untreated water, direct contact with 
an infected animal and person-to-person spread. Person-to-person transmission in a hospital has 
been reported. Yersinia spp. have rarely been transmitted from asymptomatic patients by blood 
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transfusion.

Period of communicability
Faecal shedding generally persists for 2–3 weeks but can be prolonged (months) in both children 
and adults.

Reference: Yersiniosis – Communicable Disease Control Manual. NZ MOH

ZINC, PLASMA
Reference Range

 umol/L
Non-fasting samples and 
plasma samples

9–17

Fasting plasma samples 10.7–18.3

Uncertainty of Measurement: 10%

Diagnostic Use and Interpretation
Zinc deficiency may occur in malabsorptive syndromes, patients receiving chronic total parenteral 
nutrition (TPN) solutions lacking adequate zinc supplementation, and with chronic diarrhoea, 
inflammatory bowel disease, or other conditions leading to increased zinc losses. It may also 
occasionally occur in the context of malnutrition e.g. due to eating disorders.

Clinical manifestations include growth retardation, delayed sexual maturation, alopecia, change 
in hair colour, dysgeusia (impaired taste), immune dysfunction, night blindness, impaired wound 
healing, and various skin lesions. The dermatologic syndrome occurs primarily in the extremities 
or around body orifices and is often characterized by erythematous, vesiculobullous, and pustular 
lesions.

Since a wide range of foods including meat, fish, shellfish, nuts, seeds, legumes and whole-grain 
cereals are rich in zinc, deficiency does not occur in people who consume a balanced diet and have 
normal gastrointestinal function. Although vegetarians may be theoretically more likely to become 
deficient because zinc from plant sources is less bioavailable due to the presence of phytate 
which inhibits its absorption, in practice zinc deficiency is rare in vegetarians who have normal 
gastrointestinal function.

Low plasma zinc:
While zinc deficiency is rare, low plasma zinc levels are commonly seen in a wide range of 
conditions including infection, inflammation, malignancy, hypoproteinemia, stress, and pregnancy. 
It does not necessarily indicate zinc deficiency, or the need for supplementation, which should be 
assessed by clinical criteria.

Low plasma zinc in hypoproteinaemia: As plasma zinc is 99% protein-bound, zinc levels will be 
low in hypoproteinaemic patients, without indicating zinc deficiency. The formula below is used to 
calculate a “corrected zinc” level in hypoproteinaemic patients:

Adjusted plasma zinc = plasma zinc x (73 / TP)

(where TP is total protein in g/L).

Acute phase reactions: plasma zinc may be up to 2 umol/L lower in patients with systemic 
inflammatory states (CRP >10 mg/L). This is due to the fact that the proteins to which zinc is bound 
decrease in inflammation.
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Acrodermatitis enteropathica is a very rare recessively inherited defect in intestinal zinc 
absorption. The clinical features include hyperpigmented skin lesions on the acral surfaces of the 
upper and lower extremities, as well as the face and buttocks. The rash usually appears in early 
infancy.

Occupational or environmental exposure is a rare cause of zinc toxicity. Zinc toxicity has been 
described in welders inhaling zinc oxide fumes causing metal-fume fever or brass chills. Chronic 
excessive Zn intake predisposes to copper deficiency, due to competition for absorption in the gut.

Note that serum zinc levels are slightly higher than in plasma, and are higher in fasting than non-
fasting samples. Plasma levels are an indifferent measure of body stores, being affected by factors 
such as time of day (diurnal variation), albumin concentration, and recent Zn intake in food.

Depression, Chronic fatigue syndrome, Autism etc.: A causal link between low plasma zinc and 
depression is not supported by convincing evidence. There is no value in measuring plasma zinc in 
patients with depression, chronic fatigue syndrome or autism spectrum disorder.

Health food shops sell zinc supplements to boost the immune system and cure colds and topical 
preparations may promote healing of wounds and ulcers. Some oral Zn supplements reduce 
duration/severity of symptoms with viral infection, however oral supplement doses are 4-5 times 
recommended daily intake and should usually only be given for a few days.

SI (SYSTEME INTERNATIONALE) UNITS
In 1975 – 77, New Zealand, Australian and UK laboratories switched from traditional mass units 
(mg/100 ml) to SI units (mmol/L). United States laboratories have mostly retained mass units which 
may need to be converted when American patients present in NZ with results from back home.

Table 1. SI Unit Conversion

 SI Unit Mass Unit Conversion Factor
Alcohol 1 mmol/L = 4.5 mg/100 ml 0.22
Bilirubin 1 /umol/L = .06 mg/100 ml 17.1
Calcium 1 mmol/L = 4 mg/100 ml 0.25
Cholesterol 1 mmol/L = 38.5 mg/100 ml 00.026
Creatinine 1 mmol/L = 11.4 mg/100 ml 0.088
Glucose 1 mmol/L = 17.9 mg/100 ml 0.056
Potassium 1 mmol/L = 1 meq/L 1.0
Protein 1 g/L = .1 g/100 ml 10.0
Sodium 1 mmol/L = 1 meq/L 1.0
Triglyceride 1 mmol/L = 91 mg/100 ml 0.011
Urate 1 mmol/L = 16.7 mg/100 ml 0.060
Urea 1 mmol/L = 5.9 mg/100 ml 0.17

To convert mg/100 ml to mmol/L: multiply by conversion factor.

To convert mmol/L to mg/100 ml: divide by conversion factor.
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Useful Conversions
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ATWATER FACTOR, MG-MMOL CONVERSION FACTORS, RELATIVE ATOMIC MASS, VITAMIN EQUIVALENTS
 

                                                  Useful Conversions 
 

 
1 kilocalorie  =  4.1868 kilojoules 
 
One gram of protein   = 4.0 kcals 
One gram of carbohydrate*  = 4.0 kcals 
One gram of fat   = 9.0 kcals 
One gram of alcohol   = 7.0 kcals 
 
* expressed as monosaccharide 

 
Vitamin A: 
Retinol Equivalents (RE)  includes provitamin A (carotenes) 
1 /ug RE  =  1 /ug Retinol  =  6 /ug beta carotene 
1 IU Retinol = 0.3 /ug RE 
 
Vitamin D: 
40 IU Vitamin D  =  1 /ug cholecalciferol  =  1.03 /ug ergocalciferol 
 
Vitamin E: 
Alpha tocopherol equivalents ( TE)  includes all forms of Vitamin E 
1 IU  =  0.67 mg  TE. 
 
Niacin: 
Niacin equivalents (NE)  includes tryptophan 
1 mg NE  =  1 mg Niacin  =  60 mg tryptophan 
NE of a diet (mg)  =  Niacin (mg) plus 0.16 x protein (g) 
 

 

 
To convert milligrams (mg) to millimoles (mmol): 
 

  milligrams_     = millimoles 
atomic weight 
 
To convert milligrams (mg) to milliequivalents (mEq): 
 

  milligrams_  x valence  =  milliequivalents 
atomic weight 
 
To convert millimoles (mmol) to milliequivalents (mEq): 
 

millimoles  x  valence  =  milliequivalents 
 

 
Minerals 

 
Calcium 
 

Chlorine 
 

Magnesium 
 

Phosphorus 
 

Potassium 
 

Sodium 
 

Iron 

 
Atomic  Weight 

 
40.0 

 

35.4 
 

24.3 
 

31.0 
 

39.0 
 

23.0 
 

55.85 

 
Valence 

 
2 

 

1 
 

2 
 

3 
 

1 
 

1 
 

   2 
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Drug Nutrient 
Interactions
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Drug Nutrient Interactions
Drug Drug Type Brand name Nutrients 

Involved
Mechanism Recommendation

Alendronate Calcium regulator Fosamax Food Anatacids, 
Fe, Ca

↓ drug availability Take dose on an empty stomach 
Avoid taking with antacids, Fe, Ca, 
dairy products

Amiodipine Cardiovascular Norvasc Calvasc 
Ozlodip In 
Exforge

Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit withi 
drug dose

Amiodarone Antiarrthymic Cordarone-X 
Aratac

Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability 
when given orally. 

No affect on parental

Avoid consuming grapefruit withi 
drug dose

Antacids - 
Aluminium 
containing

Antacid Aludrox 
Amphogjel 
Gastrogel 
Gaviscon Mylanta 
+ others

Phosphorus May bind with drug and 
be excreted rather than 
absorbed

Maintain a diet adequate in 
phosphorous

Antacids -proton 
pump inhibitors 
and histamin H2 
antagonists

Acid suppression Losec Nexium 
Solox Prolox 
Zantac Ranhexal

Vitamin B12 Unkown, but clear 
association demonstrated 
between >2 years of acid 
suppression and low B12 
levels

Monitor B12 levels in patients on 
long-term acid suppression therapy.

Anastrozole Antineoplastic Armidex DP-
Anastrozole 
Aramed

Food ↓ drug availability Take dose on an empty stomach

Atorvastatin Cardiovascular Zarator Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit with drug 
dose

Azithromycin Antimicrobial Zithromax Food ↓ drug availability Take dose on an empty stomach
Bisacodyl Laxative- 

stimulant
Dulcolax Lax-tab Glucose, protein, 

Na, K, Ca, Mg Milk
Chronic drug use may ↓ 
nutrient absorption 

May dissolve enteric-
coated proprietaries

Avoid overuse 

Consume a diet adequate in 
susceptible nutrients 

Do not take enteric coated laxatives 
with milk

Bumetanide Diuretic Burinex Food ↓ drug availability Take dose on an empty stomach
Buspirone Anxiolytic Grapefruit Juice 

and grapefruit
Greatly ↑ drug availability Avoid consuming grapefruit/juice with 

drug dose
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Carbamazepine Anticonvulsant Tegretol Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit/juice with 
drug dose

Carbamazepine 
(enterally fed 
patient)

Anticonvulsant Tegretol Administration via 
enteral feeding 
tube

↓ quantity of drug 
absorbed

Administer suspension in a diluted 
form 

Monitor serum carbamazepine levels 
closely

Cefuroxime Axetil Antimicrobial Zinnat Food ↑ drug availability Take dose with food
Chlorpromazine Antipsychotic Largactil Antacids, Fe, Ca ↓ drug availability Avoid taking with antacids, Fe, ca 

and dairy products
Ciprofloxacin Antimicrobial Ciproxin Cifran 

Cipflox
Antacids, Fe, Ca ↓ drug availability Avoid taking with antacids, Fe, ca 

and dairy products
Colchicine Alkaloid Colgout Grapefruit Juice 

and grapefruit
↑ drug availability Avoid consuming with grapefruit/juice

Cyclosporin Immuno-
suppressant

Neoral 
Sandimmun

Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming with grapefruit/juice

Didanosine Antiviral Videx Food ↓ drug availability Take dose on an empty stomach
Doxycyline Antimicrobial Doxone Doxy Antacids, Fe, Ca ↓ drug availability Avoid taking with antacids, Fe, ca 

and dairy products
D-penicillamine Chelating agent D-penamine Food Anatacids, 

Fe, Ca
↓ drug availability Take dose on an empty stomach 

Avoid taking with antacids, Fe, Ca 
and dairy products

Ethinyloestradiol Oral contraceptive 
Hormone 
replacement 
therapy

Ava Brevinor   
Diane 35 
Dralcon Estelle 
Ginet Levlen 
Loette Marvelon 
Mercilon 
Microgynon 
Monofeme 
Normin Ovulen 
Roxanne Triquilar

Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit/juice with 
drug dose 

Loss of contraceptive effect as 
increased plasma levels leads to 
increased clearance

Etidronate Calcium regulator Food Anatacids, 
Fe, Ca

↓ drug availability Take dose on an empty stomach 
Avoid taking with antacids, Fe, Ca 
and dairy products

Etoposide Cytotoxic Vepesid Grapefruit Juice 
and grapefruit

↓ drug availability Avoid consuming grapefruit/juice with 
drug dose

Drug Nutrient Interactions
Drug Drug Type Brand name Nutrients 

Involved
Mechanism Recommendation
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Felodipine Cardiovascular Plendil Felo Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit/juice with 
drug dose

Furosemide 
(Formerly 
frusemide)

Diuretic Diurin Frumil 
Lasix

Food Na, K, Mg, 
Ca, Thiamin

Long term use can 
faciliate nutrient loss

Take dose same time in relation 
to food every day. Maintain a diet 
adequate in susceptible nutrients.

Glibenclamide Hypoglycamic 
Agent

Daonil Alcohol Food Fibre ↑ drug action May↓ drug 
availability

May aggravate hypoglycemia 
Take does on an empty stomach if 
tolerated

Gliclazide Hypoglycamic 
Agent

Glizide Alcohol Food Fibre ↑ drug action May↓ drug 
availability

May aggravate hypoglycemia 
Take does on an empty stomach if 
tolerated

Glipizide Hypoglycamic 
Agent

Minidiab Alcohol Food Fibre ↑ drug action May↓ drug 
availability

May aggravate hypoglycemia 
Take dose on an empty stomach if 
tolerated

Indinavir Antiviral Crixivan Food ↓ drug availability Take dose on an empty stomach
Isoniazid Antimicrobial Isoniazid Part of 

Rifinah
Food Tyramine, 
histamine, alcohol, 
antacids Pyridoxine

↓ drug availability 

Adverse reactions may 
occur 

May deplete serum 
pyridoxine

Take dose on an empty stomach 
Avoid foods/fluids containing 
tyramine, histamine and alcohol 
Supplement with pyridoxine if 
necessary (to prevent peripheral 
neuropathy)

Isradipine Cardiovascular Dynacirc Food ↓ drug availability Take dose on an empty stomach
Itraconazole Antimicrobial Sporanox Itcozol 

Itrazole
Food ↑ drug availability Take dose with food

Lansoprazole Gastrointestinal Lanzol Solox Food ↓ drug availability Take dose on an empty stomach
Levodopa Antu-parkinsonian Madopar Sindopa 

Kinson Duodopa
Food Protein Causes variation in peak 

drug levels 

May ↑drug plasma 
concentrations

Take dose at the same time in 
relation to food every day 

Avoid consuming a high protein diet - 
particularly in advanced disease

Mebendazole Anthelmintic Vermox Food ↑ drug availability Take dose with food
Mercaptopurine Antineoplastic Puri-Nethol Food ↓ drug availability Take dose on an empty stomach
Methotrexate Antineoplastic Methoblastin 

Trexate
Folate Drug may induce folate 

deficiency
Monitor serum folate levels 
Supplement folate intake if 
necessary particularly in rheumatoid 
disease and MSD

Drug Nutrient Interactions
Drug Drug Type Brand name Nutrients 

Involved
Mechanism Recommendation
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Midazolam Hypnosedative Hypnovel Grapefruit Juice 
and grapefruit

Greatly ↑ drug availabilty Avoid consuming grapefruit/juice with 
drug dose

Mifepristone Induction of 
labour

Mifegyne Grapefruit Juice 
and grapefruit

Interaction suspsected but 
no formal studies.

Avoid consuming grapefruit/juice with 
drug dose

Minocycline Antimicrobial Minomycin Antacids, Fe, Ca ↓ drug availability Avoid taking with antacids, Fe, Ca 
and dairy products

Misoprostol Gastrointestinal Cyctotec Antacids, Fe, Ca ↓ drug availability Avoid taking with antacids, Fe, Ca 
and dairy products

Nifedipine Cardiovascular Adalat Adefin 
Nyfax Nifehexal

Grapefruit Juice 
and grapefruit

↑ drug availabilty Avoid consuming grapefruit/juice with 
drug dose

Nitroflurantoin Antimicrobial Nifuran Food Greatly ↑ drug availabilty Take dose with food or milk
Norfloxacin Antimicrobial Noroxin Antacids, Fe, Ca 

Caffeine
↓ drug availability 
↓caffeine metabolism

Avoid taking with antacids, Fe, ca 
and dairy products 

Avoid high consumption of foods or 
drinks with high amounts of caffeine

Oestradiol Hormone 
replacement 
therapy

Climara 
Estraderm 
Estrapak 
Estrofem 
Femtran Kilogest 
Progynova 
Trisequens

Grapefruit Juice 
and grapefruit

Greatly ↑ drug availabilty Avoid consuming grapefruit/ juice 
with drug dose 

Increased plasma levels leads to 
clearance and possible loss of 
fertility control

Perindopril Cardiovascular Food ↓ drug availability Take dose on an empty stomach
Pheneizine Antidepressant 

(Mono-amine 
oxidase inhibitor)

Nardil Tyramine Concurrent intake may 
cause hypertensive crisis

Avoid consuming foods high in 
tyramine or large quantities of 
tyramine-containing foods

Phenytoin Anticonvulsant Dilantin Antacids, Ca, 
Folate

↓ drug availability 

↓ serum folate 
concentrations

Avoid taking with anatacids, Ca, 
dairy products. 

Supplement folate intake if 
necessary

Phenytoin (enterally 
fed)

Anticonvulsant Dilantin Enteral feed ↓ drug availability Enteral feed should be stopped 2hrs 
before and resume 2hrs after giving 
dose with standard flushings

Prochlorperazine Antiemetic Antinaus 
Buccastem 
Stemetil

Antacids, Fe, Ca ↓ drug availability Avoid taking with antacids, Fe, Ca, 
dairy products

Drug Nutrient Interactions
Drug Drug Type Brand name Nutrients 

Involved
Mechanism Recommendation
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Propafenone Antiarrthymic Rytmonorm Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit/juice with 
drug dose

Rifampicin Antituberculosis Rifadin In Rifinah Food ↓ drug availability Take dose on an empty stomach
Ritonavir Antiviral Norvir In Kaietra Food Greatly ↑ drug availability Take dose with food
Sildenafil Pulmonary 

Hypertension 
Erectile 
Dysfunction

Avigra Silagra 
Silvasta Vedafil 
Viagra

Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit/juice with 
drug dose

Simvastatin Cardiovascular Lipex Zocor Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit/juice with 
drug dose

Sirolimus Immuno-
suppressant

Rapamune Grapefruit Juice 
and grapefruit

Little data but 
manufactuer recommends 
caution

Avoid consuming grapefruit/juice with 
drug dose

Sucralfate Gastrointestinal Carafate Food Antacids ↓ drug effectiveness Take dose on an empty stomach 
Avoid taking antacids, Fe, Ca or 
dairy products within 30mins of dose

Sucralfate Gastrointestinal Carafate Enteral feed Oesophageal obstruction 
from solidification of 
enteral feed

Monitor closely for symptoms 
of oesphageal obstruction (e.g. 
respiratory distress, reflux, 
dysphagia)

Sulfasalazine Anti-inflammatory Salazopyrin Folate ↓ serum folate 
concentrations

Supplement folate intake if 
necessary

Theophylline Bronchodilator Nuein Caffeine High caffeine 
consumption may cause 
toxicity

Avoid high consumption of foods/
drinks with high levels of caffeine 
Take dose at the same time in 
relation to food each day

Tranylcypromine Antidepressant 
(mono-amine 
oxidase inhibiitor)

Parnate Tyramine Concurrent intake may 
cause hypertensive crisis

Avoid consuming foods high in 
tyramine or large quantities of 
tyramine-containing foods

Triazolam Hypnosedative Hypam Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit/juice with 
drug dose

Verapamil Cardiovascular Isoptin Verpamil Grapefruit Juice 
and grapefruit

Greatly ↑ drug availability Avoid consuming grapefruit/juice with 
drug dose

Warfarin Anticoagulant Coumarin 
Marevan

Vitamin K ↓ anticoagulant activity Avoid consuming foods high in 
vitamin K over a prolonger period 
(i.e. greater than one to two days)

Drug Nutrient Interactions
Drug Drug Type Brand name Nutrients 

Involved
Mechanism Recommendation
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Warfarin Anticoagulant Coumarin 
Marevan

Cranberry Juice ↑ drug activiity Haemorrhage risk - avoid cranberry 
juice while taking warfarin

Zidoviudine Antiviral Retovir In 
Combivir In 
Trizivir

Food ↓ drug availability Take dose on an empty stomach

Ziprasidone Neuroleptic Zeldox Zusdone Grapefruit Juice 
and grapefruit

Interaction suspected by 
no formal studies.

Avoid consuming grapefruit/juice with 
drug dose

Explanation of Recommendations
• Take dose on an empty stomach = 1hr before OR 2hrs after food
• Avoid taking with antacids, Fe, Ca = Avoid within 2hrs of drug dose
• Avoid consuming with grapefruit/juice with dose = Avoid consuming fresh grapefruit or it’s juice within 2hrs of 

taking drug
• Limit alcohol intake = Limit alcohol intake to 2 standard drinks/day
• Abbreviations: Ca = Calcium Na = Sodium Fe = Iron K= Potassium Mg = Magnesium

Drug Nutrient Interactions
Drug Drug Type Brand name Nutrients 

Involved
Mechanism Recommendation
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Nutrient Reference 
Values
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Overview
In May 2006, the new Nutrient Reference Values (NRVs) for New Zealand and Australia were 
released. This was the culmination of the first joint New Zealand Ministry of Health and Australian 
Commonwealth Department of Health and Ageing project to review recommended intakes for 
both countries. The project was managed by the National Health and Medical Research Council 
of Australia (NHMRC). The NRV’s replace the previous Australian Recommended Dietary Intakes 
(Truswell 1990). The major changes included are:

• A range of recommended levels of intake to be used for different purposes, includes a number 
of new terms (see below) as well as the previously used recommended dietary intake (RDI).

• Different age ranges with an increase in age groupings for adults and older people,

• A more extensive list of nutrients for which recommendations are made i.e. 36 nutrients and 
energy.

• Recommendations for the proportion of energy provided by the macronutrients for healthy 
diets. These recommendations will be used as the basis for the food and nutrition guidelines.

• Advice about the level of intake of selected nutrients (provided by food not supplements) 
required to reduce the risk of chronic disease.

Review of 2006 Nutrient Reference Values for Australia and 
New Zealand
In early 2012, a scoping project was completed by the Australian Department of Health (DoH), 
which included consultation meetings in Australia and New Zealand. The project identified the need 
to develop a methodological framework that can be used for the review of key nutrients identified as 
the highest priority for review by both countries. The Ministry of Health has an agreement with DoH 
to provide funding for this work, and for New Zealand to be represented on the governance and 
advisory groups to oversee/advise on this work. The agreement covers the period between 2012 to 
2017 however the work is still in progress. Partial reviews of fluoride, iodine and sodium have been 
undertaken and are expected to be adopted during 2016.

Where to access and order reference publications
• Online resources: www.moh.govt.nz/publications

• Hard copy publications [Nutrient Reference Values for Australia and New Zealand: Executive 
Summary (NHMRC 2006a) and Nutrient Reference Values for Australia and New Zealand 
including Recommended Dietary Intakes (NHMRC 2006b)] can be ordered from: Wickliffe Ltd. 
P O Box 932, Dunedin tel. 04 496 2277 or moh@wickliffe.co.nz

http://www.moh.govt.nz/publications
mailto:moh%40wickliffe.co.nz?subject=
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Dietary Reference Intakes Terms and Definitions *

EAR – ESTIMATED AVERAGE REQUIREMENT:
A daily nutrient level estimated to meet the requirements of half the healthy individuals in a 
particular life stage and gender group.

RDI – RECOMMENDED DIETARY INTAKE:
The average daily dietary intake level that is sufficient to meet the nutrient requirements of nearly all 
(97–98 percent) healthy individuals in a particular life stage and gender group.

AI – ADEQUATE INTAKE
(Used when an RDI cannot be determined): The average daily nutrient intake level based on 
observed or experimentally-determined approximations or estimates of nutrient intake by a group 
(or groups) of apparently healthy people that are assumed to be adequate.

UL – UPPER LEVEL OF INTAKE:
The highest average daily nutrient intake level likely to pose no adverse health effects to almost all 
individuals in the general population. As intake increases above the UL, the potential risk of adverse 
effects increases.

EER – ESTIMATED ENERGY REQUIREMENT:
The average dietary energy intake that is predicted to maintain energy balance in a healthy adult 
of defined age, gender, weight, height and level of physical activity, consistent with good health. In 
children and pregnant and lactating women, the EER is taken to include the needs associated with 
the deposition of tissues or the secretion of milk at rates consistent with good health.

AMDR – ACCEPTABLE MACRONUTRIENT DISTRIBUTION RANGE:
The AMDR is an estimate of the range of intake for each macronutrient for individuals (expressed 
as percent contribution to energy), which would allow for an adequate intake of all the other 
nutrients whilst maximising general health outcome.

SDT – SUGGESTED DIETARY TARGET:
A daily average intake from food and beverages for certain nutrients that may help in prevention of 
chronic disease.

* Adapted from the Food and Nutrition Board: Institute of Medicine Dietary Reference Intake
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NRV values to use for individuals and groups
As there are a range of recommended levels for different purposes in the NRVs a table has been 
provided with advice for dietitians indicating which values are suitable for use with individuals and 
which are suitable for groups.

Table 1. NRV Guide table

Nutrient Reference Value For individuals: For groups:
Estimated Average 
Requirement (EAR)

Use to examine the probability that 
usual intake is inadequate.

Use to estimate the prevalence 
of inadequate intakes within a 
group.

Recommended Dietary 
Intake (RDI)

Usual intake at or above this level has 
a low probability of inadequacy.

Do not use to assess intakes of 
groups.

Adequate Intake (AI) Usual intake at or above this level has 
a low probability of inadequacy. When 
the AI is based on median intakes of 
healthy populations, this assessment is 
made with less confidence.

Mean usual intake at or 
above this level implies a low 
prevalence of inadequate intakes. 
When the AI is based on median 
intakes of healthy populations, 
this assessment is made with 
less confidence.

Upper Level of Intake (UL) Usual intake above this level may 
place an individual at risk of adverse 
effects from excessive nutrient intake.

Use to estimate the percentage 
of the population at potential risk 
of adverse effects from excessive 
nutrient intake.

RECOMMENDED DIETARY INTAKE TABLES 

Table 2: Infants 0-6 months

Nutrient AI (per day) Nutrient AI (per day)

Protein (g) 10 (1.43g/kg) Vitamin C (mg) 25

Total fat (g) 31 Vitamin D (μg) 5

n-6 fats (g) 4.4 Vitamin E (αTE) (mg) 4

n-3 fats (g) 0.5 Vitamin K (μg) 2

LC n-3 fats None set Calcium (mg) 210

Carbohydrate (g) 60 Chromium (μg) 0.2

Dietary fibre (g) None set Copper (mg) 0.2

Water (total) (L) 0.7 Fluoride (mg) 0.01

Vitamin A (retinol as retinyl 
esters) (μg)

250 Iodine (μg) 90

Thiamin (mg) 0.2 Iron (mg) 0.2

Riboflavin (mg) 0.3 Magnesium (mg) 30

Niacin (preformed) (mg) 2 Manganese (mg) 0.003a

Vitamin B6 (mg) 0.1 Molybdenum (μg) 2

Vitamin B12 (μg) 0.4 Phosphorus (mg) 100
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Folate (μg) 65 Potassium (mg) 400

Pantothenate (mg) 1.7 Selenium (μg) 12

Biotin (μg) 5 Sodium (mg) 120

Choline (mg) 125 Zinc (mg) 2

NB: Adequate Intakes (AIs) only are set for infants aged 0-6 months based on the content of breast milk in healthy 
mothers assuming a breast milk volume of 780 ml/day and rounding where appropriate (reference body weight 7 kg).

a 0.003mg = 3 μg 
αTE = αTocopherol Equivalents

Table 3: Infants 7-12 months

Nutrient AI (per day) Nutrient AI (per day)

Protein (g) 14 (1.6 g/kg) Vitamin C (mg) 30

Total fat (g) 30 Vitamin D (μg) 5

n-6 fats (g) 4.6 Vitamin E (αTE) (mg) 5

n-3 fats (g) 0.5 Vitamin K (μg) 2.5

LC n-3 fats None set Calcium (mg) 270

Carbohydrate (g) 95 Chromium (μg) 5.5

Dietary fibre (g) None set Copper (mg) 0.22

Water (total) (L) 0.8 Fluoride (mg) 0.5

Vitamin A (RE) (μg) 430 Iodine (μg) 110

Thiamin (mg) 0.3 Iron (mg) 7

Riboflavin (mg) 0.4 Magnesium (mg) 75

Niacin Equivs. (mg) 4 Manganese (mg) 0.6

Vitamin B6 (mg) 0.3 Molybdenum (μg) 3

Vitamin B12 (μg) 0.5 Phosphorus (mg) 275

Folate (DFE) (μg) 80 Potassium (mg) 700

Pantothenate (mg) 2.2 Selenium (μg) 15

Biotin (μg) 6 Sodium (mg) 170

Choline (mg) 150 Zinc (mg)a 3

NB: Adequate Intakes (AIs) only are set for most nutrients based on estimates of intake from breast milk (600ml/d 
assumed) and complementary food (based on usual daily amounts consumed) as detailed in (Food and Nutrition Board: 
Institute of Medicine Dietary Reference Intakes publications) or, where intake data are not available or are unreliable, by 
extrapolation from younger infants or adults on a metabolic body weight basis or by factorial calculation.

a Recommended Dietary Intake (RDI) 
RE = Retinol Equivalents, DFE = Dietary Folate Equivalents

Nutrient AI (per day) Nutrient AI (per day)
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Table 4: Children 1-3 yrs

Nutrient RDI (per day) Nutrient RDI (per day)

Protein (g) 14 (1.08 g/kg) Vitamin D(μg)a,c 5

Linoleic acid (g)a 5 Vitamin E (α TE) (mg)a 5

α-linolenic (g)a 0.5 Vitamin K (μg)a 25

LC n-3 fats (mg)a 40 Calcium (mg) 500

Dietary fibre (g)a 14 Chromium (μg)a 11

Water (total) (L)a,b 1.4 Copper (mg)a 0.7

Vitamin A (RE) (μg) 300 Fluoride (mg)a 0.7

Thiamin (mg) 0.5 Iodine (μg) 90

Riboflavin (mg) 0.5 Iron (mg)d 9

Niacin Equivs. (mg) 6 Magnesium (mg) 80

Vitamin B6 (mg) 0.5 Manganese (mg)a 2

Vitamin B12 (μg) 0.9 Molybdenum (μg) 17

Folate (DFE) (μg) 150 Phosphorus (mg) 460

Pantothenate (mg)a 3.5 Potassium (mg)a 2000

Biotin (μg)a 8 Selenium (μg) 25

Choline (mg)a 200 Sodium (mg)a 200-400

Vitamin C (mg) 35 Zinc (mg)e 3

a Denotes Adequate Intakes (AIs). 
b Total Water = food and fluids. Fluids = approximately 70% of total water intake for children. 
c With regular sun exposure there would not be a need for dietary vitamin D. 
d Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher. 
e Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher.

Table 5: Children 4-8 yrs

Nutrient RDI (per day) Nutrient RDI (per day)

Protein (g) 20 (0.91 g/kg) Vitamin D (μg)a,c 5

Linoleic acid (g)a 8 Vitamin E (α TE) (mg)a 6

α-linolenic (g)a 0.8 Vitamin K (μg)a 35

LC n-3 fats (mg)a 55 Calcium (mg) 700

Dietary fibre (g)a 18 Chromium(μg)a 15

Water (total) (L)a,b 1.6 Copper (mg)a 1

Vitamin A (RE) (μg) 400 Fluoride (mg)a 1

Thiamin (mg) 0.6 Iodine (μg) 90

Riboflavin (mg) 0.6 Iron (mg)d 10

Niacin Equivs. (mg) 8 Magnesium (mg) 130

Vitamin B6 (mg) 0.6 Manganese (mg)a 2.5
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Vitamin B12(μg) 1.2 Molybdenum (μg) 22

Folate (DFE) (μg) 200 Phosphorus (mg) 500

Pantothenate (mg)a 4 Potassium (mg) a 2300

Biotin (μg)a 12 Selenium (μg) 30

Choline (mg)a 250 Sodium (mg)a 300-600

Vitamin C (mg) 35 Zinc (mg)e 4

a Denotes Adequate Intakes (AIs). 
b Total Water = food and fluids. Fluids = approximately 70% of total water intake for children. 
c With regular sun exposure there would not be a need for dietary vitamin D. 
d Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher. 
e Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher.

Table 6: Children and Adolescents 9-13 yrs

Nutrient RDI (per day) Nutrient RDI (per day)
Protein (g) Boys 40 (0.94 g/kg) 

 Girls 35 (0.87 g/kg)
Vitamin D (μg)a,c 5

Linoleic acid (g)a Boys 10 
 Girls 8.0

Vitamin E(α TE) (mg)a Boys 9.0 
 Girls 8.0

α-linolenic (g)a Boys 1.0 
 Girls 0.8

Vitamin K (μg)a 45

LC n-3 fats (mg)a 70 Calcium (mg) 9-11 yrs 1000 
 12-13 yrs 1300

Dietary fibre (g)a Boys 24 
 Girls 20

Chromium (μg)a Boys 25 
 Girls 21

Water (total) (L)a,b Boys 2.2 
 Girls 1.9

Copper (mg)a Boys 1.3 
 Girls 1.1

Vitamin A (RE) (μg) 600 Fluoride (mg)a 2
Thiamin (mg) 0.9 Iodine (μg) 120
Riboflavin (mg) 0.9 Iron (mg)d 8
Niacin Equivs. (mg) 12 Magnesium (mg) 240
Vitamin B6 (mg) 1 Manganese (mg)a Boys 3.0 

 Girls 2.5
Vitamin B12 (μg) 1.8 Molybdenum (μg) 34
Folate (DFE) (μg) 300 Phosphorus (mg) 1250
Pantothenate (mg)a Boys 5.0 

 Girls 4.0
Potassium (mg)a Boys 3000 

 Girls 2500
Biotin (μg)a 20 Selenium (μg) 50
Choline (mg)a 375 Sodium (mg)a 400-800
Vitamin C (mg) 40 Zinc (mg)e 6

a Denotes Adequate Intakes (AIs). 
b Total Water = food and fluids. Fluids = approximately 70% of total water intake for children and adolescents. 
c With regular sun exposure there would not be a need for dietary vitamin D. 
d Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher. 
e Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher.

Nutrient RDI (per day) Nutrient RDI (per day)
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Table 7: Adolescents 14-18 yrs

Nutrient RDI (per day) Nutrient RDI (per day)
Protein (g) Boys 65 (0.99 g/kg) 

 Girls 45 (0.77 g/kg)
Vitamin D (μg)a,c 5

Linoleic acid (g)a Boys 12 
 Girls 8.0

Vitamin E (αTE) (mg)a Boys 10 
 Girls 8.0

α-linolenic (g)a Boys 1.2 
 Girls 0.8

Vitamin K (μg)a 55

LC n-3 fats (mg)a Boys 125 
 Girls 85

Calcium (mg) 1300

Dietary fibre (g)a Boys 28 
 Girls 22

Chromium (μg)a Boys 35 
 Girls 25

Water (total) (L)a,b Boys 2.7 
 Girls 2.2

Copper (mg)a Boys 1.5 
 Girls 1.1

Vitamin A (RE) (μg) Boys 900 
 Girls 700

Fluoride (mg)a 3

Thiamin (mg) Boys 1.2 
 Girls 1.1

Iodine (μg) 150

Riboflavin (mg) Boys 1.3 
 Girls 1.1

Iron (mg)d Boys 11 
 Girls 15

Niacin Equivs. (mg) Boys 16 
 Girls 14

Magnesium (mg) Boys 410 
 Girls 360

Vitamin B6 (mg) Boys 1.3 
 Girls 1.2

Manganese (mg)a Boys 3.5 
 Girls 3.0

Vitamin B12 (μg) 2.4 Molybdenum (μg) 43
Folate (DFE) (μg) 400 Phosphorus (mg) 1250
Pantothenate (mg) Boys 6.0 

 Girls 4.0
Potassium (mg)a Boys 3600 

 Girls 2600
Biotin (μg)a Boys 30 

 Girls 25
Selenium (μg) Boys 70 

 Girls 60
Choline (mg)a Boys 550 

 Girls 400
Sodium (mg)a 460-920

Vitamin C (mg) 40 Zinc (mg)e Boys 13 
 Girls 7.0

a Denotes Adequate Intakes (AIs). 
b Total Water = food and fluids. Fluids = approximately 70% of total water intake for children and adolescents. 
c With regular sun exposure there would not be a need for dietary vitamin D. 
d Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher. 
e Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher.
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Table 8: Adult Males

Nutrient 19-30 yrs 31-50 yrs 51-70 yrs > 70 yrs
Protein (g) 64 

(0.84 g/kg)
64 
(0.84 g/kg)

64 
(0.84 g/kg)

81 
(1.07 g/kg)

Linoleic acid (g)a 13 13 13 13
α-linolenic acid (g)a 1.3 1.3 1.3 1.3
LC n-3 fats (mg)a 160 160 160 160
Dietary Fibre (g)a 30 30 30 30
Water (total) (L)a,b 3.4 3.4 3.4 3.4
Vitamin A (RE) (μg)  900  900  900  900
Thiamin (mg) 1.2 1.2 1.2 1.2
Riboflavin (mg) 1.3 1.3 1.3 1.6
Niacin Equivs. (mg) 16 16 16 16
Vitamin B6 (mg) 1.3 1.3 1.7 1.7
Vitamin B12 (μg) 2.4 2.4 2.4 2.4
Folate (DFE) (μg) 400 400 400 400
Pantothenate (mg)a 6.0 6.0 6.0 6.0
Biotin (μg)a 30 30 30 30
Choline (mg)a 550 550 550 550
Vitamin C (mg) 45 45 45 45
Vitamin D (μg)a,c 5.0 5.0 10 15
Vitamin E (αTE) (mg)a 10 10 10 10
Vitamin K (μg)a 70 70 70 70
Calcium (mg) 1000 1000 1000 1300
Chromium (μg)a 35 35 35 35
Copper (mg)a 1.7 1.7 1.7 1.7
Fluoride (mg)a 4.0 4.0 4.0 4.0
Iodine (μg) 150 150 150 150
Iron (mg)d 8.0 8.0 8.0 8.0
Magnesium (mg) 400 420 420 420
Manganese (mg)a 5.5 5.5 5.5 5.5
Molybdenum (μg) 45 45 45 45
Phosphorus (mg) 1000 1000 1000 1000
Potassium (mg)a 3800 3800 3800 3800
Selenium (μg) 70 70 70 70
Sodium (mg)a 460-920 460-920 460-920 460-920
Zinc (mg)e 14 14 14 14

a Denotes Adequate Intakes (AIs). 
b Total Water = food and fluids. Fluids = approximately 75% of total fluid intake for adults. 
c With regular sun exposure there would not be a need for dietary vitamin D. 
d Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher. 
e Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher.
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Table 9: Adult Females

Nutrient 19 - 30 years 31 - 50 years 51 - 70 years > 70 years
Protein (g) 46 

 (0.75g/kg)
46 
 (0.75g/kg)

46 
 (0.75g/kg)

57 
 (0.94 /kg)

Linoleic acid (g)a 8 8 8 8
α-linolenic (g)a 0.8 0.8 0.8 0.8
LC n-3 fats (mg)a 90 90 90 90
Dietary fibre (g)a 25 25 25 25
Water (total) (L)a,b 2.8 2.8 2.8 2.8
Vitamin A (RE) (μg) 700 700 700 700
Thiamin (mg) 1.1 1.1 1.1 1.1
Riboflavin (mg) 1.1 1.1 1.1 1.3
Niacin Equivs.(mg) 14 14 14 14
Vitamin B6 (mg) 1.3 1.3 1.5 1.5
Vitamin B12 (μg) 2.4 2.4 2.4 2.4
Folate (DFE) (μg) 400 400 400 400
Pantothenate (mg)a 4 4 4 4
Biotin (μg)a 25 25 25 25
Choline (mg)a 425 425 425 425
Vitamin C (mg) 45 45 45 45
Vitamin D (μg)a,c 5 5 10 15
Vitamin E(αTE) (mg)a 7 7 7 7
Vitamin K (μg)a 60 60 60 60
Calcium (mg) 1000 1000 1300 1300
Chromium (μg)a 25 25 25 25
Copper (mg)a 1.2 1.2 1.2 1.2
Fluoride (mg)a 3 3 3 3
Iodine (μg) 150 150 150 150
Iron (mg)d 18 18 8 8
Magnesium (mg) 310 320 320 320
Manganese (mg)a 5 5 5 5
Molybdenum (μg) 45 45 45 45
Phosphorus (mg) 1000 1000 1000 1000
Potassium (mg)a 2800 2800 2800 2800
Selenium (μg) 60 60 60 60
Sodium (mg)a 460-920 460-920 460-920 460-920
Zinc (mg)e 8 8 8 8

a Denotes Adequate Intakes (AIs). 
b Total Water = food and fluids. Fluids = approximately 75% of total fluid intake for adults. 
c With regular sun exposure there would not be a need for dietary vitamin D. 
d Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher. 
e Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher.
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Table 10: Pregnancy and Lactation

Nutrient Pregnancy Lactation
Protein 14-18yrs 

19-50yrs
58g (1.02g/kg)  
60g (1.00g/kg)

14-18yrs 
19-50yrs

63g (1.11g/kg) 
67g (1.10g/kg)

Linoleic acid (g)a 10 12
α-linolenic (g)a 1 1.2
LC n-3 fats (mg)a 14-18yrs 

19-50yrs
110 
115

14-18yrs 
19-50yrs

140 
145

Dietary fibre (g)a 14-18yrs 
19-50yrs

25 
28

14-18yrs 
19-50yrs

27 
30

Water (total) (L)a,b 14-18yrs 
19-50yrs

2.4 
3.1

14-18yrs 
19-50yrs

2.9 
3.5

Vitamin A (RE) (μg) 14-18yrs 
19-50yrs

700 
800

1100

Thiamin (mg) 1.4 1.4
Riboflavin (mg) 1.4 1.6
Niacin Equivs.(mg) 18 17
Vitamin B6 (mg) 1.9 2
Vitamin B12 (μg) 2.6 2.8
Folate (DFE) (μg) 600 500
Pantothenate (mg)a 5 6
Biotin (μg)a 30 35
Choline (mg)a 14-18yrs 

19-50yrs
415 
440

14-18yrs 
19-50yrs

525 
550

Vitamin C (mg) 14-18yrs 
19-50yrs

40 
60

14-18yrs 
19-50yrs

80 
85

Vitamin D (μg)a,c 5 5
Vitamin E (αTE) (mg)a 14-18yrs 

19-50yrs
8.0 
7.0

14-18yrs 
19-50yrs

12 11

Vitamin K (μg)a 60 60
Calcium (mg) 14-18yrs 

19-50yrs
1300 
1000

14-18yrs 
19-50yrs

1300 
1000

Chromium (μg)a 30 45
Copper (mg)a 14-18yrs 

19-50yrs
1.2 
1.3

14-18yrs 
19-50yrs

1.4 
1.5

Fluoride (mg)a 3 3
Iodine (μg) 220 270
Iron (mg)d 27 14-18yrs 

19-50yrs
10 
9.0

Magnesium (mg) 14-18yrs 
19-30yrs 
31-50yrs

400 
350 
360

14-18yrs 
19-30yrs 
31-50yrs

360 
310 
320

Manganese (mg)a 5 5
Molybdenum (μg) 50 50
Phosphorus (mg) 14-18yrs 

19-50yrs
1250 
1000

14-18yrs 
19-50yrs

1250 
1000

Potassium (mg)a 2800 2800
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Selenium (μg) 65 75
Sodium (mg)a 460–920 460–920
Zinc (mg)e 14-18yrs 

 19-50yrs
10  
11

14-18yrs 
 19-50yrs

11  
12

a Denotes Adequate Intakes (AIs). 
b Total Water = food and fluids. Fluids = approximately 75% of total fluid intake for all women. 
c With regular sun exposure there would not be a need for dietary vitamin D. 
d Absorption of iron is lower from vegetarian diets so intakes will need to be up to 80% higher. 
e Absorption of zinc is lower from vegetarian diets so intakes will need to be up to 50% higher.

ESTIMATED ENERGY REQUIREMENTS FOR GROUPS
See DNZ Handbook sections Estimating Energy Requirements: Adults, and Paediatrics–EER for 
Infants, Children and Adolescents up to 18 years.

UPPER LEVELS OF INTAKE

Table 11: Upper Levels of Intake

Nutrient Infantsa 1-3 
years

4-8 
years

9-13 
years

14-18 
years 
(including 
pregnancy 
and 
lactation)

Adult 
males

Adult 
females 
(including 
pregnancy 
and 
lactation)

Proteinb NP NP NP NP NP NP NP
Linoleic acid NP NP NP NP NP NP NP
α-linolenic NP NP NP NP NP NP NP
LC n-3 fats (mg) NP 3000 3000 3000 3000 3000 3000
Dietary fibre NP NP NP NP NP NP NP
Water (total) NP NP NP NP NP NP NP
Vitamin A (μg)c 600 600 900 1700 2800 3000 3000
Thiamin NP NP NP NP NP NP NP
Riboflavin NP NP NP NP NP NP NP
Nicotinic acid (mg) 
 Nicotinamide (mg)

NP 
 NP

10 
 150

15 
 250

20 
 500

30 
 750

35 
 900

35 
 900

Vitamin B6 (mg)d NP 15 20 30 40 50 50
Vitamin B12 (μg) NP NP NP NP NP NP NP
Folate (DFE) (μg)e NP 300 400 600 800 1000 1000
Pantothenate NP NP NP NP NP NP NP
Biotin NP NP NP NP NP NP NP
Choline (mg) NP 1000 1000 1000 3000 3500 3500
Vitamin Cf NP NP NP NP NP NP NP
Vitamin D (μg) 25 80 80 80 80 80 80
Vitamin E (αTE) 
(mg)

NP 70 100 180 250 300 300

Vitamin K NP NP NP NP NP NP NP
Calcium (mg) NP 2500 2500 2500 2500 2500 2500
Chromium NP NP NP NP NP NP NP

Nutrient Pregnancy Lactation
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Copper (mg) NP 1 0 3 5 8 10 10
Fluoride (mg) 0-6 mo 

0.7 mg 
 7-12 mo 
0.9mg

1.3 2.2 10 10 10 10

Iodine (μg) NP 200 300 600 900 1100 1100
Iron (mg) 20 20 40 40 45 45 45
Magnesium 
 Supplements (mg)

NP 65 110 350 350 350 350

Manganeseg NP NP NP NP NP NP NP
Molybdenum (μg) NP 300 600 1100 1700 2000 2000
Phosphorus (mg) NP 3000 3000 4000 4000 19-70 yrs 

4000mg 
 >70 yrs  
3000mg

19-70 yrs  
4000mg 
 >70 yrs  
3000mg 
 Pregnancy: 
3500mg 
 Lactation: 
4000mg

Potassium NP NP NP NP NP NP NP
Selenium (μg) 0-6 mo 

45μg 
 7-12 mo  
60μg

90 150 280 400 400 400

Sodium (mg) NP 1000 1400 2000 2300 2300 2300
Zinc (mg) 0-6 mo 

4mg 
 7-12 mo 
5mg

7 12 25 35 40 40

a For infants it is generally not possible (NP) to establish an Upper level of Intake. Intake for infants should be from breast 
milk, formula or foods only. For other ages, limited data for certain nutrients may mean it is not possible to set an Upper 
level of Intake (UL). 
b Upper limit of 25% energy from protein recommended in relation to the balance of macronutrients for chronic disease 
prevention. 
c For Vitamin A the UL is for retinol. A limit cannot be established for supplemental beta-carotene intake and is not 
required for food sources. 
d For Vitamin B6 UL is for pyridoxine. 
e For folate, UL is for folic acid from fortified foods and supplements. 
f For Vitamin C, 1000mg/day would be a prudent limit. 
g Intake of manganese beyond that found in food and beverages could represent a health risk but there are insufficient 
data to set a UL.

Dietary patterns to reduce the risk of chronic disease
This section provides a very short summary of the detailed information on reducing the risk of 
chronic disease that is found in Nutrient Reference Values including Recommended Dietary Intakes 
(NHMRC 2006b).

Nutrient Infantsa 1-3 
years

4-8 
years

9-13 
years

14-18 
years 
(including 
pregnancy 
and 
lactation)

Adult 
males

Adult 
females 
(including 
pregnancy 
and 
lactation)
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RECOMMENDATIONS FOR THE PROPORTION OF MACRONUTRIENTS IN A 
HEALTHY DIET
The NRVs include recommendations for the percentage of energy provided by macronutrients, 
such as protein, carbohydrate, fat and essential fatty acids.

These values are known as acceptable macronutrient distribution ranges (AMDRs) and are set to 
ensure adequate micronutrient intakes and to reduce the risk of chronic disease.

Table 12. Percentage of Energy from Macronutrients

Macronutrient Percentage Energy
Protein 10-25%
Carbohydrate 45-65%
Fat
Linoleic acid
Alpha linolenic acid
Saturated and Trans (combined)

20-35%; of which
10%
1%
No more than 10% of Total Energy

These values have been used as the basis for developing the Ministry of Health’s food and nutrition 
guideline series. As well, AMDRs can be used for calculating diets for individuals to improve health 
and reduce the risk of chronic disease.

SUGGESTED TARGETS FOR SELECTED NUTRIENT INTAKES TO REDUCE RISK 
OF CHRONIC DISEASE
Research studies were assessed for the relationship, particularly where it was beneficial, between 
the intakes of selected micronutrients and chronic disease.

As a result recommendations have been made, which are known as suggested dietary targets 
(SDTs), for the level of intakes of these nutrients that is associated with a reduced risk of chronic 
disease.

These targets are based on food intakes and do not include use of dietary supplements, as 
supplements do not confer the same benefits for health and risk reduction that nutrient intakes from 
foods provide.

The SDTs are most often set at the 90th centile level of the current population intake i.e. for 
vitamins A, C, and E, dietary fibre, potassium and long chain omega 3 fatty acids.

Targets for folate and sodium are also provided, but are set on a different basis and not at the 90th 
centile of current intakes.

The SDT levels of intake are consistent with the type of dietary patterns which provide health 
benefits and reduce the risk of chronic disease. In general, the type of dietary patterns needed to 
meet the suggested targets require increased intakes of vegetables, fruit, and wholegrain cereals, 
and oily fish for the long chain omega 3 fatty acids.

References
1. NHMRC. 2006a. Nutrient Reference Values for Australia and New Zealand: Executive Summary. Canberra: NHMRC; 

Wellington: Ministry of Health.

2. NHMRC. 2006b. Nutrient Reference Values for Australia and New Zealand including Recommended Dietary Intakes. 
Canberra: NHMRC; Wellington: Ministry of Health.

3. Truswell A S (ed). 1990. Recommended Nutrient Intakes: Australian Papers. Sydney: Australian Professional 
Publications.
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Nutrition Care Process & Terminology

The Nutrition Care Process and Terminology (NCPT) is a standardized model developed by the 
Academy of Nutrition and Dietetics to guide dietitians in providing high quality nutrition care.

Electronic NCPT (eNCPT) is a comprehensive guide for implementing the Nutrition Care Process 
using standardised language. DNZ provides access to up to date information on NCPT through the 
Academy of Nutrition and Dietetics eNCPT website http://ncpt.webauthor.com/.

Further information about NCPT is also available at the Academy of Nutrition and Dietetic website 
www.eatright.org

Many dietitians in New Zealand are using the ADIME format for documentation which directly 
parallels NCP.

Table 1: ADIME: Assessment Diagnosis and Intervention Monitoring and Evaluation

Assessment Obtain/ collect relevant data  to identify nutrition-related problem(s) considering  the 
following  components:

• Client history

• Biochemical data, medical tests, and procedures

• Anthropometric measurements

• Nutrition-focused physical findings

• Food/nutrition-related history

Analyse and interpret collected data–compare with relevant nutrition standards
Diagnosis Identify a nutrition problem (P), determine etiology/cause (E) and state signs and 

symptoms (S) & document as a PES statement (see below for full options).

Diagnosis domains:

• Intake (e.g. too much/too little of a nutrient compared to actual needs)

• Clinical (e.g. nutrition problem that relates to a medical or physical problem)

• Behavioural, environmental/ (e.g. beliefs, knowledge, attitudes, access to food and 
food safety)

Intervention Determine nutrition intervention and prescription.

Formulate goals and determine action:

Intervention domains:

• Food and/or nutrient delivery

• Nutrition education

• Nutrition counselling

• Coordination of care

Implement action
Monitoring & 
Evaluation

Evaluate/reassess/ continue nutrition-related care.

Select and identify quality indicators as per assessment components:

• Food/nutrition-related history

• Biochemical data, medical tests, and procedures

• Anthropometric measurements

• Nutrition-focused physical findings

Monitor and evaluate resolution of diagnosis

http://ncpt.webauthor.com/
http://www.eatright.org
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Helpful Information / Practice Tips

NUTRITION DIAGNOSIS STATEMENTS
The purpose of a nutrition diagnosis is to identify and describe a specific nutrition problem that can 
be resolved or improved through treatment or nutrition intervention.  

NB: A nutrition diagnosis (e.g. inconsistent carbohydrate intake) is different from a medical 
diagnosis (e.g. diabetes).

A PES statement is written to describe the nutrition diagnosis, its root cause and the assessment 
data that provide the evidence for the nutrition diagnosis.

“PROBLEM (P) RELATED TO ETIOLOGY (E) AS EVIDENCED BY SIGNS AND 
SYMPTOMS (S/S)”.
 

Problem (P) • State how the patient deviates from the desired nutritional status.

• State the problem using standard nutrition diagnosis terminology.  

• If there is no problem identified, then dietetic input is not warranted and “no pertinent 
nutritional concern at this time” may be recorded in the medical notes.

Etiology (E) • Describe the contributing factors / underlying cause of the nutrition problem 
(pathophysiological, medical, situational, developmental, and environmental).

• This may be a term from the NCP terminology which is linked to the problem, with 
the words “related to”.

Signs and 
Symptoms (S/S)

• State the evidence for each nutrition problem which comes from the assessment 
part of NCP and provide the proof that the problem exists.

• S/S are linked to the etiology by the phrase “as evidenced by”.

• Ensure S/S are specific and measurable to monitor for success of intervention.

CHARACTERISTICS OF A WELL-WRITTEN PES:
• Clear and concise.

• Specific and patient-centered.

• Each PES statement describes one nutrition problem, although there may be more than one 
nutrition diagnosis.

• Related to an etiology that is the main cause of the nutrition diagnosis and which the dietitian 
can resolve or affect.

• Based on reliable and accurate assessment data.

EXAMPLE PES STATEMENTS:
• Inadequate protein-energy intake related to poor appetite and nausea/vomiting secondary to 

chemotherapy treatment as evidenced by unintentional weight loss (10% in 6/12) and severe 
signs of muscle wasting and subcutaneous fat loss.

• Excessive sodium intake related to excessive intake of high sodium foods as evidenced by 
patients reported food intake and two 24 hour urinary sodium results.

MONITORING PROGRESS AND DETERMINING DIAGNOSIS STATUS
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Monitoring and evaluating the client’s progress of their plan during follow-up of care is an important 
part of NCPT.  State progress / achievement of the goals and outcome indicators agreed at the 
initial assessment.

Determine nutrition diagnosis status using terms such as:

• “Resolved”– nutrition diagnosis no longer exists because it has been addressed.

• “Improvement /progress shown/unresolved”– nutrition diagnosis still exists but S/S showing 
improvement. Client making progress.

• “No improvement/ no progress /unresolved” – nutrition diagnosis still exists, little to no 
improvement shown, still appropriate for client’s condition.

• “Stabilised” –nutrition diagnosis continues and with ongoing nutrition intervention is stable/ 
controlled at an appropriate level.

• “No longer appropriate” – nutrition diagnosis is no longer exists because client’s condition or 
situation has changed. The focus of nutrition interventions no longer supports the nutrition 
diagnosis.

• New diagnosis – initiation of a nutrition diagnosis.

Standardised Nutrition Terminology Tables
Standardised Nutrition Terminology enables dietitians to clearly articulate the exact nature of the 
nutrition problem and specifically describe what intervention was accomplished along with goals 
and approaches. A useful summary of Nutrition Diagnoses Terminology from the 2015 Edition is 
provided below.

Nutritional Diagnosis Terms & Definitions  
Taken from eNCPT ©2016Academy of Nutrition and Dietetics. 

INTAKE DOMAIN: Defined as “actual problems related to intake of energy, nutrients, fluids and 
bioactive substances through oral diet or nutrition support (enteral or parenteral nutrition).”
Energy Balance Defined as “actual or estimated changes in 

energy (caloriekcal/kJ) balance.”
Increased energy expenditure NI-1.1 Resting metabolic rate (RMR) more than 

predicted requirements due to body 
composition, medications, endocrine, 
neurologic, or genetic changes.

Inadequate* energy intake            Note A
Note: May not be an appropriate nutrition 
diagnosis when the goal is weight loss, during 
end-of-life care, upon initiation of EN/PN, or 
acute stressed state (e.g., surgery, organ 
failure).

NI-1.2 Energy intake that is less than energy 
expenditure, established reference standards, 
or recommendations based on physiological 
needs.

Excessive energy intake 
Note: May not be appropriate nutrition 
diagnosis when weight gain is desired.

NI-1.3 Energy intake that exceeds energy 
expenditure, established reference standards, 
or recommendations based on physiological 
needs.
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Predicted inadequate energy intake 
Note: May not be an appropriate nutrition 
diagnosis during weight loss. Use Inadequate 
Energy Intake (NI-1.4) when current energy 
intake is less than energy expenditure.

NI-1.4 Future energy intake that is anticipated, based 
on observation, experience, or scientific 
reason, to be less than estimated energy 
expenditure, established reference standards, 
or recommendations based on physiological 
needs. 

Predicted excessive energy intake 
Note: May not be appropriate nutrition 
diagnosis when weight gain is desired. Use 
Excessive Energy Intake (NI-1.5) when 
current energy intake is more than energy 
expenditure.

NI-1.5 Future energy intake that is anticipated, 
based on observation, experience, or 
scientific reason, to exceed estimated energy 
expenditure, established reference standards, 
or recommendations based on physiological 
needs.

Oral or Nutrition Support Intake Defined as “actual or estimated food and 
beverage intake from oral diet or nutrition 
support compared with patient goal.”

Inadequate* oral intake                               
Note A
Note: This nutrition diagnosis does not include 
intake via oroenteric tube. May not be an 
appropriate nutrition diagnosis when the goal 
is weight loss, during end-of-life care, upon 
initiation of feeding, or during combined oral/
EN/PN therapy.                                                   

NI-2.1 Oral food/beverage intake that is less 
than established reference standards or 
recommendations based on physiological 
needs. 

Excessive oral intake 
Note: This nutrition diagnosis does not include 
intake via oroenteric tube.  May not be an 
appropriate nutrition diagnosis when weight 
gain is desired.

NI-2.2 Oral food/beverage intake that exceeds 
estimated energy needs, established reference 
standards, or recommendations based on 
physiological needs. 

Inadequate* enteral nutrition infusion 
Note: May not be an appropriate nutrition 
diagnosis when recommendation is for weight 
loss, during end-of-life care, upon initiation of 
feeding, or during acute stressed states (e.g., 
surgery, organ failure).

NI-2.3 Enteral infusion that provides fewer calories/
kcal/kJ or nutrients compared to established 
reference standards or recommendations 
based on physiological needs.

Excessive enteral nutrition infusion NI-2.4 Enteral infusion provides more calories/kcal/kJ 
or nutrients compared to established reference 
standards or recommendations based on 
physiological needs.

Enteral nutrition composition inconsistent 
with needs

NI-2.5 Enteral nutrition formula that varies 
from established reference standards or 
recommendations based on physiological 
needs.

Enteral nutrition administration 
inconsistent with needs

NI-2.6 Enteral nutrition provision that varies 
from established reference standards or 
recommendations based on physiological 
needs.

Energy Balance Defined as “actual or estimated changes in 
energy (caloriekcal/kJ) balance.”



170

Inadequate* parenteral nutrition infusion 
Note: May not be an appropriate nutrition 
diagnosis when recommendation is for weight 
loss, during end-of-life care, upon initiation of 
feeding, or during acute stressed states (e.g., 
surgery, organ failure).

NI-2.7 Parenteral infusion that provides fewer calories/
kcal/kJ or nutrients compared to established 
reference standards or recommendations 
based on physiological need.

Note: May not be an appropriate nutrition 
diagnosis when recommendation is for weight 
loss, during end-of-life care, upon initiation of 
feeding, or during acute stressed states (e.g., 
surgery, organ failure).

Excessive parenteral nutrition infusion  NI-2.8 Parenteral infusion that provides more calories 
or nutrients compared to established  reference 
standards or recommendations based on 
physiological needs.

Parenteral nutrition composition 
inconsistent with needs

NI-2.9 Parenteral nutrition composition that varies 
from established reference standards or 
recommendations based on physiological 
needs.

Parenteral nutrition administration 
inconsistent with needs

NI-
2.10

Parenteral nutrition provision that varies 
from established reference standards or 
recommendations based on physiological 
needs.

Limited food acceptance   
Note: May not be an appropriate nutrition 
diagnosis for individuals with anorexia 
nervosa, bulimia nervosa, binge eating 
disorder or eating disorder not otherwise 
specified (EDNOS). Please consider 
Disordered Eating Pattern (NB-1.5).

NI-2.11
Oral food/beverage intake that is inconsistent 
with reference standard intake for type, variety, 
or quality.

Note: May not be an appropriate nutrition 
diagnosis for individuals with anorexia nervosa, 
bulimia nervosa, binge eating disorder, 
or eating disorder not otherwise specified 
(EDNOS). Please consider using Disordered 
Eating Pattern (NB-1.5.)

Fluid Intake Defined as “actual or estimated fluid intake 
compared with patient goal.”

Inadequate* Fluid Intake                             
Note A

NI-3.1 Lower intake of fluid-containing foods or 
substances compared to established reference 
standards or recommendations based on 
physiological needs

Excessive fluid intake NI-3.2 Higher intake of fluid compared to established 
reference standards or recommendations 
based on physiological needs.

Bioactive Substances Defined as “actual or observed intake 
of bioactive substance, including single 
or multiple functional food components, 
ingredients, dietary supplements, alcohol.”

Inadequate substance intake (specify) NI-4.1 Lower intake of bioactive substances 
compared to established reference standards 
or recommendations based on physiological 
needs.

Excessive bioactive substance intake 
(specify)

NI-4.2 Higher intake of bioactive substances 
compared to established reference standards 
or recommendations based on physiological 
needs.

Excessive alcohol intake NI-4.3 Intake more than the suggested limits for 
alcohol.

Oral or Nutrition Support Intake Defined as “actual or estimated food and 
beverage intake from oral diet or nutrition 
support compared with patient goal.”
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Nutrient Defined as “actual or estimated intake of 
specific nutrient groups or single nutrients 
as compared with desired levels.”

Increased nutrient needs (specify) NI-5.1 Increased need for a specific nutrient 
compared to established reference standards 
or recommendations based on physiological 
needs.

Inadequate* protein–energy intake                                                                                                                            NI-5.2 Inadequate intake of protein and/or energy 
compared to established reference standards 
or recommendations based on physiological 
needs of short or recent duration.

Decreased nutrient needs (specify) NI-5.3 Decreased need for a specific nutrient 
compared to established reference standards 
or recommendations based on physiological 
needs.

Imbalance of nutrients NI-5.4 An undesirable combination of nutrients, such 
that the amount of one nutrient interferes with 
or alters absorption and/or utilization of another 
nutrient.

Fat and Cholesterol
Inadequate* fat intake                                  
Note: May not be an appropriate nutrition 
diagnosis when the goal is weight loss or 
during end-of-life care.                                                               

NI-
5.5.1

Lower fat intake compared to established 
reference standards or recommendations 
based on physiological needs.

Excessive fat intake NI-
5.5.2

Higher fat intake compared to established 
reference standards or recommendations 
based on physiological needs.

Intake of types of fats inconsistent with needs 
(specify)

NI-
5.5.3

Intake of wrong type or quality of fats 
compared to established reference standards 
or recommendations based on physiological 
needs.

Protein
Inadequate* protein intake                                                                                                                                          NI-

5.6.1
Lower intake of protein compared to 
established reference standards or 
recommendations based on physiological 
needs.

Excessive protein intake NI-
5.6.2

Intake more than the recommended level of 
protein compared to established reference 
standards or recommendations based on 
physiological needs.

Intake of types of proteins inconsistent 
with needs (specify)

NI-
5.6.3

Intake of an amount of a specific type of protein 
compared to established reference standards 
or recommendations based on physiological 
needs.

Amino Acids
Intake of types of amino acids inconsistent 
with needs

NI-
5.7.1

Intake of an amount of a specific type of 
amino acid compared to established reference 
standards or recommendations based on 
physiological needs.

Carbohydrate and Fiber
Inadequate* carbohydrate intake               
Note A

NI-
5.8.1

Lower intake of carbohydrate compared 
to established reference standards or 
recommendations based on physiological 
needs.



172

Excessive carbohydrate intake NI-
5.8.2

Intake more than the recommended level and 
type of carbohydrate compared to established 
reference standards or recommendations 
based on physiological needs.

Intake of types of carbohydrate 
inconsistent with needs (specify)
Note: Types of carbohydrate can refer 
generally to sugars, starch and fiber or 
specific carbohydrates (e.g., sucrose, fructose, 
lactose). Intolerance to the protein component 
of grains (e.g., gluten) should be documented 
using the less than optimal intake of types of 
proteins or amino Acids (NI-5.7.3) reference 
sheet.

NI-
5.8.3

Intake of an amount of a specific type of 
carbohydrate compared to established 
reference standards or recommendations 
based on physiological needs.

Inconsistent Carbohydrate Intake NI-
5.8.4

Inconsistent timing of carbohydrate intake 
throughout the day, day to day, or a pattern of 
carbohydrate intake that is not consistent with 
recommended pattern based on physiological 
or medication needs.

Inadequate* fiber intake                               
Note A

NI-
5.8.5

Lower intake of fiber compared to established 
reference standards or recommendations 
based on physiological needs.

Excessive fiber intake NI-
5.8.6

Higher intake of fiber compared to 
recommendations based on patient/client 
condition.

Vitamin
Inadequate* vitamin intake (specify) NI-

5.9.1
Lower intake of one or more vitamins 
compared to established reference standards 
or recommendations based on physiological 
needs.

Excessive vitamin intake (specify) NI-
5.9.2

Higher intake of one or more vitamins 
compared to established reference standards 
or recommendations based on physiological 
needs.

Mineral
Inadequate* mineral intake (specify) NI-

5.10.1
Lower intake of one or more minerals 
compared to established reference standards 
or recommendations based on physiological 
needs.

Excessive mineral intake (specify) NI-
5.10.2

Higher intake of one or more minerals 
compared to established reference standards 
or recommendations based on physiological 
needs.

Multi-Nutrient
Predicted inadequate nutrient intake 
(specify) 

NI-
5.11.1

Future intake of one or more nutrients that is 
anticipated, based on observation, experience, 
or scientific reason, to fall short of estimated 
nutrient requirements, established reference 
standards, or recommendations based on 
physiological needs.

Carbohydrate and Fiber
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Predicted excessive nutrient intake 
(specify) 

NI-
5.11.2

Future intake of one or more nutrients that is 
anticipated, based on observation, experience, 
or scientific reason, to be more than estimated 
nutrient requirements, established reference 
standards, or recommendations based on 
physiological need.

*If a synonym for the term “inadequate” is helpful or needed, an approved alternate is the word “suboptimal.”

Note A: Whenever possible, nutrient intake data should be considered in combination with clinical, biochemical, 
anthropometric information, medical diagnosis, clinical status, and/or other factors as well as diet to provide a valid 
assessment of nutritional status based on a totality of the evidence. (Institute of Medicine. Dietary Reference Intakes: 
Applications in Dietary Assessment. Washington, DC: National Academies Press; 2000.)

CLINICAL DOMAIN: Defined as “nutritional findings/problems identified that relate to medical or 
physical conditions.”
Functional Defined as “change in physical or 

mechanical functioning that interferes 
with or prevents desired nutritional 
consequences.”

Swallowing difficulty    NC-1.1 Impaired or difficult movement of food and 
liquid within the oral cavity to the stomach.

Biting/Chewing (masticatory) difficulty NC-1.2 Impaired ability to bite or chew food in 
preparation for swallowing.

Breastfeeding difficulty NC-1.3 Inability to sustain infant nutrition through 
breastfeeding.

Altered GI function NC-1.4 Changes in digestion, absorption, or 
elimination.

Predicted breastfeeding difficulty NC-1.5 Future hindrance to breastfeeding, or 
lactation, is anticipated, based on observation, 
experience, or scientific reason.

Biochemical Defined as “change in capacity to 
metabolize nutrients as a result of 
medications, surgery, or as indicated by 
altered lab values.”

Impaired nutrient utilization NC-2.1 Changes in ability to metabolize nutrients and 
bioactive substances.

Altered nutrition-related laboratory values 
(specify) 

NC-2.2 Changes due to body composition, 
medications, body composition changes or 
genetics, or changes in ability to eliminate by 
products of digestive and metabolic processes

Food–medication interaction (specify) NC-2.3 Undesirable/harmful interaction(s) between 
food and over-the-counter (OTC) medications, 
prescribed medications, herbals, botanicals, 
and/or dietary supplements that diminishes, 
enhances, or alters the effect of nutrients and/
or medications.

Predicted food–medication interaction 
(specify) 
Note: Appropriate nutrition diagnosis when 
food–medication interaction is predicted, but 
has not yet occurred. This nutrition diagnosis is 
used when the practitioner wants to prevent a 
nutrient-medication interaction. Observed food-
medication interactions should be documented 
using Food-Medication Interaction (NC-2.3.1).

NC-2.4 Potential undesirable/harmful interaction(s) 
between food and over-the-counter (OTC) 
medications, prescribed medications, herbals, 
botanicals, and/or dietary supplements that 
diminishes, enhances, or alters the effect of 
nutrients and/or medications.
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Weight Defined as “chronic weight or changed 
weight status when compared with usual or 
desired body weight.”

Underweight NC-3.1 Low body weight compared to established 
reference standards or recommendations.

Unintended weight loss 
Note: May not be an appropriate nutrition 
diagnosis when changes in body weight are 
due to fluid.

NC-3.2 Decrease in body weight that is not planned or 
desired.

Overweight/obesity (specify) 
NC-3.3

Increased adiposity compared to established 
reference standards or recommendations, 
ranging from overweight to morbid obesity. 
(1)Overweight, adult or pediatric, (2)Obese 
pediatric {>95th percentile}, (3)Obese Class I 
{30-34.9kg/m2}, (4)Obese Class II {35-34.9 kg/
m2} (5)Obese Class III {40+ kg/m2}.

Unintended weight gain NC-3.4 Weight gain more than that which is desired or 
planned.

Growth rate below expected NC-3.5 Rate of growth or growth velocity slower than 
expected, or weight gain that is suboptimal in 
comparison with goal or reference standard.

Excessive growth rate NC-3.6 Rate of growth or growth velocity, during a 
period of growth (childhood, adolescence, 
pregnancy), that is higher in comparison with 
a goal, reference standard, or physiological 
needs.

Malnutrition Disorders Health consequences resulting from 
insufficient or excessive energy and/
ornutrient intake compared to physiologic 
needs and/or utilization

Malnutrition NI-4.1 Inadequate intake of protein and/or energy 
over prolonged periods of time resulting in loss 
of fat and/or muscle stores 

Starvation related malnutrition NC-
4.1.1

Chronic disease or condition related 
malnutrition

NC-
4.1.2

Acute disease or injury related malnutrition NC-
4.1.3

Behavioral-Environmental Domain: Defined as “nutritional findings/problems identified that relate 
to knowledge, attitudes/beliefs, physical environment, access to food, or food safety.”
Knowledge and Beliefs Defined as “actual knowledge and beliefs 

as related, observed, or documented.”
Food- and nutrition-related knowledge 
deficit

NB-1.1 Incomplete or inaccurate knowledge about 
food, nutrition, or nutrition-related information 
and guidelines. 

Unsupported beliefs/attitudes about food 
or nutrition-related topics 
Note: Use with caution to be sensitive to 
patient concerns

NB-1.2 Beliefs/attitudes and practices about food, 
nutrition, and nutrition-related topics that are 
incompatible with sound nutrition principles, 
nutrition care, or disease/condition (excluding 
disordered eating patterns and eating 
disorders).
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Not ready for diet/lifestyle change
                                                                                                                

NB-1.3 Lack of perceived value of nutrition-related 
behavior change compared to costs 
(consequences or effort required to make 
changes); conflict with personal value system; 
preceding event, condition or cause to 
behavior change.

Self-monitoring deficit NB-1.4 Lack of data recording to track personal 
progress

Disordered eating pattern
Note: May not be an appropriate nutrition 
diagnosis for individuals with Limited Food 
Acceptance NI-2.9.

NB-1.5 Beliefs, attitudes, thoughts, and behaviors 
related to food, eating, and weight 
management, including classic eating 
disorders as well as less severe, similar 
conditions that negatively impact health.

Limited adherence to nutrition-related 
recommendations

NB-1.6 Lack of nutrition-related changes as per 
intervention agreed upon by client or 
population.

Undesirable food choices NB-1.7 Food and/or beverage choices that are 
inconsistent with dietary reference intake 
standards (eg Dietary reference intakes, 
(national food guidelines (eg US Dietary 
Guidelines, My Plate), diet quality index 
standards (eg Healthy Eating index) or as 
defined in the nutrition prescription.

Physical Activity and Function Defined as “actual physical activity, self-
care, and quality-of-life problems as 
reported, observed, or documented.”

Physical inactivity NB- 
2.1

Low level of activity or sedentary behavior to 
the extent that it reduces energy expenditure 
and impacts health.

Excessive physical activity NB- 
2.2

Involuntary or voluntary physical activity or 
movement that interferes with energy needs, 
growth, or exceeds that which is necessary to 
achieve optimal health.

Inability to manage self-care NB- 
2.3

Lack of capacity or unwillingness to implement 
methods to support healthful food- and 
nutrition-related behavior.

Impaired ability to prepare foods/meals NB- 
2.4

Cognitive or physical impairment that prevents 
preparation of foods/fluids.

Poor nutrition quality of life (NQOL) NB- 
2.5

Diminished patient/client perception of quality 
of life in response to nutrition problems and 
recommendations.

Self-feeding difficulty NB- 
2.6

Impaired actions to place food or beverages in 
mouth.

Food Safety and Access Defined as “actual problems with food 
safety or access to food, water or nutrition 
related supplies.”

Intake of unsafe food                                                                                                           NB-3.1 Intake of food and/or fluids intentionally or 
unintentionally contaminated with toxins, 
poisonous products, infectious agents, 
microbial agents, additives, allergens, &/or 
agents of bioterrorism.
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Limited access to food and/or water NB-3.2 Diminished ability to acquire a sufficient 
quantity and variety of healthful food and/
or potable water based on dietary reference 
intake standards (eg Dietary reference intakes, 
(national food guidelines (eg US Dietary 
Guidelines, My Plate) or as defined in the 
nutrition prescription. 

Limited access to nutrition - related 
supplies

NB- 
3.3

Diminished ability to acquire nutrition-related 
supplies based on identified needs.

Access to potable water NB-3.4 Diminished ability to acquire a sufficient 
quantity of safe drinking water based on dietary 
reference intake standards (e.g., Dietary 
Reference Intakes), national food guidelines 
(e.g., U.S. Dietary Guidelines, MyPlate) or as 
defined in the nutrition prescription.

Other Domain: Defined as “nutrition findings that are not classified as intake, clinical or behavioral-
environmental problems.”
No nutrition diagnosis at this time NO-1.1 Absence of a current nutrition problem 

warranting a nutrition intervention. This 
determination results from a nutrition 
assessment.

References:
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4. Simon C, Faut CE, Wooley, JA. Lessons learned in applying the Nutrition Care Process to critically ill patients. 
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5. National Kidney Foundation Pocket Guide to Nutrition Assessment of the Patient with Kidney Disease.  A Concise, 
Practical Resource for Comprehensive Nutrition Care in Kidney Disease. 5th edition.
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Introduction
Dietitians who have met the Dietitians Board criteria may have their APC endorsed as Dietitian 
Prescriber

Dietitian Prescribers are monitored during the year and have approved supervisors. All prescribing 
dietitians need to complete the NZ Dietitians Board Prescribing Update annually to maintain their 
prescribing endorsement.

The information in this handbook is for use by Dietitians who are endorsed as Prescribers. It does 
not replace the full information contained in the Prescribing Course or Dietitian Board’s website.

For further information please see NZ Dietitians Board website, under Practitioners- Prescribing 
including a list of what dietitians can prescribe, supervision, and the Boards Prescribing Policy. 
www.dietitiansboard.org.nz

Golden rules for dietitian prescribers
The patient must be your patient/client under your care.

1. This means:

 ◦ You went to see them as an inpatient OR

 ◦ They came to see you as an outpatient and have another appointment to see you or 
other ongoing arrangements

2. You must have the patient’s:

 ◦ Current diagnosis and full medical history and treatment plan

 ◦ Current medication list (including over the counter nutritional and herbal supplements)

 ◦ Blood test results

3. Always practise within the limits of your expertise and Scope of Practice. If in doubt – DON”T 
prescribe.

4. Follow the “Food First Rule”.

5. Do not prescribe for your family members or relatives or the family members or relatives of 
your patient/client unless they are also under your care.

6. What you prescribe must be safe, effective, acceptable, available and economic.

7. The nutrients you are prescribing must be within the recommended dose for the age and 
condition of the patient (there may be some exceptions to this in the tertiary and quaternary 
care setting).

8. Do not prescribe specialist items (e.g. metabolic products, Heparon Junior, Kindergen, 
Ketocal) unless you are practising in a tertiary and quaternary care specialty setting or you 
are directly supervised by someone who is (e.g. the national metabolic service dietitian).

9. You must document what you have prescribed in:

 ◦ Your records

 ◦ The patient’s casenotes or electronic record

 ◦ AND ensure that their General Practitioner is notified of any change in treatment.

10. There should be a review date specified and documented.

http://www.dietitiansboard.org.nz
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PRODUCTS DIETITIANS CAN PRESCRIBE
Always refer to the latest Pharmac schedule for Special Foods to ensure the most up to date 
products are used: www.pharmac.govt.nz.The list of what dietitians can prescribe is also on the 
Dietitian’s Board website

Special foods for enteral, oral and infant needs
See DNZ Handbook Enteral and Oral Product Comparison section for feed composition.

Vitamins, and minerals and enzymes
The New Zealand Formulary is an independent resource providing healthcare professionals with 
clinically validated medicines information and guidance on best practice. http://nzf.org.nz/.

ABBREVIATIONS USED IN PRESCRIBING
• Not all of these are relevant to Dietitian’s prescribing.

• It is the prescriber’s responsibility if there is an error because their use of an abbreviation was 
not clear.

• If you have any doubt about your abbreviations, write it out in full.

Abbreviation Meaning
ac Before meals
Alt die Alternate days
Bid OR bd Twice a day
cc Close control – USE WITH CARE – see note 1 below or Section A of the Pharmac 

schedule (when used as period of supply).
d or die Daily
gutt/ guttae drop
Nocte or on At night
mane In the morning
mitte Send/supply
o Each
od Once daily
OP Original pack
po By mouth
pc After meals
prn As/ when required
Q3h/q4h Every THREE hours/Every FOUR hours
Qqh Every four hours (or up to every FOUR hours) – see note 2
qid OR qds OR 
qd

Four times a day – see note 3

qs Quantity sufficient
tid OR tds THREE times/day
cc With meals (when used as an instruction)
sos When necessary
mdu As instructed
caps Capsules
tabs Tablets

http://www.pharmac.govt.nz
http://nzf.org.nz/
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mixt Mixture
sig Follow these instructions
stat Immediately–see note 4
hss At bedtime (literally at the hour of bedtime)
1/52 One week
1/7 One day
1/12 One month or 30 days

Note 1: Close control is a Pharmac Schedule Policy that means dispensing of a prescription in quantities of less than 
90 days. It is required to be written and signed in the Dr’s handwriting with a period of supply attached (e.g. cc 1/12 = 
“Supply 30 days”)

Note 2: The abbreviation q.h. is also understood by some to stand for ‘quaque hora’ or every hour. Care is required in the 
interpretation of this abbreviation – therefore it is best to avoid using this abbreviation.

Note 3: In the USA and some other countries q.d. is usually interpreted as meaning “once daily” rather than “four times 
daily”. This is obviously a source of potential confusion so ensure your meaning is clear or write it out in full.

Note 4: The word “Stat” can also be used to refer to Pharmac policy with regard to the period of supply of a medicine “in 
one lot”.

CODING OF PRESCRIPTIONS
Letter codes on the prescription indicate what a patient may pay for their prescriptions. Please refer 
to the Dietitians Board website for up to date prices.

Abbreviation Meaning
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Dietitian Prescription Form

EXAMPLE OF COMPLETED PRESCRIPTION FORM

Pharmacy use only

Dietitian Prescription Form
 
Circle one from each line

Y J A 

1 3 4

Z (circle if patient has
High Use Health Card) 

 
Patient’s name and Residential Address

Mr  Master  Mrs  Miss  Ms  Dr (circle one)

Name: Lucky Man
Address: 31 Grove St 
 Wellington
  
DOB:
31.5.1968  NHI no: NRL2598


 
Rx  

Ensure powder – Vanilla:
Add 9 scoops to 200mls of water to yield 230mls at 1.5kcals/ml.
Take twice/day between meals.
(Equivalent to: 160g Ensure powder/day)
 
Substitution allowed No

Period/quantity
 
 

3/12
 

Special Authority No:
CHEM123456789

Expiry Date: July2017  

Rx  

 
 
 
Substitution allowed No

Period/quantity
 
 
 
 

Special Authority No: Expiry Date:  
Rx  

 
 
 
Substitution allowed No

Period/quantity
 
 
 
 

Special Authority No: Expiry Date:  
   
 
Prescriber’s Details

Prescribers name: Smart Dietitian  Registration No: 20- 01XXX

Place of work: Happy DHB, Street address 

Telephone: 04 256-4256 Mob: 021-2563589

Signature:

Smart
Dietitian  Date: 19 August 2015

 
 

Item count
Prescription
Subsidy Card
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Table 1: Common over the counter multivitamin/single vitamin products.
OVER THE COUNTER MULTIVITAMIN PREPARATIONS

Vitamin A B1 
 Thaimine  
 mg

B2 
Riboflavin 
mg

B3 
Nicotinamide 
 mg

B5 
Pantothenic 
Acid 
 mg

B6 
 Pyridoxine 
 mg

Biotin 
 µg

B12 
 Cobalamin 
 µg

Vitamin C Vitamin D Folic Acid 
 µg

Other

Centrum Advance         
$17.95 for 30 
tablets

Per 
tablet

300 2.18 3.2 15 N/s 6 45 22 90 15µg 400 500µg Lutein     
600µg Lycopene                    
50mg Vit E    
125µg Vit K 
400µg Folic acic                      
200mg Calcium 
50mg Phosphorus    
80mg  potassium 
35µg Chronium 
50µg  Copper 
150µg Iodine 
5mg Iron 
50mg Magnesium 
3.5mg Manganese 
55µg Selenium                
7.5mg Zinc

Berocca 
Performance 
(Original, Orange 
& Tropical) 
 (Bayer Consumer 
Care)  
 Cost: 
 $9.90 for 15 
 $15.99 for 30 
 $23.65 for 45

Per 
Tablet

Nil 15 15 50 23 10 150 10 500 Nil 400 100mg calcium 
100mg magnesium 
273mg sodium 
10mg zinc

Blackmores 
Sustained 
Release Multi & 
Antioxidants 
 Cost: 
 $15.90 for 31 
 $31.80 for 75 
 $64.10 for 175

Per 
Tablet

2500IU 30 10 30 28.9 30 100 50 150 D3 
 200IU

400 25IU vitamin E 
 2mg boron 
 17.4mg calcium 
 200µg chromium 
 200µg copper 
 50mg inositol 
 100µg iodine 
 5mg iron 
 10mg magnesium 
 1mg manganese 
 5mg potassium 
 65µg selenium 
 6mg zinc
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Clinicians 
Multivitamin & 
Mineral Boost 
 Cost: 
 $28.99 for 90 
 $47.99 for 180

Per 
Tablet

250 IU 2.5 2.5 12.5 10 5 12.5 6.2 125 D3 
 2.5µg

37.5 25mg vitamin E 
 250µg boron 
 25mg calcium 
 6.2mg choline  
 25µg chromium 
 125µg copper 
 6.2mg inositol 
 25µg iodine 
 250µg iron 
 12.5mg magnesium 
 0.5mg manganese 
 5mg potassium 
 18.7µg selenium 
 1.9mg zinc 

Elevit With 
Iodine– Before, 
During and After 
Pregnancy 
 (Bayer Consumer 
Care) 
 Cost: 
 $41.99 for 30 
 $94.99 for 100

Per 
Tablet

Nil 1.6 1.8 19 10 2.6 200 4 100 D3 
 12.5µg

800 15mg vitamin E 
 125mg calcium 
 1mg copper 
 250µg iodine 
 60mg iron 
 100mg magnesium 
 1mg manganese 
 125mg phosphorus 
 7.5mg zinc

Healtheries Men’s 
Multi 
 (Vitaco Health 
Ltd) 
 Cost: 
 $14.99 for 30 
 $22.99 for 60

Per 
Tablet

β-carotene 
2.5mg

35 30 35 0 35 Nil 40 100 D3 
 2.5µg

100 100mg vitamin E 
 10mg calcium 
 50µg chromium 
 50µg iodine 
 1mg iron 
 40mg magnesium 
 1mg manganese 
 20µg selenium 
 15mg zinc 

Healtheries Men’s 
Multi  
 (Vitaco Health 
Ltd) 
 Cost: 
 $14.99 for 30 
 $22.99 for 60

Per 
Tablet

β-carotene 
250µg

25 25 50 30 35 50 50 100 D3 
 2.5µg

500 100mg vitamin E 
 40mg calcium 
 100µg chromium 
 200µg copper 
 100µg iodine 
 10mg iron 
 20mg magnesium 
 1mg manganese 
 10mg potassium 
 25 µg selenium 
 6mg zinc 

OVER THE COUNTER MULTIVITAMIN PREPARATIONS
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Swisse Women’s 
Ultivite (Mylan NZ 
Ltd) 
 Cost: 
 $31.99 for 60 
 $56.99 for 120

Per 
Tablet

β-carotene 
5mg

30 30 30 70 30 50 30 200 D3 
 5µg

500 41.32mg vitamin E 
 21mg calcium 
 6.2µg chromium 
 28µg copper 
 50µg iodine 
 3mg iron 
 57.89mg magnesium 
 1.2mg manganese 
 4mg potassium 
 26µg selenium 
 6mg zinc

Swisse Women’s 
Ultivite (Mylan NZ 
Ltd) 
 Cost: 
 $31.99 for 60 
 $56.99 for 120

Per 
Tablet

β-carotene 
5mg

50 50 50 68.7 41.14 50 50 165.2 D3 
 5µg

500 41.33mg vitamin E 
 42mg calcium 
 6.2µg chromium 
 58µg copper 
 50.46µg iodine 
 4.9mg iron 
 47.16mg magnesium 
 1.6mg manganese 
 2mg potassium 
 26µg selenium 
 5mg zinc 

Thompson’s 
Men’s Multi 
 (Integria 
Healthcare) 
 Cost: 
 $37.99 for 60

Per 
Tablet

1000IU + 
β-carotene 
2mg

30 30 50 90 20.6 50 50 206 200IU 90 100IU vitamin E 
 10mg calcium 
 30 mg choline 
 10µg chromium 
 600µg copper 
 30mg inositol 
 5µg iodine 
 10mg magnesium 
 700µg manganese 
 26µg selenium 
 15mg zinc 

Thompson’s 
Women’s Multi 
Advantage 
 (Integria 
Healthcare) 
 Cost: 
 $31.90 for 60

Per 
Tablet

Nil 25 25 30 50 23.9 2500 50 50 100IU 300 50IU vitamin E 
 100mg calcium 
 50µg chromium 
 10mg iron 
 50mg magnesium 
 2mg manganese 
 75µg selenium 
 5mg zinc 

Iron/Calcium Specific
Vitamin A B1 

 Thaimine  
 mg

B2 
 
Riboflavin 
 mg

B3 
 Nicotinamide  
 mg

B5 
Pantothenic 
Acid 
 mg

B6 
Pyridoxine 
 mg

Biotin 
 µg

B12 
Cobalamin 
 µg

Vitamin C Vitamin D Folic Acid 
 µg

Other

OVER THE COUNTER MULTIVITAMIN PREPARATIONS
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Swisse Women’s 
Ultivite (Mylan NZ 
Ltd) 
 Cost: 
 $31.99 for 60 
 $56.99 for 120

Per 
Tablet

β-carotene 
5mg

30 30 30 70 30 50 30 200 D3 
 5µg

500 41.32mg vitamin E 
 21mg calcium 
 6.2µg chromium 
 28µg copper 
 50µg iodine 
 3mg iron 
 57.89mg magnesium 
 1.2mg manganese 
 4mg potassium 
 26µg selenium 
 6mg zinc

Swisse Women’s 
Ultivite (Mylan NZ 
Ltd) 
 Cost: 
 $31.99 for 60 
 $56.99 for 120

Per 
Tablet

β-carotene 
5mg

50 50 50 68.7 41.14 50 50 165.2 D3 
 5µg

500 41.33mg vitamin E 
 42mg calcium 
 6.2µg chromium 
 58µg copper 
 50.46µg iodine 
 4.9mg iron 
 47.16mg magnesium 
 1.6mg manganese 
 2mg potassium 
 26µg selenium 
 5mg zinc 

Thompson’s 
Men’s Multi 
 (Integria 
Healthcare) 
 Cost: 
 $37.99 for 60

Per 
Tablet

1000IU + 
β-carotene 
2mg

30 30 50 90 20.6 50 50 206 200IU 90 100IU vitamin E 
 10mg calcium 
 30 mg choline 
 10µg chromium 
 600µg copper 
 30mg inositol 
 5µg iodine 
 10mg magnesium 
 700µg manganese 
 26µg selenium 
 15mg zinc 

Thompson’s 
Women’s Multi 
Advantage 
 (Integria 
Healthcare) 
 Cost: 
 $31.90 for 60

Per 
Tablet

Nil 25 25 30 50 23.9 2500 50 50 100IU 300 50IU vitamin E 
 100mg calcium 
 50µg chromium 
 10mg iron 
 50mg magnesium 
 2mg manganese 
 75µg selenium 
 5mg zinc 

Iron/Calcium Specific
Vitamin A B1 

 Thaimine  
 mg

B2 
 
Riboflavin 
 mg

B3 
 Nicotinamide  
 mg

B5 
Pantothenic 
Acid 
 mg

B6 
Pyridoxine 
 mg

Biotin 
 µg

B12 
Cobalamin 
 µg

Vitamin C Vitamin D Folic Acid 
 µg

Other

Iron/Calcium Specific
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Caltrate Plus 
 (Pfizer Consumer 
Health)  
 Cost: 
 $12.99 for 60

Per 
tablet

Nil Nil Nil Nil Nil Nil Nil Nil Nil 200IU Nil 600mg calcium 
 1mg copper 
 50mg magnesium 
 1.8mg manganese 
 7.5mg zinc

Iron Melts 
 (Douglas)  
 Cost: 
 $12.99 for 50

Per 
tablet

Nil 5 Nil Nil Nil 2.5 Nil 10 50 Nil 250 15.2mg iron (ferrous 
fumarate)

Children Specific 
Red Seal Floradix 
Iron Tonic 
 Cost: 
 $30.80 for 250ml 
 $51.47 for 500ml

Per 
10ml

Nil 0.8 0.9 Nil Nil 0.4 Nil 0.6 10mg Nil Nil 7.5mg iron II (ferrous 
gluconate) 
 * natural ingredients

Centrum Kids 
Incremin Iron 
Mixture 
 Cost: 
 $13.49 for 200ml

Per 5ml Nil 5 Nil Nil Nil 2.5 Nil 12.5 Nil Nil Nil 5mg iron (ferric 
pyrophosphate) 
 150mg lysine 
hydrochloride

L’il Critters 
Calcium Gummy 
Bears 
 Cost: 
 $20.99 for 60

Per 2 
Gummy 
Bears

Nil Nil Nil Nil Nil Nil Nil Nil Nil 220IU Nil 200mg calcium 
 100mg phosphorus 
 10mg sodium 
 * natural ingredients

Blackmores Kids 
Multi 
 Cost: 
 $17.40 for 60

Per 
tablet

582.5IU 350µg 550µg 6 1.5 650µg 25 750 20 100IU 50 15IU vitamin E 
 17mg calcium 
 7.5µg iodine 
 24.2mg magnesium 
 125µg manganese 
 1.2mg zinc

Iron/Calcium Specific
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Ready Reckoner
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Table 1: General Everyday Foods

Food item CHO 
(g)

Prot 
(g)

Fat (g) KJ Kcal Na 
(mg)

K (mg) Other

Bread
White - Medium Slice 29 g 
1 slice

14 2 0 278 69 133 37

White -Thick Slice 37 g  
1 slice

18 3 1 373 89 191 41

Multigrain Light Bread 37 g 
1 slice

17 4 1 374 89 181 77

Long White Roll 77 g 1 roll 41 7 1 846 203 371 100
Muffin – sweet with fruit  
124 g 1x

60 5 22 901 444 297 104

Scone  50 g 1x 22 3 4 561 134 225 79
Cream Crackers 9 g  
1 cracker

6 1 1 162 41 48 13

Filled Ham Roll 206 g 1x 40 18 40 2405 574 1039 316
Bagel 74 g 1x 34 6 1 698 167 357 71
Croissant 75 g 1 large 33 8 17 1236 295 285 125
Ciabatta 27 g 1 slice 15 3 1 319 76 145 41
Gluten free multi-grain 
bread 42g 1 slice

19 2 2 384 91 157 72

Gluten free white bread x1 
slice

17 1 1 312 75 128 48

Spreads
Marmite 7 g 1 tsp 2 1 0 49 11 308 54
Butter, Margarine 5 g 1 tsp 0 0 4 152 37 26 1
Canola Oil 5 g 1 tsp 0 0 5 183 43 0 0
Peanut Butter (salt and 
sugar added) 13 g 1 tbsp

2.5 4 6 313 75 62 62

Honey 21 g 1 tbsp 17 0 0 280 67 2.5 12
Jam - Berryfruit 16 g 1 tbsp 11 0 0 189 45 2 9
Cereals
Porridge - prepared with 
water 260 g 1 cup

23 4 3 527 126 416 119

Cornflakes 31 g 1 cup 26 2 0 444 106 93 117
Ricies 27 g 1 cup 23 2 0 388 92 240 26
Weetbix 2x biscuits 24 4 1 406 97 185 35
Muesli, natural 107 g 1 cup 78 10 5 1359 324 50 37
Muesli, toasted, sweetened 
110 g 1 cup

72 12 18 1840 440 466 399

All Bran 60 g 1 cup 41 9 3 671 160 509 561
Pasta and Rice
Rice, white, polished, boiled 
1 cup (144g)

29 4 1 709 170 1 23

Rice, brown, boiled 1 cup 
(200g)

61 5 2 1176 280 2 203
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Spaghetti (canned in sauce 
- budget brand) 290 g 1 cup

40 6 1 647 154 1327 245

Baked Beans (budget 
brand) 283 g 1 cup

46 14 2 803 191 1130 621

Pasta (cooked) 120 g 1 cup 39 6 0.5 693 165 2 38
Soup
Canned Soup 261 g 1 cup 12 3 10 570 136 1226 143
Chicken Noodle Soup - 
prepared with water 536 g 
1 cup

12 1 0.5 204 48 589 38

Gravy (powder -prepared) 
20 g for 1 cup yield

13 2 1 262 62 1316 52

Vegetables
Potato, mashed with butter 
and milk 209 g 1 cup

31 3 7 824 196 272 589

Pumpkin, baked 217 g  
1 cup

27 3 1 412 98 7 904

Broccoli 164 g 1 cup 7 5 1 161 39 8 295
Fruits
Raw - Apple 130 g 1 x 15 0 0 251 60 2 183
Dried - Apricots 35 g 10 
halves

21 1.5 0 296 70 13 529

Peaches, canned in pear 
juice, drained 245 g 1 cup

46 3 0 643 153 23 721

Banana 128 g 1 med 33 1.5 0.5 558 133 1 435
Drinks Calcium 

(mg) 
Milk - standard 100ml 4.4 3.2 4 283 68 38 155 115
Calci Trim Milk 100ml 4.8 5.9 0.2 180 43 48 165 200
Lite Blue Milk 100ml 4.8 4 1.6 201 48 44 155 125
Trim Milk 100ml 4.9 3.7 0.4 160 38 35 N/A 130
Liddells Lactose Free (UHT) 
100ml

10 3.2 1 266 64 72 N/A 113

Goat’s Milk (Living Planet) 
100mls

4 3.4 3.6 260 62 60 180 130

Almond Breeze  100ml 3.2 0.4 1.1 105 25 52 N/A 75
Almond Breeze 
(unsweetened) 100ml

2.7 0.15 2 124 30 51 N/A 75

Soy Milk Original (Vitasoy) 
100ml

6.1 3.3 3 269 64 60 N/A 120

Soy Milk Calci Plus 
(Vitasoy)  100ml

6 3.2 3 270 64 43 N/A 160

Rice Milk Original (Vitasoy 
Brand) 100ml

9.5 0.3 1.2 209 50 65 N/A 120

Rice Milk High Protein 
(Vitasoy) 100ml

9.5 1.5 1.2 231 55 65 N/A 120

Oat Milk (Vitasoy) 100ml 9.1 1 1.8 252 60 0 N/A 120
Coconut Milk Original 
(Vitasoy) 100ml

2.7 0.15 2 124 30 26 N/A 120

Food item CHO 
(g)

Prot 
(g)

Fat (g) KJ Kcal Na 
(mg)

K (mg) Other
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Coconut Milk Unsweetened 
(Vitasoy) 100ml

0.8 0.15 2 90 22 26 N/A 120

Just Juice 262 g 1 cup 30 2 0 520 124 10 215
Cordial Lemon and Barley 
syrup 19 g 1 Tbsp

7 0 0 121 29 2 3

Coca-Cola 100ml 7 0 0 187 45 12 2
Milo  5 g 2 tsp 4 0.5 0.5 81 19 12 46
Meat/Alternative Protein
Chicken – flesh, cooked  
135 g 1 cup

1.5 32 11 955 228 110 399

Roast Sirloin 42 g 1 slice 0 12 3 302 73 24 195
Hoki Fish, baked 240 g  
1 fillet

0 54 3 1026 245 136 800

Tuna in Oil (canned)
- oil drained 180 g 1 cup 0 45 19 1450 346 687 487
Mussels, marinated 158 g 
1 cup

7 30 6 842 201 725 488

Beef Lasagna (Frozen 
meal) 150 g 1 c

25 10 7 785 187 433 340

Lamb Chops 40 g 1 midloin 
chop

0 10 10 547 130 31 114

Sausages – grilled beef  
80 g 1 x

5 13 13 747 178 651 182

Casserole- Hot Pot 253 g  
1 cup

26 21 11 1112 266 1787 944

Sausage Roll 80 g 1 x 18 8 19 1124 268 206 189
Cheese Cheddar 10 g 1 
cube

0 2.5 3.6 174 41 75 8

Cottage Cheese 15 g 1 tbsp 0 2 0.5 58 14 60 15
Egg, boiled 50 g 1x 0 6 5 276 66 67 67
Quorn Mince* (Mycoprotein 
from fungi) Per 100g 

1.6 15 2 413 98 58 N/A

Linda McCartney Vegetarian 
Sausages* per 100g (2 
sausages)

8.3 22.5 9 849 202 700 N/A

Lentils, split boiled, drained 
200g 1 c

38 15 1 809 193 24 420

Beans, kidney, (canned in 
spring water) 200g 1/2 can*

22 8 0 590 140 230 540

Beans, kidney, boiled (not 
canned) 187g 1 c

40 16 1 732 175 9 648

Alcohol
Wine – medium 104 g 1 
glass

2 0 0 357 85 7 28

Spirit 20 ml 1 nip 0 0 0 176 42 0 0
Beer 375 ml 1 can 24 1 0 577 138 6 71
RTD: Woodstock² 375ml 1 
can

27.2 0 0 789 188 0 n/a

Food item CHO 
(g)

Prot 
(g)

Fat (g) KJ Kcal Na 
(mg)

K (mg) Other
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RTD: Vodka Cruiser² 275ml 
1 bottle

93 0.1 0.1 390 93 11 n/a

Desserts
Yoghurt - low fat, sweetened 
247 g 1 cup

24 10 0 567 135 101 495

Yoghurt - unsweetened  
242 g 1 cup

15 11 1 400 95 116 508

Yoghurt - Greek style 262g 
1 cup

18 12 23 1218 291 117 560

Dairy Food Yoghurt 150ml 
1 pottle

28 6 3 638 152 81 265

Icecream - standard 143 g 
1 cup

30 5 16 1128 269 65 250

Jelly 291 g 1 cup 60 5 0 1084 258 347 8
Cream 15 g 1 tbsp 0 0 6 230 55 4 14
Cakes/Biscuits
Chocolate Cake, iced 79 g 
1 slice

46 5 11 1239 296 203 132

Fruit Cake, uniced 45 g  
1 slice

27 2 6 670 160 112 175

Arrowroot Biscuit 8 g 1 x 6 1 1 142 34 22 11
Shortbread 13 g 1 x 8 1 3 246 58 35 10
Toffee Pop (original) 17 g 
1 x

11 1 4 347 83 42 42

Extras
Peanuts – oil roasted, salted 
18 g 10 peanuts

3 5 9 445 106 78 123

Potato Crisps 1 small 
packet 50 g

26 4 16 1034 247 535 655

Large packet 120g 63 9 39 2482 592 1284 1572
Boiled Sweet 5 g 1x 5 0 0 69 17 12 0
Chocolate Bar, milk 50 g  
1 bar

28 4 15 1102 263 60 210

Popcorn, buttered 10 g  
1 cup

7 1 2 183 44 53 24

Mayonnaise 15 g 1 tbsp 0 0 12 436 104 53 4
Hummus 15 g 1 tbsp 3 1 1 82 19 46 30
Takeaways
Kentucky Fried
1 crumbed chicken 
drumstick 78 g

10 17 11 787 188 612 201

Coleslaw – medium serve 
413 g

65 8 16 1673 399 1115 661

Potato and Gravy 245g  
1 cup

38 5 3 675 161 803 416

MacDonalds
Big Mac 204 g 1 burger 47 27 32 2278 544 905 351
Hamburger 98 g 32 13 10 1021 243 342 212

Food item CHO 
(g)

Prot 
(g)

Fat (g) KJ Kcal Na 
(mg)

K (mg) Other
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Crispy Chicken and Aioli 
Wrap x 1

50 25 37 2680 641 1170 NA

French Fries – Medium 
serve

37 4 18 1380 330 421 630

Apple Pie 85 g 27 2 13 985 236 366 72
Caramel Sundae - 200g 
Large x1

98 9 11.5 2240 535 242 261

Local Takeaway
1 piece fish (battered) 146 g 17 22 30 1820 434 458 420
Meat Pie 227 g x1 52 33 41 2941 702 515 305
Potato Fries (independent 
Fish and Chip shops) 100 g

30 4 11 907 216 190 550

Fried Rice Combination  
157 g 1 cup

36 14 8 917 219 647 168

Spring Roll 89 g 1 roll 16 9 9 715 171 236 197
Curry Thai Green Chicken 
260 g 1 cup

13 22 20 1343 320 1378 513

Curry Butter Chicken 257g 
1 cup

34 30 31 1862 445 986 939

Pizza - Supreme Med thick 
crust 127 g 1 slice

37 19 9 1244 297 685 165

Subway 6 inch Steak and 
Cheese 226g

38 24.5 9 1440 343 827 NA

Subway 6 inch Ham 203g 38 15 3.6 1080 258 715 NA
Sushi 50g 1 roll 7.5 2 0.5 190 45 136 49

NA = Not Available 
References: Foodworks 2012, Subway Nutritional Information, MacDonalds Nutritional Information 
*Back of label data

Commonly Used Fortification 
 
Table 2: Approximate macronutrient composition of powdered supplements per scoop*

Product Weight g/scoop Protein g/scoop Kcal/scoop
Ensure Powder 8.9 1.4 38
Fortisip Powder 5.7 1.2 25
Sustagen Powder 20 4.6 76
Complan (Vanilla) 9.1 2.0 44
Vitaplan 15 3.8 66

* Scoop supplied by manufacturer

Food item CHO 
(g)

Prot 
(g)

Fat (g) KJ Kcal Na 
(mg)

K (mg) Other
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Table 3: Protein and calorie content of other commonly used powders1

Product Weight (g) Protein (g) Kcal
Milo 1 Tbsp 7.5 0.9 29
Skim Milk Powder 1 Tbsp 8 2.9 26
Skim Milk Powder 100g 100 38.2 342
Whole Milk Powder 1 Tbsp 8 2.4 39
Whole Milk Powder 100g 100 30.2 485
Cadbury Drinking Chocolate 
1Tbsp

7.3 0.5 27.5

Nesquik (choc flavour) 1 Tbsp 7.8 0.08 28

Table 5: Protein and calorie content of fortified milk when mixing skim milk powder into 
500mL milk1

Milk With 2 Tbsp skim milk 
powder

With 3 Tbsp skim milk 
powder

With 4 Tbsp skim milk 
powder

 Kcal/100mL Protein 
g/100mL

Kcal/100mL Protein 
g/100mL

Kcal 
/100mL

Protein 
g/100mL

Standard 
Milk

72 4.4 78 4.9 83 5.5

Trim Milk 50 4.8 56 5.4 61 6.0

Table 6: Protein and calorie content of fortified milk when mixing whole milk powder into 
500mL of milk1

Milk With 2 Tbsp whole milk 
powder

With 3 Tbsp whole milk 
powder

With 4 Tbsp whole milk 
powder

 Kcal/100mL Protein 
g/100mL

Kcal/100mL Protein 
g/100mL

Kcal 
/100mL

Protein 
g/100mL

Standard Milk 77 4.2 85 4.6 93 5.1
Trim Milk 55 4.7 63 5.1 71 5.6

1 The Concise New Zealand Food Composition Tables, 9th Edition 2012. S Sivakumaran, S Martell, L Huffman, 
Palmerston North, New Zealand. The New Zealand Institute for Plant & Food Research Limited and Ministry of Health. 
2012.

NB. Values have been rounded up to the nearest whole number for Kcal and to one decimal point for grams of protein. 
Instructions for making fortified milk involve adding milk powder to 500mL of milk. The total of these values was then 
divided to give an amount per 100mL.
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THE PURE FOOD COMPANY TEXTURE MODIFIED FOODS
Nutritional Information
Proteins: Beef Bolognese Lamb Ragout Braised Beef Roast Lamb Golden Chicken
Description: Finely blended classic with 

tomatoes, onions, garlic and 
thyme

Finely blended classic ragout 
with carrots, onions, garlic and 
rosemary

Finely blended roast beef with 
thyme and carmelised onions

Finely blended tender lamb with 
rosemary and mint

Finely blended roast chicken with 
thyme and lemon

Availability: Available to care providers. 
Available to private consumers.

Available to care providers only. Available to care providers only. Available to care providers. 
Available to private consumers.

Available to care providers. 
Available to private consumers.

Ingredients: Beef mince (55%), Whole peeled 
tomatoes (tomatoes, tomato 
juice), water, Brown onion, 
Tomato paste, Carrot, Celery, 
Canola oil, Beef stock powder, 
Pea protein, Citrus pulp, Garlic, 
Salt, Thyme, Black Pepper, 
Parsley, Bay leaves

Lamb mince (52%), Whole 
peeled tomatoes (tomatoes, 
tomato juice), water, Brown 
onion, Tomato paste, Parsley, 
Rosemary, Carrot, Celery, Canola 
oil, Beef stock powder, Pea 
protein, Citrus pulp, Garlic, Salt, 
Black Pepper, Bay leaves

Beef mince (61%), Water, Brown 
onion, Carrot, Celery, Tomato 
paste, Canola oil, Beef stock 
powder, Corn flour, Pea protein, 
Citrus pulp, Garlic, Thyme, Salt, 
Black Pepper, Bay leaves

Lamb mince (62%), Water, Brown 
onion, Carrot, Celery, Tomato 
paste, Canola oil, Beef stock 
powder, Corn flour, Pea protein, 
Citrus pulp, Rosemary, Garlic, 
Salt, Mint, Black Pepper, Bay 
leaves

Chicken mince (56%), Water, 
Brown onion, Carrot, Celery, 
Tomato paste, Canola oil, 
Chicken stock powder, Corn flour, 
Citrus pulp, Pea protein, Garlic, 
Salt, Lemon juice (Sulphites), 
Thyme, Black Pepper, Bay leaves

Allergens:
Nutrient (per 100g)
Energy 678kJ 792kJ 719kJ 842kJ 468kJ
Protein 16.6g 13.3g 17.9g 14.6g 17.4g
Fat, Total 9.3g 13.0g 9.7g 14.2g 3.0g
Fat, Saturated 2.9g 6.0g 3.1g 6.8g 0.2g
- Monounsaturated fat 2.2g 3.7g 2.1g 3.9g 1.7g
- Polyunsaturated fat 0.7g 1.0g 0.6g 0.8g 0.8g
Carbohydrate 3.0g 5.0g 3.4g 3.9g 3.6g
Sugars 2.0g 3.7g 1.5g 1.9g 1.5g
Sodium 376.2mg 384.1mg 298.1mg 324.2mg 380.7mg
- Lactose 0.0g 0.0g 0.0g 0.0g 0.0g
Water 65.8g 64.1g 63.5g 64.8g 73.9g
Fibre-Englest 1.1g 2.7g 1.1g 1.2g 1.3g
Thiamin 0.1mg 0.1mg 0.1mg 0.1mg 0.1mg
Riboflavin 0.1mg 0.2mg 0.1mg 0.2mg 0.1mg
Niacin 3.8mg 4.1mg 4.1mg 4.5mg 3.7mg
Niacin equiv. 6.6mg 6.3mg 7.1mg 6.9mg 6.6mg
Vitamin C 3.0mg 9.2mg 2.1mg 2.5mg 3.2mg
Vitamin D 0.0ug 0.4ug 0.0ug 0.5ug 0.0ug
Vitamin E 1.1mg 1.4mg 1.1mg 0.9mg 1.0mg
Vitamin B12 2.9ug 1.3ug 3.1ug 1.6ug 0.1ug
Total folate 20.6ug 40.1ug 20.1ug 9.4ug 13.7ug
Total vitamin A equiv. 48.5ug 185.3ug 59.5ug 74.1ug 68.8ug
Retinol 1.3ug 8.2ug 1.4ug 9.8ug 8.6ug
Beta carotene equiv. 282.6ug 1062.6ug 347.9ug 384.5ug 360.0ug
Potassium 362.8mg 484.6mg 357.7mg 349.8mg 288.1mg
Magnesium 22.5mg 34.2mg 21.7mg 20.0mg 25.0mg
Calcium 25.8mg 117.9mg 22.5mg 30.7mg 25.1mg
Phosphorus 167.1mg 163.8mg 180.9mg 177.6mg 185.9mg
Iron 2.1mg 5.5mg 2.1mg 1.6mg 0.7mg
Zinc 3.9mg 3.0mg 4.3mg 3.2mg 0.7mg
Manganese 95.0ug 496.2ug 70.8ug 79.3ug 69.3ug
Copper 0.1mg 0.2mg 0.1mg 0.1mg 0.1mg
Selenium 4.1ug 2.6ug 4.4ug 2.8ug 8.5ug
Kj from protein 42% 29% 42% 30% 63%
Kj from fat 51% 61% 50% 63% 24%
Kj from carbohydrate 8% 11% 8% 8% 13%
Fat as mono 24% 28% 22% 27% 55%
Fat as poly 7% 7% 6% 6% 26%
Fat as saturated 31% 46% 32% 48% 5%
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Nutritional Information
Proteins: Fish Pie Hickory Pork Barbeque Chicken Beef & Mushrooms Lamb Casserole
Description: Finely blended, classic recipe of NZ 

Hoki in a creamy sauce with a hint 
of lemon

Finely blended pork in a delicious 
smokey hickory sauce

Finely blended chicken in a 
barbecue sauce

Finely blended homestyle recipe 
with mushrooms and thyme

Finely blended homestyle recipe 
with rosemary and mushrooms

Availability: Available to care providers. 
Available to private consumers.

Available to care providers. 
Available to private consumers.

Available to care providers only. Available to care providers only. Available to care providers. 
Available to private consumers.

Ingredients: Fish (46%), Potato, Water, Brown 
onion, Milk powder, Lemon juice 
(Sulphites), Butter unsalted, 
Citrus pulp, Canola oil, Corn flour, 
Salt, Pea protein, White Pepper, 
Nutmeg, Bay leaves

Pork mince (42%), Whole peeled 
tomatoes (tomatoes, tomato juice), 
Brown onion, water, Worcester 
sauce, Brown Sugar, Vinegar, 
Mustard powder, Pea protein, 
Citrus pulp, Beef stock powder, 
Canola oil, Paprika Smoked, Garlic, 
Salt, Black Pepper, Bay leaves, 
Thyme

Chicken mince (50%), Whole 
peeled tomatoes (tomatoes, 
tomato juice), water, Brown onion, 
Worcester sauce, Brown Sugar, 
Vinegar, Mustard powder, Pea 
protein, Citrus pulp, Chicken 
stock powder, Canola oil, Paprika 
Smoked, Garlic, Salt, Black Pepper, 
Bay leaves, Thyme

Beef mince (56%), Brown onion, 
Water, Button mushrooms (8%), 
Milk powder, Field mushrooms 
(2%), Garlic, Beef stock powder, 
Canola oil, Pea protein, Citrus pulp, 
Mustard powder, Worcester sauce, 
Thyme, Bay leaves, Paprika Sweet, 
Black Pepper, Parsley, Salt

Lamb mince (58%), Brown onion, 
Button mushrooms, water, Milk 
powder, Field mushrooms, Garlic, 
Beef stock powder, Canola oil, 
Pea protein, Citrus pulp, Mustard 
powder, Worcester sauce, 
Rosemary, Bay leaves, Paprika 
Sweet, Black Pepper, Parsley, Salt

Allergens: Contains Fish, Milk. Contains Milk. Contains Milk.
Nutrient (per 100g)
Energy 436kJ 559kJ 430kJ 768kJ 895kJ
Protein 11.0g 12.3g 15.9g 18.6g 15.9g
Fat, Total 3.5g 6.7g 2.1g 10.1g 14.5g
Fat, Saturated 1.6g 2.1g 0.1g 3.9g 7.4g
- Polyunsaturated fat 0.4g 0.9g 0.6g 0.5g 0.7g
- Monounsaturated fat 1.2g 3.0g 1.1g 2.1g 3.8g
Carbohydrate 7.0g 5.9g 4.9g 4.5g 5.0g
Sugars 2.9g 4.9g 4.4g 3.6g 4.0g
Sodium 163.0mg 279.0mg 226.8mg 315.0mg 347.8mg
- Lactose 1.7g 0.0g 0.0g 2.0g 2.1g
Water 74.9g 72.0g 75.0g 60.7g 61.3g
Fibre-Englest 1.2g 1.6g 1.4g 1.1g 1.2g
Thiamin 0.1mg 0.3mg 0.1mg 0.1mg 0.2mg
Riboflavin 0.1mg 0.1mg 0.1mg 0.3mg 0.3mg
Niacin 1.4mg 2.4mg 3.4mg 4.0mg 4.3mg
Niacin equiv. 3.3mg 4.5mg 6.1mg 7.1mg 7.0mg
Vitamin C 6.1mg 4.6mg 4.2mg 2.2mg 2.4mg
Vitamin D 2.3ug 0.0ug 0.0ug 0.1ug 0.5ug
Vitamin E 3.9mg 0.4mg 0.7mg 0.8mg 0.6mg
Vitamin B12 0.6ug 0.2ug 0.1ug 3.1ug 1.7ug
Total folate 21.2ug 10.6ug 13.0ug 22.4ug 10.9ug
Total vitamin A equiv. 45.7ug 45.2ug 42.8ug 27.6ug 33.3ug
Retinol 42.4ug 0.7ug 6.8ug 14.8ug 23.7ug
Beta carotene equiv. 19.9ug 267.0ug 215.4ug 76.7ug 57.4ug
Potassium 405.9mg 444.0mg 335.6mg 443.3mg 440.1mg
Magnesium 24.1mg 28.7mg 30.2mg 27.2mg 25.3mg
Calcium 62.6mg 44.6mg 38.2mg 82.2mg 87.2mg
Phosphorus 145.2mg 147.9mg 168.8mg 227.1mg 229.5mg
Iron 0.7mg 1.4mg 0.9mg 2.2mg 1.4mg
Zinc 0.4mg 1.3mg 0.7mg 4.2mg 3.3mg
Manganese 73.9ug 171.3ug 136.9ug 100.8ug 80.3ug
Copper 0.1mg 0.1mg 0.1mg 0.1mg 0.1mg
Selenium 26.9ug 4.5ug 9.2ug 5.7ug 4.2ug
Kj from protein 43% 37% 63% 41% 30%
Kj from fat 29% 45% 18% 49% 60%
Kj from carbohydrate 27% 18% 19% 10% 9%
Fat as mono 33% 44% 51% 21% 26%
Fat as poly 10% 13% 26% 5% 5%
Fat as saturated 47% 31% 4% 39% 51%
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Nutritional Information
Proteins: Braised Cabbage Glazed Carrots Creamy Broccoli Roast Beetroot Minted Peas
Description: Finely blended red and green 

cabbage with balsamic
Finely blended honey glazed 
carrots with thyme

Finely blended with a hint of lemon 
in a creamy bechamel sauce

Finely blended beetroot with a hint 
of balsamic

Finely blended garden peas with 
mint

Availability: Available to care providers only. Available to care providers. 
Available to private consumers.

Available to care providers. 
Available to private consumers.

Available to care providers. 
Available to private consumers.

Available to care providers only.

Ingredients: Cabbage Red (60%), Cabbage 
Green, Margarine [Water, 
Vegetable oils (Canola, Palm, 
Coconut), Salt, Emulsifiers (471, 
322 (Soy)), Preservative (202), 
Flavour, Colour (160)], water, 
Pea protein, Balsamic vinegar, 
Salt, Citrus pulp, Lemon juice 
(Sulphites), Bay leaves, Clove, 
White Pepper

Carrot (85%), Water, Margarine 
[Water, Vegetable oils (Canola, 
Palm, Coconut), Salt, Emulsifiers 
(471, 322 (Soy)), Preservative 
(202), Flavour, Colour (160)], 
Honey, Pea protein, Citrus pulp, 
Salt, Thyme

Broccoli (59%), Water, Milk powder, 
Butter unsalted, Lemon juice 
(Sulphites), Canola oil, Pea protein, 
Citrus pulp, Salt, White Pepper, 
Bay leaves

Beetroot (63%), Potato, water, Pea 
protein, Balsamic vinegar, Lemon 
juice (Sulphites), Citrus pulp, Salt, 
Margarine [Water, Vegetable oils 
(Canola, Palm, Coconut), Salt, 
Emulsifiers (471, 322 (Soy)), 
Preservative (202), Flavour, Colour 
(160)], Thyme

Peas (67%), water, Pea protein, 
Lemon juice (Sulphites), Salt, Mint

Allergens: Contains Soy. Contains Soy. Contains Milk. Contains Soy.
Nutrient (per 100g)
Energy 346kJ 263kJ 555kJ 291kJ 324kJ
Protein 4.9g 2.8g 7.6g 3.9g 6.7g
Fat, Total 4.9g 1.4g 8.1g 0.5g 0.9g
Fat, Saturated 1.2g 0.3g 4.4g 0.1g 0.0g
- Monounsaturated fat 2.6g 0.7g 2.4g 0.2g 0.3g
- Polyunsaturated fat 3.5g 1.0g 0.8g 0.3g 0.2g
Sodium 345.3mg 140.3mg 187.2mg 184.2mg 80.4mg
Sugars 3.1g 7.2g 7.1g 6.3g 4.1g
- Lactose 0.0g 0.0g 4.5g 0.0g 0.0g
Water 78.2g 82.6g 71.8g 79.8g 78.5g
Fibre-Englest 3.0g 4.0g 3.3g 2.4g 5.0g
Thiamin 0.1mg 0.0mg 0.1mg 0.1mg 0.3mg
Riboflavin 0.1mg 0.0mg 0.6mg 0.0mg 0.0mg
Niacin 0.3mg 0.6mg 0.5mg 0.4mg 1.9mg
Niacin equiv. 1.0mg 1.0mg 1.8mg 1.1mg 3.0mg
Vitamin C 51.7mg 7.5mg 45.4mg 8.8mg 13.4mg
Vitamin D 0.6ug 0.2ug 0.1ug 0.0ug 0.0ug
Vitamin E 1.3mg 1.2mg 0.5mg 0.1mg 0.0mg
Vitamin B12 0.0ug 0.0ug 0.4ug 0.0ug 0.0ug
Total folate 74.5ug 12.9ug 60.6ug 75.7ug 40.0ug
Total vitamin A equiv. 71.6ug 1113.5ug 116.7ug 5.7ug 36.1ug
Retinol 56.3ug 14.0ug 59.0ug 1.8ug 0.0ug
Beta carotene equiv. 92.1ug 6575.9ug 347.8ug 21.2ug 216.0ug
Potassium 304.1mg 367.7mg 581.2mg 384.9mg 181.6mg
Magnesium 20.0mg 11.3mg 26.3mg 20.3mg 27.0mg
Calcium 57.6mg 38.2mg 167.6mg 29.3mg 20.8mg
Phosphorus 38.0mg 28.5mg 183.1mg 39.7mg 84.4mg
Iron 0.6mg 0.3mg 1.0mg 0.8mg 1.8mg
Zinc 0.3mg 0.2mg 1.0mg 0.4mg 0.8mg
Manganese 98.9ug 179.6ug 283.9ug 335.3ug 366.1ug
Copper 0.1mg 0.0mg 0.1mg 0.1mg 0.1mg
Selenium 0.2ug 0.4ug 0.3ug 0.3ug 0.2ug
Kj from protein 24% 18% 23% 23% 35%
Kj from fat 52% 20% 54% 6% 10%
Kj from carbohydrate 16% 49% 23% 64% 41%
Fat as mono 53% 49% 29% 33% 36%
Fat as poly 70% 73% 10% 59% 18%
Fat as saturated 24% 22% 54% 20% 3%
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Nutritional Information
Proteins: Roast Pumpkin Potato Gratin Roast Vegetables Carrot & Parsnip
Description: Finely blended pumpkin with a hint of 

cinnamon
Finely blended creamy potato with cheese 
and garlic

Finely blended medley caramelised with 
rosemary and balsamic

Finely blended roast carrots and parsnip 
with thyme

Availability: Available to care providers. 
Available to private consumers.

Available to care providers. 
Available to private consumers.

Available to care providers. 
Available to private consumers.

Available to care providers only.

Ingredients: Pumpkin (86%), water, Pea protein, Garlic, 
Margarine [Water, Vegetable oils (Canola, 
Palm, Coconut), Salt, Emulsifiers (471, 
322 (Soy)), Preservative (202), Flavour, 
Colour (160)], Salt, Citrus pulp, Cinnamon, 
Canola oil

Potato (69%), Water, Margarine [Water, 
Vegetable oils (Canola, Palm, Coconut), 
Salt, Emulsifiers (471, 322 (Soy)), 
Preservative (202), Flavour, Colour 
(160)], Milk powder, Pea protein, Garlic, 
Salt, Cheddar Cheese Powder, Romano 
Cheese Powder, White pepper

Pumpkin (25%), Kumara, Potato, Carrot, 
Water, Red Onions, Canola oil, Pea 
protein, Balsamic vinegar, Garlic, Citrus 
pulp, Salt, Rosemary, Paprika Smoked, 
Black Pepper

Parsnip (42%), Carrot, water, Margarine 
[Water, Vegetable oils (Canola, Palm, 
Coconut), Salt, Emulsifiers (471, 322 
(Soy)), Preservative (202), Flavour, Colour 
(160)], Canola oil, Pea protein, Citrus pulp, 
Thyme, Salt

Allergens: Contains Soy. Contains Soy, Milk. Contains Soy.
Nutrient (per 100g)
Energy 300kJ 524kJ 443kJ 376kJ
Protein 5.0g 5.3g 4.6g 3.1g
Fat, Total 1.4g 5.0g 4.7g 4.1g
Fat, Saturated 0.3g 1.8g 0.5g 0.6g
- Polyunsaturated fat 0.5g 2.6g 1.4g 1.9g
- Monounsaturated fat 0.4g 2.3g 2.5g 2.3g
Carbohydrate 8.3g 15.2g 10.8g 9.0g
Sugars 5.9g 2.0g 3.9g 7.5g
Sodium 270.2mg 267.4mg 255.6mg 120.0mg
- Lactose 0.0g 1.4g 0.0g 0.0g
Water 83.1g 67.6g 73.1g 77.3g
Fibre-Englest 3.5g 1.3g 3.1g 4.3g
Thiamin 0.0mg 0.1mg 0.1mg 0.1mg
Riboflavin 0.0mg 0.1mg 0.0mg 0.1mg
Niacin 0.2mg 0.8mg 0.9mg 0.9mg
Niacin equiv. 1.1mg 1.8mg 1.8mg 1.4mg
Vitamin C 18.7mg 11.3mg 18.1mg 12.0mg
Vitamin D 0.1ug 0.5ug 0.0ug 0.2ug
Vitamin E 1.3mg 0.9mg 2.5mg 1.9mg
Vitamin B12 0.0ug 0.2ug 0.0ug 0.0ug
Total folate 14.0ug 13.6ug 14.6ug 43.8ug
Total vitamin A equiv. 638.1ug 65.1ug 370.7ug 575.6ug
Retinol 6.6ug 53.7ug 0.0ug 20.7ug
Beta carotene equiv. 3784.7ug 68.6ug 2219.4ug 3318.3ug
Potassium 352.1mg 489.6mg 409.1mg 372.8mg
Magnesium 16.0mg 25.5mg 19.6mg 18.3mg
Calcium 27.8mg 53.2mg 27.4mg 54.1mg
Phosphorus 27.8mg 79.5mg 37.8mg 52.7mg
Iron 0.4mg 0.6mg 0.6mg 0.7mg
Zinc 0.2mg 0.4mg 0.2mg 0.3mg
Manganese 103.0ug 105.1ug 281.0ug 240.2ug
Copper 0.1mg 0.2mg 0.1mg 0.5mg
Selenium 0.3ug 0.3ug 0.3ug 0.3ug
Kj from protein 28% 17% 18% 14%
Kj from fat 18% 35% 39% 41%
Kj from carbohydrate 47% 49% 41% 41%
Fat as mono 28% 46% 53% 55%
Fat as poly 38% 52% 30% 47%
Fat as saturated 20% 36% 10% 15%
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Nutritional Information
Proteins: Three Bean Cassoulet (v) Pumpkin Macaroni Cheese (v) Yellow Lentil Curry (v) Barbeque Beans (v) Roast Turkey
Description: Finely blended trio of beans with 

tomato and herbs
Finely blended pasta with pumpkin 
& cheese

Finely blended mild lentil curry with 
kumara and tumeric

Finely blended beans with hickory 
sauce

Finely blended roast chicken with 
cranberry sauce

Availability: Available to care providers only. Available to care providers only. Available to care providers only. Available to care providers only. Only available for Christmas.
Ingredients: Kidney beans (34%), Chickpea, 

Butter beans, Water, Whole peeled 
tomatoes (tomatoes, tomato juice), 
Brown onion, Tomato paste, Carrot, 
Pea protein, Celery, Canola oil, 
Lemon juice (Sulphites), Citrus 
pulp, Garlic, Salt, Paprika Sweet, 
White pepper, Black Pepper, 
Parsley, Bay leaves

Pumpkin (37%), Pasta Elbow, 
Water, Milk powder, Butter 
unsalted, Pea Protein, Canola oil, 
Salt, Romano Cheese Powder, 
Cheddar Cheese Powder, Thyme, 
White Pepper, Bay leaves, Nutmeg

Water, Canned lentils (15%), 
Kumara, Milk Powder, Egg Whole 
Pasteurised, Brown onion, Canola 
oil, Lemon juice (Sulphites), Pea 
protein, Vegetable stock powder 
(flavour enhancers 621, 631), 
Citrus pulp, Turmeric ground, 
Cumin, Ginger ground, Coriander 
Ground, Salt 

Butter beans (52%), Whole peeled 
tomatoes (tomatoes, tomato juice), 
water, Brown onion, Worcester 
sauce, Pea Protein, Brown Sugar, 
Vinegar, Mustard powder, Citrus 
pulp, Canola oil, Paprika Smoked, 
Garlic, Salt, Black Pepper, Bay 
leaves, Thyme

Turkey mince (53%), Water, Brown 
onion, Cranberries (4%), Carrot, 
Celery, Tomato paste, Canola 
oil, Brown sugar, Chicken stock 
powder, Corn flour, Citrus pulp, Pea 
protein, Garlic, Salt, Lemon juice 
(Sulphites), Thyme, Black Pepper, 
Bay leaves

Allergens: Contains Gluten, Milk. Contains Milk, Egg.
Nutrient (per 100g)
Energy 434kJ 874kJ 693kJ 344kJ 653kJ
Protein 6.9g 9.7g 9.5g 6.1g 15.2g
Fat, Total 2.2g 8.6g 8.8g 1.1g 8.2g
Fat, Saturated 0.3g 4.7g 3.7g 0.1g 1.7g
- Monounsaturated fat 0.8g 2.5g 3.5g 0.4g 1.2g
- Polyunsaturated fat 0.6g 0.7g 1.3g 0.4g 0.6g
Carbohydrate 13.5g 22.9g 13.8g 10.4g 8.8g
Sugars 2.5g 7.7g 9.3g 3.9g 6.6g
Sodium 364.3mg 361.5mg 423.6mg 403.1mg 371.5mg
- Lactose 0.0g 4.6g 5.6g 0.0g 0.0g
Water 70.7g 53.1g 62.5g 73.3g 70.5g
Fibre-Englest 4.7g 4.6g 1.52 4.5g 1.5g
Thiamin 0.1mg 0.2mg 0.1mg 0.1mg 0.1mg
Riboflavin 0.1mg 0.3mg 0.4mg 0.0mg 0.1mg
Niacin 0.6mg 1.0mg 0.7mg 0.6mg 3.7mg
Niacin equiv. 1.7mg 2.7mg 2.3mg 1.7mg 6.2mg
Vitamin C 3.0mg 9.1mg 9.0mg 3.0mg 2.2mg
Vitamin D 0.0ug 0.1ug 0.4ug 0.0ug 0.0ug
Vitamin E 0.7mg 1.0mg 1.8mg 0.5mg 1.1mg
Vitamin B12 0.0ug 0.5ug 0.8ug 0.0ug 1.3ug
Total folate 58.7ug 18.9ug 18.5ug 6.2ug 14.7ug
Total vitamin A equiv. 44.3ug 314.1ug 67.2ug 31.2ug 65.7ug
Retinol 0.0ug 60.7ug 59.2ug 0.0ug 8.3ug
Beta carotene equiv. 265.6ug 1519.0ug 47.7ug 187.0ug 343.8ug
Potassium 342.1mg 458.6mg 442.3mg 388.8mg 224.6mg
Magnesium 32.8mg 53.1mg 28.0mg 374.2mg 24.1mg
Calcium 30.9mg 161.5mg 186.8mg 37.0mg 27.9mg
Phosphorus 94.2mg 205.9mg 192.7mg 62.8mg 173.0mg
Iron 1.8mg 1.4mg 1.2mg 1.3mg 0.8mg
Zinc 0.8mg 1.4mg 1.0mg 0.6mg 0.8mg
Manganese 298.4ug 1035.1ug 347.0ug 112.1ug 79.8ug
Copper 0.2mg 0.2mg 0.1mg 0.2mg 0.1mg
Selenium 0.9ug 2.7ug 3.0ug 2.8ug 7.1ug
Kj from protein 27% 19% 23% 30% 40%
Kj from fat 18% 36% 47% 12% 46%
Kj from carbohydrate 53% 45% 34% 51% 23%
Fat as mono 38% 29% 0% 40% 15%
Fat as poly 30% 8% 0% 32% 8%
Fat as saturated 14% 55% 42% 9% 20%



200

Adverse Food Reactions
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Introduction
Adverse food reactions are becoming increasingly common in Australia and New Zealand, affecting 
around one in three people at some time in their lives1. There are many different causes of AFR and 
symptoms vary from mild to potentially life threatening.

Food allergy and food intolerance are commonly confused, as symptoms of food intolerance 
occasionally resemble those of food allergy. However food intolerance does not involve the immune 
system and does not cause severe allergic reactions (known as anaphylaxis), although they are the 
reason for an estimated 40% of GP visits in NZ2. Food intolerance does not show on allergy testing.

This section of the DNZ Handbook aims to provide information on diagnosis of IgE-mediated food 
allergy and management in NZ children along with an overview of other adverse food reactions 
and nutrition management considerations and guidelines. Specific information on Irritable Bowel 
Syndrome and FODMAPs is contained in the DNZ Handbook Gastro section.

All dietitians practicing in the area of AFR should complete the Australasian Society of Clinical 
Immunology and Allergy (ASCIA) food allergy e-training for dietitians freely available from the 
ASCIA website: www.allergy.org.au.

See also Allergy tests in the DNZ Handbook Laboratory Section.

Adverse Food Reactions Overview
Adverse Food Reactions simple overview

Food Allergy - 
IgE Mediated

Food Protein Induced 
Enterocolitis1

Food Protein 
Induced 
Proctocolits3

Coeliac 
Disease

Intolerance/ Non 
IgE Mediated 

Presentation Acute 
Reactions

Profuse vomiting Gross or occult 
blood in the 
stool

Non specific 
symptoms 
Fatigue

Episodic/recurrent

Urticaria/
angioedema

Diarrhoea (which may 
last for several days)

Typically thriving Gastrointestinal Urticaria/
angioedema

Rash around 
the mouth

Gastrointestinal system 
only

Bloating Stomach/Bowel 
symptoms

Vomiting Some children may 
become pale, floppy, 
have reduced body 
temperature and/or 
blood pressure during a 
reaction.

Cramps Migraine

Breathing 
difficulty

Diarrhoea Sinus congestion/
polyps

Anaphylaxis It is possible for a child 
with FPIES to also have 
IgE mediated allergies to 
other foods and to have 
other allergic diseases 
such as eczema and 
asthma.

Anaemia
Upper and 
Lower 
respiratory 
symptoms

Osteoporosis

NB: May have 
NO symptoms

Age of onset Infants and 
toddlers

Infants and toddlers Infants in first 
few months of 
life

Any age Any age

http://www.allergy.org.au
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Family / 
Medical 
History

Atopic 
(Asthma, 
Eczema,Hay 
fever)

HLA Gene 
Association

Commonly: 
IBS, urticaria, 
headaches, mouth 
ulcers

Coeliac 
Disease, 
Diabetes, 
thyroid disease

Reactions Immediate 
(minutes - 1-2 
hrs)

Within 2-4hrs after 
ingestion

Within 72hrs Chronic Hours - days

Reproducible Reproducible Reproducible Reproducible Variable
Mechanism Immune (IgE 

Antibodies)
Non IgE (Cell-mediated: 
Inflammation of the small 
and large intestine)

Non IgE (Cell-
mediated)

Immune 
(Inflammatory T 
cells)

Non-immune

Food Triggers Specific food 
proteins: (egg, 
milk, peanut, 
tree nuts, 
sesame, fish, 
crustaceans)

Rice, cow’s milk (dairy) 
and soy. However, 
almost any food can 
cause an FPIES 
reaction, including 
cereals such as rice, 
oats, eggs, legumes 
and meats such as 
chicken and seafood. 
FPIES rarely occurs in 
exclusively breastfed 
infants.

Milk (through 
breastmilk)      
Occasionally 
soy

Gluten (wheat, 
barley, rye)

Lactose, 6-GDP 
deficiency,  
FODMAP 
carbohydrates, 
sulphites, amines, 
salicylates, MSG

Tests                            
(see also                      
DNZ Handbook 
Laboratory 
Tests)                   

Skin Prick 
Tests, blood 
tests (RAST) 
- measure 
IgE to specific 
allergens

No laboratory or skin 
tests which can confirm a 
diagnosis of FPIES

Negative SPT 
responses. +/- 
endoscopy + 
biopsy.

Must be eating 
gluten

Negative for IgE-
mediated tests                      
May find H2/
methane breath 
test or lactase 
deficiency gene 
testing useful for 
lactose intolerance.

Children during an 
FPIES reaction have an 
elevated white cell and 
platelet count, and may 
be mistaken for having 
an infection

Elimination of 
food protein 
results in 
clearing of 
most bleeding 
within 72hrs. 
Challenge 
induces 
bleeding within 
72hrs. 

Antibodies 
to tissue 
transglutamine 
(TTA-IgA) 

Otherwise 
rigourous 
elimination trial and 
rechallenge.

Medically supervised 
oral food challenges 
can be useful when the 
history is not clear or 
when other foods from 
similar food groups are 
being introduced into 
the diet for the first time. 
They are also useful to 
establish when the child 
has outgrown FPIES

Small bowel 
biopsy to 
confirm 
diagnosis

Adverse Food Reactions simple overview
Food Allergy - 
IgE Mediated

Food Protein Induced 
Enterocolitis1

Food Protein 
Induced 
Proctocolits3

Coeliac 
Disease

Intolerance/ Non 
IgE Mediated 
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Dietary 
management

Complete 
avoidance of 
single food(s)

Avoidance of the trigger 
food

Avoidance of 
the trigger food

Gluten free diet 
(strict)

Exclusion with 
regular rechallenge 
(depending on 
food/intolerance 
type)  

Infants who have reacted 
to cow’s milk and soy 
formulas will usually be 
trialled on extensively 
hydrolysed formula 
(eHF) or amino acid 
based formula (AAF) if 
eHF is not tolerated.

Consider at-risk nutrients and ensure adequate intakes throughout life stages.
Outcome Egg, milk 

- usually 
outgrown

Most outgrown by 3-4yrs 
of age

Usually resolves Life long 
immune 
reactivitiy

Variable tolerance                 
Symtoms can 
come and go

Peanut, tree 
nuts, seafood: 
often persist 
(70-80%)

However only 40-80% 
of those with FPIES to 
rice, and 60% to dairy 
tolerated these foods by 
3-4yrs

Bowel pathology 
and antibiodies 
usually return to 
normal on GF 
diet.

Overview reproduced with kind permission by the Royal Prince Alfred Hospital Allergy Unit

1. www.allergy.org.au (2014) 
2. Irritable Bowel Syndrome in adults: Not just a gut feeling. BPAC guidelines February 2014. 
3. Scott H. Sicherer, MD, and Hugh A. Sampson, MD. Food Allergy. J Allergy Clin Immunol Vol 125, 2. 2010.

Adverse Food Reactions simple overview
Food Allergy - 
IgE Mediated

Food Protein Induced 
Enterocolitis1

Food Protein 
Induced 
Proctocolits3

Coeliac 
Disease

Intolerance/ Non 
IgE Mediated 

http://www.allergy.org.au 
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IgE Mediated Allergy–NZMC Guidelines
The following is a direct insertion of the NZMC guidelines on IgE-mediated food allergy—
diagnosis and management in New Zealand children.

The consensus document developed by the Allergy Special Interest Group of the Paediatric 
Society of New Zealand, providing a current guide to managing children with IgE-mediated FA in 
New Zealand (NZ).

Introduction
IgE-mediated food allergy (FA) is common, affecting up to 10% of children under the age of 5 
years.1 Parental perception is that up to 30% of pre-schoolers may be affected.2 Management 
of FA involves accurate diagnosis of the specific allergen(s), advice on allergen avoidance, risk 
assessment with provision of an appropriate action plan, and follow-up.

Many children grow out of FA. Reassessment, often including cautious reintroduction of the 
offending allergen, is an important part of ongoing management.

Recent evidence based reviews3,4 have reinforced the paucity of quality evidence on which to base 
decisions about diagnosis and management of FA. However FA is a common paediatric condition 
and regardless of poor evidence clinical care needs to be offered to these patients.

Definitions
FA is defined as an adverse immunologic reaction to a food protein.3 Many FA are IgE-mediated 
immediate hypersensitivity reactions, while immunological mechanisms other than IgE also 
occur. Food intolerance does not have an immunological mechanism. Some food intolerance is 
clearly defined (e.g. lactose intolerance) but much is not; non IgE-mediated food allergy and food 
intolerance will not be considered further in this document.

Sensitisation is defined as the presence of specific IgE detected on SPT or ssIgE.

Epidemiology
There are no data on rates of FA in NZ children. In Australia up to 10% of 1 year olds have proven 
food allergy.5 Milk, egg and peanut allergy account for about 75% of early food allergies.6 Other 
common allergens include fish, shellfish, tree nuts, kiwifruit, sesame, and also wheat and soy.

Atopy is a risk factor for FA, with most children with FA having eczema. There is often a family 
history of atopy and sometimes of FA. While atopy is inherited, allergy to a specific allergen is 
not and importantly IgE sensitisation to specific allergens does not necessarily imply causation of 
eczema.

Prevention
It is poorly understood why some children develop FA while most develop tolerance. Maternal 
allergen avoidance during pregnancy or breast feeding does not prevent FA in the infant.3 Later 
introduction of peanut, egg, and cow’s milk to the infant’s diet is associated with an increased rate 
of allergy to that food.1,7,8

Prospective studies are currently evaluating early introduction of common food proteins as a 
strategy to prevent FA. While general infant feeding guidelines often suggest introduction of solids 
at about 6 months of age, allergy prevention advice is that solids can be introduced to the infant’s 
diet from 4 months onwards, with no role for avoidance of commonly allergenic foods.9,10
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DIAGNOSIS
Clinical Features of IgE-mediated allergy—The history of an allergic reaction is important in 
assessing possible FA.11 Factors to consider include:

• Signs and symptoms of IgE-mediated allergic reactions are varied with no single feature 
always present (Table 1).

• Onset of symptoms in IgE-mediated FA is often within minutes of exposure to an allergen. 
Delay of symptom onset more than two hours after ingestion is uncommon.12

• Most allergic reactions occur after ingestion of an allergen, with patients having different 
thresholds to trigger reaction. Skin contact with an allergen may result in local reactions but 
seldom causes severe reactions. Inhalation in the vicinity of peanut butter is unlikely to cause 
a reaction.13 Reactions following inhalation in other situations (e.g. cooking fish) can occur.

• Most IgE-mediated reactions resolve quickly. Anaphylaxis can be biphasic, with recurrence of 
symptoms after initial apparent resolution.14 Persistence of urticaria beyond 6-8 hours makes 
FA a less likely cause unless there is ongoing allergen exposure.

• Many reactions occur with the first known ingestion of an allergen. If a food allergen is 
regularly consumed and tolerated then development of allergy to that food is uncommon.

Table 1. Signs and symptoms of an IgE-mediated allergic reaction

Cutaneous Urticaria
Angioedema
Flushing / erythema
Itch

Respiratory Watery rhinorrhoea
Sneezing
Tongue swelling *
Hoarseness / laryngeal oedema *
Cough *
Wheeze *
Stridor *

Gastrointestinal tract Vomiting
Abdominal pain
Diarrhoea

Cardiovascular / general Pallor *
Dizziness *
Collapse *

* Features of anaphylaxis, defined as a severe allergic reaction with involvement of cardiovascular and/or respiratory 
systems.

ANAPHYLAXIS
Anaphylaxis is a severe, systemic allergic reaction with circulatory or respiratory compromise.15 
Anaphylaxis due to food allergic reactions most often involves respiratory features rather than 
cardiovascular, and a history suggestive of respiratory involvement as part of a reaction should be 
sought.
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ECZEMA
Most young children with FA have a history of eczema. Young infants with severe eczema have an 
increased likelihood of also having FA.16 In breast fed infants transfer of food allergens via breast 
milk may contribute to eczema.

Most children with eczema are atopic and thus often sensitised to multiple foods on testing, but 
in the absence of a suspicious history this may not translate into specific foods being triggers for 
eczema flares. Screening with large panels of allergens is not recommended in eczema.3,17 There 
has been little benefit from food exclusions for treatment of eczema in trials.3

In the absence of an immediate IgE-mediated reaction, the potential benefits of food exclusion 
for management of eczema should be weighed carefully against the potential risks (e.g. failure to 
thrive, cost). Any food exclusion for eczema should be considered a trial, with the intent being to 
reintroduce the food after a period of weeks.

Good skin care is the basis of eczema treatment, regardless of potential food triggers. Education 
needs to be provided including advice on avoidance of irritants, use of moisturisers, and use of 
topical steroids as appropriate.

INVESTIGATIONS
The first purpose of allergy testing is to confirm the cause of an allergic reaction. Even a convincing 
history suggesting IgE-mediated FA will not always be confirmed on investigation. Testing for 
specific IgE can help avoid unnecessary or prolonged periods of dietary restriction. Confirming IgE-
mediated FA aids ongoing management and helps predict natural history.

In addition there may be a role for testing where there may be other potentially significant allergens, 
acknowledging that this may identify clinically unimportant sensitisation in some children. However 
children presenting after one food allergic reaction may have other food allergies; in one study 40% 
of infants presenting with cow’s milk allergy had egg allergy.18

Screening for large groups of allergens is not recommended, but testing a small range of common 
allergens may be considered (e.g. testing peanut in a one year old presenting with egg allergy who 
is already ingesting milk and wheat). Importantly foods that are already tolerated should not be 
tested.

Investigation will be either by SPT or ssIgE19 (Table 2). SPT are reported as millimetre of wheal, 
with 3mm taken to indicate presence of specific IgE. Historically ssIgE have been reported as a 
grade (e.g. 1+ to 6+), but more commonly now the result is reported as KIU(A)/L. As described 
below the interpretation of test results is highly dependent on the patient’s history.
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Table 2. Food allergy testing

Test Pro Con Caveat
Skin prick test • Immediate result

• Inexpensive

• Can test using food in 
question if no commercial 
allergen test available

• Strongly positive results 
likely to indicate clinical 
allergy

• Operator and reagent 
dependent

• Extremely rarely associated 
with severe allergic reaction

• Unreliable with concomitant 
antihistamine use or 
dermographism

• Weakly positive results may or 
may not indicate clinical allergy

For both SPT and food 
ssIgE it is possible to 
have weakly positive 
tests associated with 
clinical allergy and 
strongly positive tests 
to foods that are 
clinically tolerated.

Neither SPT nor ssIgE 
predict the severity of 
allergic reaction

ssIgE • Change in level over time 
may predict development 
of tolerance

• Strongly positive results 
likely to indicate clinical 
allergy

• Results not immediately 
available

• Relatively expensive

• Not available for all potential 
allergens·

• Requires venepuncture·

• Weakly positive results may or 
may not indicate clinical allergy

Other tests are not valid for investigation of IgE-mediated FA. Which test is used will depend on 
availability of the test and the food in question. Where one test is negative despite a suggestive 
history, undertaking the other test is appropriate. Routine testing with both SPT and ssIgE is not 
necessary.

For some foods predictive SPT and ssIgE results have been published; strongly positive results 
indicate a higher likelihood of allergic reaction on supervised food challenge (Table 3).11

Table 3. Allergy tests and food challenge outcomes

ssIgE results predicting chance of reaction at challenge >95% 29, 30

Egg
Egg in infants under 2 years
Milk
Peanut

> 7kU/l
> 2kU/l
15kU/l
14kU/l

Allergy skin prick test results predicting chance of reaction at challenge >95% 31

Egg
In infants under 2 years
Milk
In infants under 2 years
Peanut
In infants under 2 years

8mm
6mm
7mm
5mm
8mm
4mm

The key to interpretation of investigations is the patient’s history. The pre-test probability influences 
interpretation of test results.20 Where a child has had symptoms highly suggestive of an IgE-
mediated reaction then any positive ssIgE/SPT test may be taken as confirmation of diagnosis. 
Where the history is less clear or where there is no history of exposure (i.e. a lower pre-test 
probability) then a more strongly positive test result will be needed to confirm a diagnosis, and may 
need to be combined with a supervised food challenge for confirmation. The threshold results in 
Table 3 apply to a selected population with high pre-test probability, and may not have the same 
applicability in a more general population.
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Molecular allergy tests (Component Resolved Diagnostics, CRD) are becoming more readily 
available.21 For example in some populations ssIgE to Ara h 2 helps predict outcome of peanut 
challenge.22 The range of CRD will evolve with time, and their use in other situations (e.g. to 
determine tolerance of heat treated forms of cow’s milk and egg) will also expand with further data.

Management
Referral guidelines—Specialist paediatric referral is recommended for children with FA with

• Definite or possible anaphylaxis.

• Allergy to cow’s milk or multiple food allergies, where expert advice is needed.

• Where there is uncertainty about the diagnosis or interpretation of results.

• Food sensitisation on ssIgE / SPT, where supervised challenge may be necessary to clarify 
whether there is clinical allergy.

• Allergy to foods such as peanut and nut where the risk of severe allergic reactions is higher.

• Children with asthma and FA, with asthma a risk factor for severe food allergic reaction on 
accidental exposure.

• Children whose FA persists past 5 years of age.

Some children with FA may be looked after in primary care. Management needs to include advice 
on allergen avoidance, provision of an action plan and follow-up for possible resolution of FA. 
Eventual referral for specialist supervised food challenge may be necessary.

Allergen avoidance—Management of FA involves avoidance of known allergens to minimise 
reactions on accidental exposure. Commercially packaged food from NZ declares the presence of 
common allergens. Caution is needed with food packaged in other countries.

For some allergens (e.g. egg and milk) total avoidance is not always necessary. Up to 75% of 
egg or milk allergic children may tolerate these as an ingredient in well cooked foods (e.g. baked 
foods).23,24 This is sometimes apparent on the initial history (e.g. a child who reacted to scrambled 
egg but tolerates cake containing egg). At other times this tolerance may develop as the allergy is 
resolving. There are published guidelines for liberalising egg as an ingredient in baking at home in 
selected patients.25

Many families and doctors are confused by labels that warn about potential traces of an allergen. 
While avoiding all of these products will be the least risky option, this is difficult to achieve. Risk 
management decisions about these products should be made by families in discussion with their 
doctor and dietitian. It is our experience that most children tolerate some products with “may 
contain traces” warnings without signs or symptoms of allergic reaction.

Risk management—Anaphylaxis may be the initial presentation of children with IgE-mediated 
FA. Children with less severe initial reaction can have anaphylaxis on further accidental allergen 
ingestion.17

Factors that increase the risk of severe allergic reaction include:

• Age, with life-threatening and fatal food allergic reactions more commonly reported in older 
children, adolescents and young adults.

• Asthma, as almost all patients who have died from food-induced anaphylaxis also had 
asthma.

• Peanut/Nut allergy as these are responsible for a significant proportion of fatal food allergic 
reactions. Cashew nut anaphylaxis is often severe.26
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Other factors to consider as part of risk management include:

• Access to emergency care.

• Ability to comply with allergen avoidance.

• •Comorbidities and other medications.

Action Plan
All children and young people with FA should have a written plan detailing the signs and symptoms 
of allergic reactions and what action should be taken. The plan needs to be available to all 
caregivers.

• ASCIA Action Plans for Anaphylaxis and Allergic Reactions are freely available for download 
on http://www.allergy.org.au/health-professionals/anaphylaxis-resources/ascia-action-plan-for-
anaphylaxis

Use of the ASCIA standardised plans is recommended to minimise confusion amongst caregivers.

• The history and risk assessment will determine whether the plan includes an adrenaline 
autoinjector (EpiPen®, Anapen®). Guidelines on who should have an adrenaline autoinjector 
are available on www.allergy.org.au. Use of adrenaline ampoules with a needle and syringe is 
not a safe alternative.27

• Antihistamines may be part of the plan, used for symptom relief. Antihistamine use does not 
prevent or treat anaphylaxis. Use of a non-sedating antihistamine is preferred.28

• Referral for education of carers at schools and preschools should be made to local providers, 
often local Public Health Nurses.

• For children with asthma the action plan may include instructions on the use of 
bronchodilators, to be used after intramuscular adrenaline for any FA reaction with respiratory 
symptoms.

• MedicAlert should be considered particularly for older children and adolescents.

DIETETIC SUPPORT
Dietetic input is important for children with cow’s milk allergy, with multiple food allergies (adults and 
children), or with allergy to foods that are hard to avoid such as wheat and soy. If maternal allergen 
avoidance is advised, maternal dietetic advice may be needed to ensure adequate nutritional intake 
is achieved.

Cow’s milk alternatives in infancy—Infants with cow’s milk allergy need an alternative for weaning 
or for supplementation of breastfeeding. Goat’s milk is not an option as there is extensive cross 
reactivity. Special authority funding is available for extensively hydrolysed formula (eHF) and 
amino acid formula (AAF) for infants meeting PHARMAC criteria, with requirements for regular 
re-evaluation, and a “step down” from the more expensive AAF to alternatives as possible. Many 
infants with cow’s milk allergy can tolerate soy.8

Follow up—Children with IgE-mediated FA need follow up to determine whether the allergy is 
persistent, to consider retesting and food challenge if appropriate, and to ensure that action plans 
remain up to date, with review of adrenaline autoinjector use as needed.

RESOLUTION
The natural history of FA is often of resolution. Overall most milk (80% by age 5 years), egg (66% 
by age 7 years), wheat and soy allergies will resolve. For most children, peanut (80%), nut (90%) 
and fish allergy will be persistent.3 Follow-up testing frequency depends on the food in question and 

http://www.allergy.org.au/health-professionals/anaphylaxis-resources/ascia-action-plan-for-anaphylaxis
http://www.allergy.org.au/health-professionals/anaphylaxis-resources/ascia-action-plan-for-anaphylaxis
http://www.allergy.org.au
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the interval history of reactions; intervals of less than 12 months are generally unnecessary.19

During follow-up there needs to be age-appropriate transition of responsibility for managing the FA. 
Some older children may develop troublesome food aversion and fear of trying new foods; anxiety 
about FA should be actively sought and managed.

Food challenge—Double-blind, placebo-controlled food challenge (DBPCFC) is the gold standard 
for diagnosis of FA in clinical studies, but it is rarely part of clinical practice. Supervised open food 
challenge may be used to clarify diagnosis, determine whether sensitisation is clinically relevant, or 
to determine resolution.

The decision to undertake a food challenge will depend on:

• Reactions – recent reactions indicate persistent allergy.

• Investigations—strongly positive SPT or ssIgE make tolerance unlikely.

• Family preference and chance of resolution – for some families a 50% chance that an allergy 
has resolved may mean they are keen to pursue challenge, while others may prefer to wait 
until the chances of resolution are higher.

Supervised food challenges should be carried out using established protocols with access to 
immediate medical back-up and resuscitation, in case a severe reaction occurs.

In NZ most food challenges will be done in hospital settings with paediatric specialist supervision. 
Food challenge does not necessarily inform as to on-going risk—a mild reaction at a small dose 
indicates persistent FA and a challenge is stopped, with the result not precluding a more severe 
reaction on subsequent exposure.

Conclusion
Food allergy is a common problem for NZ children. Management necessitates:

• Accurate diagnosis with appropriate investigation

• Education about allergen avoidance, with dietetic assistance as appropriate

• Risk assessment and provision of an appropriate allergic reaction action plan

• Supervised challenges where appropriate

• Follow up for possible resolution and ongoing risk assessment.

Useful Resources/ Websites

www.allergy.org.au (Australasian Society of Clinical Immunology and Allergy (ASCIA) website) provides:

•  Specific food avoidance patient information printouts

•  Allergic reaction plans

•  Eczema management plans

www.allergy.org.nz is an organisation providing support, information and advocacy, plus education kits for schools and 
preschools.
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Nutrition Management of Food Allergy/Food Intolerance

AIMS OF NUTRITION MANAGEMENT
• To promote normal growth and development in infants and children.

• To provide nutrition education to the patient, family and caregivers for food allergen 
avoidance.

• To review and monitor the nutritional adequacy of the restricted diet in children and adults.

NUTRITION ASSESSMENT FACTORS INCLUDE:
• Medical history, symptoms

• Growth–weight, length/height, growth trends

• Infant feeding pattern, breast feeds, formula, solids

• Mother's breast feeding plan

• Food and fluid intake–variety, alternatives

• Nutritional adequacy across life stages

• Eating behaviours, food refusal, food aversion

• Social factors–home, school, eating away from home

• Cost of food alternatives

• Social impact on the individual, family

FOOD ALLERGEN AVOIDANCE CONCERNS
• Nutritional

 ◦ Inadequate intake of one or more nutrients (depends on the food and foods groups 
avoided, and the associated macro/micronutrients excluded)

 ◦ Concerns for energy, protein, fat intake; with a milk allergy also calcium, vitamin B12 
and riboflavin.

• Decreased food variety

• Social effects on the food allergic person and family

 ◦ Lifestyle changes in food selection, preparation

 ◦ Less participation in school & family activities

 ◦ Increased stress on parents

• Increased costs of alternative foods and beverages
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 ◦ e.g. 150-200% more for soy milk drinks, milk free margarine

 ◦ e.g. 450% more for rice-based breads which are egg, milk, soy and wheat free

FOOD ALLERGEN AVOIDANCE EDUCATION
Should include:

• How to identify the food allergen–label reading

• ASCIA Food Allergy diet sheets

 ◦ ASCIA Dietary Avoidance–General information

 ◦ Specific ASCIA Dietary Avoidance sheet for a single, two food or multiple food allergy– 
cow’s milk allergy, egg allergy etc

• NZ Information – Diet sheets, Foods Suitable Lists with specific food alternatives and brands 
available in NZ and locally

• Dietitians NZ website Food Allergy Education Resources

• Recipes, Recipe books / resources

• The NZ New Zealand Food Allergy Cookbook

• Support agencies websites, resources:

 ◦  Allergy NZ www.allergy.org.nz

 ◦ ASCIA www.allergy.org.au

• Manufacturing companies information

 ◦ Abbott: My Green Book

 ◦ Nutricia: Neocate information sheets, Neocate Recipe Book NZ version

http://www.allergy.org.nz
http://www.allergy.org.au
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COW’S MILK ALLERGY IN INFANTS

Algorithm for Formula Choice in Cow’s Milk Allergy

Algorithm designed by Starship Children’s Hospital dietitians 2010 based on  Reference: Kemp A, Hill D, Allen K, et al. Guidelines for the use of infant formulas to 
treat cow’s milk protein allergy: an Australian consensus panel opinion.   MJA 2008: 188 109-112. July 2015      Review Date: April 2016

Algorithm for Formula Choice in Cows Milk Protein Allergy

Over 6 months and 
NO reaction to Soy

Anaphylaxis
or

Eosinophilic Oesophagitis

Reacts to 
Extensively hydrolysed 

formula

Continue Amino
acid infant formula, consider 
Amino acid feed for >1 year 

if necessary 
Dietitian review
6-12 monthly

Growing well and nutritionally 
adequate diet

Transition to calcium
fortified Soy milk / 
milk alternative / 

calcium supplement

Continue Extensively 
hydrolysed formula

Under 6 months or 
Over 6 months with  

faltering growth 

Over 6 months and   
NO faltering growth 

Soy formula
Extensively hydrolysed 

formula

Reacts to Soy

Continue Soy formula
or Extensively

hydrolysed formula
Dietitian review
6-12 monthly

Faltering growth and/or nutritionally 
inadequate diet

Over 6 months and 
reacts to Soy

Continue until Dietitian assessment at 1 year of ageContinue until Dietitian assessment at 1 year of age

Faltering growth and/or nutritionally 
inadequate diet

Amino acid formula

Growing well
and nutritionally
adequate diet

Growing well
and nutritionally
adequate diet

Cow’s milk protein allergy
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Table 1. Modified Formulas in Cow’s Milk Allergy

 Extremely Hydrolysed
Formula EHF

Amino Acid
Formula AAF

Partially Hydrolysed 
Formula PHF

Classification Semi-elemental
hypoallergenic

Elemental
hypoallergenic

Partially hydrolysed

Protein form Peptides
1.5-6.0 kilodaltons
hydrolysed whey
e.g. Aptimil Pepti Junior 
Gold
(Hydrolysed casein) 

Amino acids, synthetic
0-1 year e.g. Neocate 
Gold, EleCare LCP
Over 1 year of age -
Neocate Advance,
EleCare, Elecare Vanilla

Peptides 8-40 kilodaltons
partially hydrolysed whey
Karicare Gold + HA
Nan HA Gold 1, 2

Indications for 
use

Treatment of CMP/soy allergy.

NB: Cow’s milk protein–b-lactoglobulin 60 kilodaltons, a-lactoglobulin 40 kd

COW’S MILK AVOIDANCE OVER 1 YEAR OF AGE:
Calcium intake1

• Cow’s milk is an important source of energy, protein, fat, and also a major source of riboflavin 
and vitamin B12. Soy milks fortified with calcium and both riboflavin and vitamin B12 are 
recommended alternatives.

• Rice milks, nut milks and oat milks differ in the amount of protein, fat, energy and calcium, 
with some having little or no B vitamins added.

• Calcium intake should be assessed for the amount of calcium provided from the milk 
alternative and other food sources.

• To help meet the calcium EAR/ RDI for age an increase in milk intake or food sources may be 
advised, or a milk-free calcium supplement required.

• Calcium intake should be regularly reviewed, and especially at the ages when calcium 
requirement increases between 3-4 years, 8-9 years and 13-14 years of age.

• Calcium is required for optimal bone health and growth in children. A study of Dunedin 
children aged 3-10 years found those milk avoiders with low calcium intakes were shorter, 
had smaller skeletons and a lower total body bone mineral content.

SOY INFANT FORMULA2

• Concerns about soy formula and soy phyto-oestrogens are sometimes voiced by parents/ 
caregivers from information on the Internet.

• A very detailed and thorough review of the safety of soy infant formulas has been done by 
Y Vandenplas et al in 2014. A review and meta-analysis was undertaken of the safety of soy 
infant formulas (SIF) on growth, bone health, endocrine, immune function and behaviour. It 
explains the phyto-oestrogen metabolism, actions, possible effects/ lack of effects in humans.

• In soy the three main phyto-oestrogens are genistein, daidzein and glycitein.

 ◦ Infants fed SIF do have higher serum and urine levels of genistein & daidzein.

 ◦ Most of the phyto-oestrogens present in the plasma of infants fed SIF are in a 
conjugated form and therefore unable to exert hormonal effects.

 ◦ The authors conclusions: modern SIF are evidence-based safe options to feed children 
requiring them. The patterns of growth, bone health and metabolic, reproductive, 
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endocrine, immune and neurological functions are similar to those observed in children 
fed CMF (cow’s milk formula) or HM (human milk).

• This evidence analysis led us to establish that there is no significant effect of soya on 
important reproductive functions in human beings. The AAP (American Academy of 
Pediatrics) has emphasised that literature reviews and clinical studies of infants fed SIF 
raise no clinical concerns with respect to nutritional adequacy, sexual development, thyroid 
disease, immune function or neurodevelopment.

• Additional studies confirm that SIF do not interfere with normal immune responses. The US 
Food and Drug Administration has also approved these formulas to be safe for use in infants.

This article (Reference 2) is a recommended reference for those working in food allergy and to give 
to parents who have questions about soy.

MANDATORY FOOD ALLERGEN/FOOD INTOLERANCE LABELLING
• Australia New Zealand Food Standards Code December 2002.

• All common food allergens &/or substances capable of causing an intolerance must be 
declared on food labels, or information available at the point of sale

 ◦ Cereals containing gluten and their products

 ◦ Wheat, rye, barley, oats, spelt & their hybridised strains

 ◦ Crustacean and their products

 ◦ Egg and egg products

 ◦ Milk and milk products

 ◦ Tree nuts and sesame seeds and their products

 ◦ Peanuts and soybeans and their products

 ◦ Added sulphites in concentrations of 10mg/kg or more

INTRODUCTION OF COMPLEMENTARY SOLIDS AND ALLERGY RISK3

The timing of introduction of complementary solids differs between some countries, government 
organisations and researchers.

For further information on this research and factors in the development of oral tolerance see the 
references in the ASCIA Infant Feeding Position Statement 2010.

STRATEGIES TO PREVENT OR REDUCE ALLERGIC DISEASE
Nutrition Guidelines

• No restriction on consuming potential food allergens in pregnancy & lactation (AAP, ASCIA).

• Breastfeeding is recommended for at least 6 months for many reasons, and to continue when 
solids are being introduced.

• Introduction of complementary solid foods is recommended from around 4-6 months of age, 
as this is seen as a ‘critical early window’ to help in the development of oral tolerance.

• Evidence that delayed exposure beyond this time may increase the risk of food allergy, 
coeliac disease & islet cell autoimmunity.

• ASCIA Infant Feeding Advice gives practical guidelines for types of foods and textures to start 
and progress with.
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PEANUT INTRODUCTION FOR INFANTS AT RISK OF PEANUT ALLERGY
The Learning Early about Peanut Allergy (LEAP4) trial was a randomized trial of peanut 
consumption in infants at risk for peanut allergy 2006 -2009 that strongly concluded that:

• Early sustained consumption of peanut products was associated with a substantial and 
significant decreased development of peanut allergy in high risk infants.

• Conversely peanut avoidance was associated with a greater frequency of clinical peanut 
allergy than was peanut consumption, which raises questions about the deliberate avoidance 
of peanuts as a strategy to prevent allergy.

References:
1. Am J Clin Nutr 2002;76:675-680 Nutrition Management of Food Allergy, Food Intolerance.

2. Y Vandenplas, P Castrellon, R Rivas et al. British Journal of Nutrition 2014:111, p1340-1360

3. ASCIA – Australasian Society Clinical Immunology and Allergy, Australia www.allergy.org.au

a. ASCIA diet sheet – general information 2014

b. Patients & Consumers/ Food Allergy/ASCIA Dietary avoidance for food allergy

c. ASCIA diet sheet 2014–egg allergy / cow’s milk protein (dairy) allergy / peanut allergy / soy allergy / tree 
nut allergy / wheat allergy

d. ASCIA Infant Feeding Advice Position Statement 2010

e. www.allergy.org.au Health professionals/ Position papers, Guidelines/ Infant feeding and allergy prevention 
/ ASCIA Infant Feeding Advice

4. G Du Toit, G Lack et al for the LEAP Study Team. The New England Journal of Medicine 2015;372: 803-813

Other Useful References/Websites

• Allergy NZ www.allergy.org.nz

• Cook Book: The New Zealand Food Allergy Cookbook.

• Authors: Ros Campbell and Jill McFarlane for Allergy NZ, May 2007. Hodder Moa. Publisher: Hachette Livre NZ.

• Ministry for Primary Industries NZ www.foodsmart.govt.nz.

• Allergies and Intolerances Clinical Paediatric Dietetics 4th edition. John Wiley and Sons Ltd, 2015. Editor V Shaw. 
Chapter 14 Food Hypersensitivity p308 -334

• Food Hypersensitivity Diagnosing and Managing Food Allergies and Intolerances Edited by I Skypala, C Venter. 
2009 Wiley-Blackwell Publishing Ltd.

Food protein-induced enterocolitis syndrome (FPIES)
FPIES is an adverse food reaction involving the immune system but is non IgE mediated. It is 
uncommon and seen almost exclusively in infants and young children. It is caused by an allergic 
reaction to one or more ingested foods which results in inflammation of the small and large 
intestine. Symptoms of profuse vomiting (and sometimes diarrhoea) most commonly occur 2-4 
hours after eating a food which has been recently introduced into the diet. Some children may 
become pale, floppy, have reduced body temperature and/or blood pressure during a reaction. 
Avoidance of the trigger food protein/s is currently the only effective treatment option, however most 
children will outgrow their FPIES in the preschool years.

FPIES is different to many common food allergies because:

• It is usually a delayed reaction, and is not caused by Immunoglobulin E (IgE) antibodies.

• Reactions only involve the gastrointestinal system (no hives, welts or swelling are seen on the 
face or body).

• It is not associated with anaphylaxis.

http://www.allergy.org.au
http://www.allergy.org.au
http://www.allergy.org.au
http://www.allergy.org.nz
http://www.foodsmart.govt.nz
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• Adrenaline autoinjectors are NOT used to treat the reaction.

It is possible for a child with FPIES to also have IgE mediated allergies to other foods and to have 
other allergic diseases such as eczema and asthma.

WHICH FOODS CAN TRIGGER FPIES?
The most common FPIES triggers are rice, cow’s milk (dairy) and soy. However, almost any food 
can cause an FPIES reaction, including cereals such as rice, oats, eggs, legumes and meats such 
as chicken and seafood. FPIES rarely occurs in exclusively breastfed infants.

HOW IS FPIES TREATED?
Currently the only specific treatment option for FPIES is avoidance of the trigger food.

DIETETIC INTERVENTION
• Help with identifying and avoiding triggers

• Suggestions for alternative products (food & infant formula)

• Ensuring diet is not unnecessarily restrictive

• Planning a nutritionally balanced diet

• Ensuring adequate growth/energy for requirements

• Avoiding possible contamination

• Suitable vitamin / mineral supplements if required

Infants who have reacted to cow’s milk and soy formulas will usually be trialled on extensively 
hydrolysed formula (eHF) or amino acid based formula (AAF) if eHF is not tolerated.

Treatment during an FPIES reaction may include intravenous (IV) fluids, because of the risk of 
dehydration. Children experiencing more severe symptoms may also require corticosteroids and 
in-hospital monitoring. Most families of children with FPIES will be given a letter to present to 
emergency departments explaining their child’s condition and the appropriate treatment.

Source: With kind permission from Australasian Society of Clinical Immunology and Allergy (ASCIA).

Food Intolerance
Introduction

There are many different types of food intolerances, including enzymatic and pharmacologic 
reactions (see Table 1). There are also food intolerances with unknown mechanisms such as 
intolerance to food additives. It is very difficult to test for food intolerance.
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Table 1. Possible Food Intolerance Reactions

Pharmacological Enzymatic
Vaso-active amines Naturally occurring chemicals  
Red wine, strong  and blue 
cheeses, tuna, mackerel, pork 
products and other foods.

Salicylate and glutamate and 
some food additives, especially 
the benzoate and sulphite 
preservatives and monosodium 
glutamate.

Lactose (found in milk and 
other lactose containing 
products.

The most common type of enzymatic food intolerance is lactose intolerance, which occurs because 
these individuals have either too little or no lactase – the enzyme which helps to digest milk sugar 
lactose. Many tablets have lactose added as a filler.

Pharmacologic intolerance can best be explained by naturally occurring chemical structures within 
foods that irritate nerve endings.

In some conditions many people find digesting certain foods difficult only during acute phases of 
their condition (e.g. IBS), in other instances certain foods will always make an existing condition 
worse.

What makes dealing with intolerances challenging is that symptoms that may vary depending on 
individual threshold levels and there are few laboratory tests that are valid diagnostically. (See DNZ 
Laboratory section: Disaccharidases, Food Allergy and Hydrogen Breath Testing).

This personal threshold level requires accurate food, symptom (and sometimes emotional thought-) 
diaries to help identify true food reactions from other possible causes (such as environmental/ 
emotional stress).

Diet and symptom history is often unreliable due to incorrect components being incriminated (see 
image below) but is a good place to start and can help to provide a base from which to widen overly 
restrictive diets.

Source: With kind permission from the Royal Prince Alfred Hospital Elimination Diet Handbook.
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DIETETIC INTERVENTION
• As with management already described above.

• Help with identifying and avoiding triggers

• Rechallenging at appropriate times to ensure widest possible diet

• Suggestions for alternative products (food & infant formula)

• Planning a nutritionally balanced diet

• Ensuring adequate growth/energy for requirements

• Avoiding possible contamination

• Suitable vitamin / mineral supplements if required

Useful Resources/Websites

• The Royal Prince Alfred Hospital (RPAH) Elimination Diet Handbook

• www.sswahs.nsw.gov.au/rpa/allergy

• ASCIA www.allergy.org.au

Unorthodox Testing and Treatment for Allergic Disorders
Despite advances in scientific knowledge about allergic disorders, 50-70 per cent of adults and 
children with allergic disease consult alternative practitioners yearly for diagnosis and treatment. 
These approaches are not regulated in Australia and New Zealand and can have a significant 
impact on the individual:

• Misleading results may result in advice to undergo major dietary restrictions. These have the 
potential to impair growth and even cause malnutrition, particularly in more vulnerable groups 
such as young children.

• Access to more effective diagnostic techniques and treatments may be delayed, with lost 
productivity from inadequately controlled disease.

• Substitution of homoeopathic vaccines for those with proven effectiveness (or even 
discouragement to undertake vaccination at all), has individual and public health implications.

• Unnecessary environmental and chemical avoidance, creating a perception of allergic or 
other organic illness when there are other explanations for their symptoms, can impact on 
employment and social functioning.

• So-called “allergy elimination techniques” have the potential to cause particular harm, if those 
with a potential dangerous allergy consider themselves protected from exposure

• Unproven diagnostic techniques and treatments can be expensive

• Some of the multitude of tests which have no scientific rationale have been proposed to 
detect “hidden allergies” are listed below. These have not been shown to be reliable or 
reproducible when subjected to formal study.

http://www.sswahs.nsw.gov.au/rpa/allergy
http://www.allergy.org.au
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VEGA (ELECTRO-DIAGNOSTIC) TESTING (EVIDENCE LEVEL II: INACCURATE 
TEST)
Vega testing claims to detect disease by measuring changes in body electrical currents using a 
“Vega machine”. The patient holds one (negative) electrode in one hand, and the positive electrode 
is applied to acupuncture points over fingers or toes. An allergen (such as food extract) in a 
sealed glass container is brought into the electrical circuit. An alteration in current is interpreted as 
sensitivity to that substance. Formal examination of this technique, shows it is unable to distinguish 
between healthy and allergic individuals, between control and allergen extracts, and results do not 
correlate with those obtained using conventional testing.

CYTOTOXIC TESTING (“BRYAN’S TEST”) AND THE ALCAT TEST (EVIDENCE 
LEVEL II: INACCURATE TEST)
In cytotoxic food testing (“Bryan’s test”), the size and shape of white cells is assessed after 
incubation with food extracts on a microscope slide. These results have been shown to not be 
reproducible, give different results when duplicate samples are analysed blindly, don’t correlate with 
those from conventional testing, and “diagnose” food hypersensitivity in subjects with conditions 
where food allergy is not considered to play a pathogenic role. The Alcat test is a variant on a 
theme; the results are analysed on a Coulter counter instead of under the microscope.

IRIDOLOGY (EVIDENCE LEVEL II: INACCURATE TEST)
Iridology claims to diagnose disease by examining iris patterns. Its theoretical basis, however, 
is undermined by the fact that iris patterns (like fingerprints) are so unique and unchanging, that 
they can be used as biometric identification markers to distinguish one person from another. 
Furthermore, blinded studies of iridology have also demonstrated that practitioners are unable 
to distinguish healthy from diseased individuals, and even give different diagnoses using iris 
photographs from the same patients taken minutes apart.

KINESIOLOGY (EVIDENCE LEVEL II: INACCURATE TEST)
Kinesiology is based on the concept that exposure to exogenous toxins or allergens will be 
reflected in a reduction in muscle strength. Muscle strength is measured before and after exposure 
to food. “Provocation” to food occurs by having drops of food extracts given under the tongue or by 
holding a vial of food extracts in one hand. Children are assessed by testing the parent’s strength 
first and again while holding the child’s hand. The two test results are then subtracted to give the 
final results. Controlled study has shown that kinesiology results are not reproducible and are no 
more accurate than guessing. Unfortunately, kinesiology and other unproven diagnostic techniques 
are used as the basis of unorthodox treatment techniques as well.

IGG FOOD ANTIBODY TESTING (EVIDENCE LEVEL II: INACCURATE TEST)
IgG antibodies to food are commonly detectable in healthy adult patients and children, independent 
of the presence of absence of food-related symptoms. There is no credible evidence that measuring 
IgG antibodies is useful for diagnosing food allergy or intolerance, nor that IgG antibodies cause 
symptoms. In fact, IgG antibodies reflect exposure to allergen but not the presence of disease. 
(The only exception is that gliadin IgG antibodies are sometimes useful in monitoring adherence 
to a gluten-free diet in patients with histologically confirmed coeliac disease). Despite studies 
showing the uselessness of this technique, it continues to be promoted in the community, even for 
diagnosing disorders for which no evidence of immune system involvement exists.
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VOICEBIO©TM (EVIDENCE LEVEL: NO EVIDENCE)
This technique is based on the concept that internal organs communicate with each other via 
sound waves, with each organ vibrating at certain frequencies, and with organ dysfunction being 
detectable by analysis of such frequencies using a computer assisted analysis of the patient’s 
voice. There is no scientific rationale for this technique, and no evidence that results are useful for 
diagnosing any disorder, including allergies.

OTHER TECHNIQUES
Other techniques such as pulse testing, stool or hair analysis or oral provocation/neutralisation 
have no scientific basis and no proven role in the diagnosis or management of any medical 
condition.

Source: With kind permission from Australasian Society of Clinical Immunology and Allergy (ASCIA). Available as a 
printable handout for patients.

See DNZ Handbook Gastro Section for specific advice around Inflammatory Bowel Disease, 
Irritable Bowel Disease and FODMAPs.
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Coeliac Disease
Introduction
Coeliac disease (CD) is a permanent, autoimmune disorder caused by an intolerance to gluten. 
The term gluten is used to indicate not only wheat-based proteins (gliadins), but also includes those 
from barley (hordeins) and rye (secalin), oats (avenin) and cereal hybrids such as triticale.

This intolerance to gluten causes the body to produce antibodies which damage the lining of the 
small bowel and make it impossible for the body to absorb vitamins, minerals and other nutrients 
from food. It is the most common cause of malabsorption.

The prevalence of CD is increasing1, and the cause of this increase remains uncertain. 
The estimated prevalence in New Zealand is at least 1% of the population1 and remains 
underdiagnosed2.

Both genetic and environmental factors play important roles in CD. There is clearly a genetic 
predisposition for CD being found more commonly both in first degree relatives (10%) and in 
monozygotic twins (85%)3 . People with Type 1 Diabetes are up to six times more likely to have CD 
than the general population.

DIAGNOSIS
There is continuing debate on the sole use of non-biopsy diagnosis of CD4. According to the 
1990 ESPGAN a biopsy of the small bowel/duodenum showing significant villous atrophy (Marsh 
grade III) and clinical or histological improvement on a gluten free diet is required to confirm the 
diagnosis5. Since that time it is clear that more subtle forms of the condition exist including a 
spectrum of disease manifestations and histological findings. Therefore in 2012 the ESPGAN 
revised the criteria to include both genetic (HLA typing) and serological (anti-TTG, EMA, DGP 
antibodies) criteria, at least for children6.

COELIAC SEROLOGY
Coeliac serology (IgA-TTG tissue transglutaminase) are used to screen for coeliac disease. See 
also DNZ Handbook Laboratory Tests: Coeliac Disease.

Antibodies
• Tissue transglutaminase (TTG) antibodies are highly sensitive and specific.

• Endomysial antibodies (EMA) are highly specific but less sensitive.

• Anti-gliadin antibodies have a high rate of false positives and are not recommended as a 
screen. 

However, a particular subgroup of anti-gliadin antibodies, called anti-deamidated gliadin peptide 
antibodies (anti-DGP) can sometimes be of value. These are IgG-based antibodies of particular 
utility in IgA deficiency, or in early childhood (under two years of age) when IgA production is yet to 
mature.

Anti-TTG antibodies are usually measured as the IgA antibody, which correlates with disease 
better than the IgG, except in patients with selective IgA deficiency (10x more common in coeliac 
patients) where the IgG antibody must be used. To identify IgA deficiency, immunoglobulins must be 
measured.

Anti-TTG antibodies are usually requested as an initial screen. If both AGA and EMA antibodies are 
positive, predictive value for coeliac disease is >99%. However, the additional value of endomysial 
antibodies in patients with negative anti-TTG antibodies is low. They are helpful, however, when 
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transglutaminase antibodies are equivocal or weakly raised (to confirm that the anti-TTG result is 
‘real’).

Antibodies decrease and become negative on a gluten free diet (GFD). Therefore negative testing 
in patients with known CD can be reassuring regarding their adherence to a GFD but small to 
moderate transgressions of a GFD will not necessarily result in tests becoming positive. Significant 
reappearance of antibodies can indicate changed dietary compliance.

HOW MUCH GLUTEN IS NEEDED FOR TESTING?
If gluten has already been removed from the diet a normal diet must be resumed for at least 4-6 
weeks prior to serology testing and biopsy. During this ‘gluten challenge’, a minimum of four slices 
of wheat based bread (or equivalent) should be consumed each day for 4 weeks (for adults) (2 
slices of wheat based bread each day for children). Or gluten in at least 2 meals/day for 6 weeks7.

It is important the gluten challenge is carried out properly to ensure reliable testing results.

GENE TESTING
HLA typing can be used to assess whether an individual is at risk of CD with almost all patients 
with CD having either HLA-DQ2 (DQ2.5), DQ8 (DQ8.1) or a smaller minority having half of the 
HLA-DQ2 gene (for example HLA DQ2.2)7 These genes are present in about 30-40% of the 
population and the absence of these genes essentially rules out CD. However it remains relatively 
expensive and should only be performed where it is felt that the results will have clinical relevance 
to a patient. Discussions regarding its use should be had with either the immunopathologist or 
gastroenterologist.

SYMPTOMS
CD has a range of non-specific symptoms, and for some people there may be no symptoms at all. 
Listed below are some of the symptoms which may occur alone or in combination.

Table 1: Symptoms of Coeliac Disease

Adults
Most Common Less Common

• Diarrhoea – This may begin at any age and 
is often present for years prior to diagnosis. 
It may first appear after other illnesses (e.g. 
gastroenteritis) or abdominal operations.

• Fatigue, weakness and lethargy

• Anaemia – iron or folic acid deficiency are the 
most common. The anaemia will either not 
respond to treatment or will recur after treatment 
until the correct diagnosis is made and a gluten 
free diet is begun.Weight loss

• Constipation

• Flatulence and abdominal distension

• Cramping and bloating.

• Nausea and vomiting

• Easy bruising of the skin

• Ulcerations and/or swelling of mouth and tongue

• Miscarriages and infertility

• Low blood calcium levels with muscle spasms

• B12, A, D, E and K vitamin deficiency

• Skin rashes such as Dermatitis Herpetiformis

• Altered mental alertness.

• Bone and joint pains

• Fracture with inadequate traumas/osteopenia/
osteoporosis
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Common in Children:
Symptoms do not occur until gluten is introduced into an infant diet – later onset is also possible.

• Large, bulky, foul stools

• Diarrhoea or constipation

• Poor weight gain

• Weight loss in older children

• Chronic anaemia

• Faltering growth

• Abdominal distension, pain and flatulence

• Nausea and vomiting

• Irritability

These also form the basis for recommendations for screening, along with high risk groups8, 9, 10.

Those who are at increased risk of CD
• Type 1 diabetes mellitus (T1DM)

• Down syndrome

• Autoimmune thyroid disease

• Turner syndrome

• Williams syndrome

• Selective immunoglobulin A (IgA) deficiency,

• Autoimmune liver disease

• First-degree relatives with CD

DIETETIC INTERVENTION
• People with CD should be educated to avoid cereals and food containing gluten (breakfast 

cereals, flours, pasta, cakes, biscuits, sauces etc.) derived from wheat, barley, oats or rye and 
food made from gluten-contaminated oats, and encouraged to eat naturally occurring gluten-
free foods and alternative sources of starch (corn, rice, potatoes etc.).

• Education on ensuring a sufficient intake of nutrients, vitamins, fibre and calcium present in 
their gluten free diet for varying life stages is also needed.

• Consider regular review of iron, folate, B12, Calcium and Vitamin D.

Coeliac Research Fund Position Statement on: The consumption of pure oats by individuals 
with coeliac disease7.
The safety of oats in individuals with coeliac disease has been extensively investigated. Some 
people with coeliac disease exhibit toxicity to oats. The Clinical Advisory Committee of the Coeliac 
Research Fund recommends that in Australia and New Zealand, oats should be excluded from a 
gluten free diet for people with coeliac disease.

Note: The benefit of oats ingestion may outweigh the potential risks in specific circumstances, such 
as:

• Medical indications, such as a patient with poorly controlled type 1 diabetes and CD, where 
the low GI aspect of oats may be beneficial in stabilising blood sugar levels;

• Individual preferences, where the exclusion of oats has a major impact upon the individual’s 
enjoyment of food
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The decision to allow oats as part of the gluten free diet should be made in conjunction with a 
medical practitioner and dietitian experienced in the management of coeliac disease, since absence 
of symptoms and normal coeliac serology are not reliable guides to intestinal injury occurring in 
association with oats ingestion–histological evidence of continuing normal intestine is needed to 
show oats are safe in any individual.

Useful Resources/Websites

• www.coeliac.org.nz

• www.pennutrition.com
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Cardiovascular Disease
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Cardiovascular disease (CVD) includes heart attacks and strokes – which are both substantially 
preventable with lifestyle advice and treatment for those at moderate or higher risk. CVD is one of 
the long-term conditions that contributes to the major health burden for New Zealand now and into 
the foreseeable future. Along with Diabetes it is the leading cause of morbidity in New Zealand, and 
disproportionately affects Māori, Pacific and South Asian peoples.

Cardiovascular disease (CVD) risk assessment1

Goals of Management
The overall goal is to reduce cardiovascular risk for individuals and/or provide appropriate advice 
about reducing the risk of developing diabetes.

Potential management options should be discussed with all patients and should include advice on 
taking a more graded approach to the intensity of management than previously recommended, 
according to an assessment of combined risk: i.e. the intensity of interventions should be 
proportional to the size of the estimated combined CVD risk.

NB: Combined risk replaces the term Absolute risk.

By knowing the combined risk, the clinician and patient can make decisions on more effective 
prevention and treatment of cardiovascular disease (CVD). These decisions include making choices 
about appropriate lifestyle change (principally diet, exercise and smoking), lipid-lowering and blood 
pressure (BP) lowering medication, antiplatelet medication, diabetes care, and medication after 
myocardial infarction (MI), stroke and other cardiovascular events.

ASSESSMENT

Table 1. What should be measured for cardiovascular risk assessment

History • Age

• Gender

• Ethnicity

• Smoking status (if stopped smoking for <12 months, assess as a smoker)
Family history • Premature coronary heart disease or ischaemic stroke in a first-degree relative 

(father or brother <55 years, mother or sister <65 years)

• Type 2 diabetes

• Genetic lipid disorder
Past medical history • Past history of CVD (MI, PCI, CABG, angina, ischaemic stroke, TIA, peripheral 

vascular disease [PVD])

• Genetic lipid disorder (FH, FDB, FCH)*

• Renal impairment (eGFR <60 if under age 75)

• Diabetes

• Atrial fibrillation
Measured (by Dr) • Average of two sitting BP measurements – one sitting measurement if not above 

160/95; two sitting measurements if the first is above 160/95*
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Other • BMI, waist circumference (optional, may be useful for management)

• Non-fasting lipid* profile–see DNZ Handbook Laboratory Section Cholesterol/Lipid 
Profiles

• HbA1c* (may be misleading in some circumstances. If there are concerns about 
its validity in any individual, then fasting plasma glucose is recommended)

* Additional Notes

Lipids
A single non-fasting TC:HDL ratio is used in the calculation of CVDRA.

If the TC or the TC:HDL ratio is elevated above 8 mmol/L, repeat the test.

HbA1c
Use single non-fasting HbA1c to screen for diabetes at the same time as the lipid profile.

Genetic lipid disorders
There is possibility of a genetic lipid disorder if TC is ≥8 mmol/L and/or if there is a strong family 
history of premature coronary heart disease.

Blood pressure
The risk assessment is based on a sitting blood pressure measurement undertaken in a clinic 
setting. Repeat a blood pressure measurement if the first is elevated.

The average of two seated BP measurements is recommended for the initial risk assessment.

Secondary causes of raised blood pressure
Secondary causes of raised BP include recent caffeine intake, high alcohol intake, sleep apnoea, 
oestrogen and glucocorticoid administration, anti-inflammatory agents, cyclosporin and use of 
sympathomimetics.

Rarer causes that require further investigation in severe or resistant hypertension (especially 
in younger individuals) are renal disease, coarctation of the aorta, renal artery stenosis, 
phaeochromocytoma, Cushing’s syndrome and Conn’s syndrome.

MANAGEMENT
The following remains unchanged from previous recommendations:

• All patients benefit from healthier lifestyles.

• Most patients with estimated five-year combined CVD risk below 10 percent can generally be 
well managed without drug treatment.

• For patients with estimated five-year combined CVD risk between 10 percent and 20 percent, 
a discussion about the benefits and harms of blood pressure (BP) lowering and lipid-lowering 
drugs should inform a shared decision either to initiate lifestyle measures only, or to add BP- 
or lipid-lowering drugs or both.

• Most patients with a combined CVD risk over about 20 percent in five years and all patients 
with a personal history of CVD are likely to benefit significantly from both BP- and lipid-
lowering drugs and antiplatelet drugs, over and above intensive non-pharmacological 
interventions.

• Patients at any age with significant individual risk factors need to have them managed.
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This approach replaces clinical decisions based primarily on individual risk factor levels. Clinician 
recommendations can be strengthened where combined risk is higher or where individual 
risk factors are very high (see Table 2: Estimating 5-year cardiovascular risk: when to use the 
New Zealand Cardiovascular Risk Charts).

NEW ZEALAND CARDIOVASCULAR RISK CHARTS
As of 2014 CVD risk prediction calculators (CVDRA) are used to give a single position point on 
a continuum of risk. These are often built into Primary Care Practice software, or for those with 
diabetes: (http://www.nzssd.org.nz/cvd).

The previously used 2003 National Risk Charts give a wider risk range based on the Framingham 
CVD Risk Charts, and there may be times when it is relevant to use these (see Table 2).

Table 2: Estimating 5-year cardiovascular risk: when to use the New Zealand 
Cardiovascular Risk Charts

Risk Group Estimating risk
Very high risk groups: 
5 year risk assumed 
clinically >20%

These people should be allocated to the high risk category due to their 
clinical condition:
• Previous CVD event: angina, MI, percutaneous coronary intervention (PCI), 

coronary artery bypass grafting (CABG), transient ischaemic attack (TIA), 
ischaemic stroke, peripheral vascular disease

• Some genetic lipid disorders: familial hypercholesterolaemia (FH), familial 
defective ApoB (FDB), familial combined dyslipidaemia (FCH).

• Diabetes with overt nephropathy (albumin: creatinine ratio 30mg/mmol OR 
urinary albumin 200 mg/L).

• Diabetes with other renal disease causing renal impairment (eGFR ≤60 ml/
min/1.73m2).

People aged 35 – 74 
years: calculate the 5 
year combined CVD 
risk

Calculate 5 year risk using the New Zealand Cardiovascular Risk Charts or 
validated electronic decision-support tool (CVDRA–stand alone or incorporated 
into some practice software).

Atrial fibrillation confers additional risks over and above that calculated by current 
CVDRA.

These groups should be moved up on risk category (5%)

• Family history of premature coronary heart disease or ischaemic stroke in a first-
degree relative (father or brother <55 years, mother or sister <65 years).

• Maori, Pacific peoples or Indo-Asian ‡peoples.

• Diabetes with microalbuminuria† persistent proteinuria OR for ≥10 years OR with 
HbAlc consistently ≥64mmol/mol.

People aged <35 
years with known risk 
factors

All calculations outside the age ranges of the Framingham equation are 
approximations, but can be useful:

Aged under 35 years: calculate the risk as if they were 35 years. The result can 
be used to guide shared decision-making. Some risk factors in young people 
might require more intensive intervention or specialist referral. Using Risk Charts 
is an option to help show future risks with people.

• Low HDL <0.7 mmol/L (because of the risk of a genetic lipid disorder).

• Known familial dyslipiadaemias or suspected genetic lipid disorders.

• Type 1 diabetes, Type 2 diabetes with microalbuminuria or Type 2 diabetes of 
long duration (≥10 years).

http://www.nzssd.org.nz/cvd
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People aged ≥75 
years, depending on 
co-morbidities

The evidence base to inform recommendations for lipid lowering in primary 
prevention in the elderly is limited. An assessment of the balance between the 
harms and benefits of treatment is more difficult in older than in younger people.

Older people gain a similar relative benefit from cholesterol lowering, but are more 
likely to benefit in absolute terms (over the same time period) because of their 
much higher pre-treatment of cardiovascular risk.

However, comorbidity is more common and the time available to derive benefit will 
be shorter. Similarly, the patient’s expectations should be taken into account in the 
shared decisions.

Smoking cessation is beneficial at any age.
NB: For those people with very high levels of single risk factors – TC ≥8 mmol/L, TC:HDL ratio ≥8 mmol/L, and BP 
consistently above 170/100 mmHg – the Risk Charts may underestimate risk.

NB: As well as higher CVD risk, people with diabetes face additional risks. Consult New Zealand Primary Care 
Handbook 2012, Chapter 4: Management of type 2 diabetes, for information on assessing and managing these risks.

‡ Indo-Asian peoples Indian, including Fijian Indian, Sri Lankan, Afghani, Bangladeshi, Nepalese, Pakistani, Tibetan.

† Microalbuminuria is defined as excretion of between 30 mg and 300 mg of albumin a day in the urine. Less than 30 
mg is insignificant. Over 300 mg is albuminuria or macroalbuminuria

Risk Group Estimating risk
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Table 3. Cardiovascular Disease: Risk Level Women
Risk Group Estimating risk
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Table 4. Cardiovascular Disease: Risk Level Men

Table 5. How to use the charts
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Table 6. Benefits

Table 7: The age to start cardiovascular disease risk assessment

Group Men Women
Asymptomatic people without known risk factors Age 45 years Age 55 years
Maori, Pacific peoples or Indo-Asian* peoples Age 35 years Age 45 years
People with other known cardiovascular risk factors or at high risk 
of developing diabetes

Family history risk factors

• Diabetes in first-degree relative (parent, brother or sister)

• Premature coronary heart disease or ischaemic stroke in a first-
degree relative (father or brother <55 years, mother or sister <65 
years)

Personal history risk factors

• People who smoke (or who have quit only in the last 12 months)

• Gestational diabetes, polycystic ovary syndrome

• Prior blood pressure (BP) ≥160/95 mm Hg (taken as a clinic BP), 
prior TC:HDL ratio ≥7

• HbA1c 41-4mmol/ml

• BMI ≥30 or truncal obesity (waist circumference ≥100 cm in men 
or ≥90 cm in women)

• eGFR† <60 ml/min/1.73 m2

Age 35 years Age 45 years

People with diabetes (Type 1 or 2) Annually from the time of diagnosis

* Indo-Asian peoples Indian, including Fijian Indian, Sri Lankan, Afghani, Bangladeshi, Nepalese, Pakistani, Tibetan. 
† eGFR estimated glomerular filtration rate.
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Risk assessment using a risk trajectory approach could be considered on a case-by-case basis for 
patients younger than the recommended ages, particularly where there is clinical concern regarding 
unfavourable risk factors.

DIETETIC INTERVENTION
Graded lifestyle advice is appropriate for everyone and needs to consider the individual’s 
circumstances.

Specific lifestyle interventions are based on a behavioural counselling approach. They aim to help 
people acquire the skills and motivation to alter eating patterns or physical activity habits.

Techniques used include: self-monitoring, training to overcome common barriers, goal setting, 
providing guidance in shopping and food preparation, role playing, and arranging support or 
referral.

The Heart Foundation’s nine simple key steps to eating for a healthy heart:

• Enjoy three meals a day, selecting from dishes that encourage you to eat plant foods and fish, 
and with little or no dairy fat, meat fat or deep-fried foods.

• Choose fruits and/or vegetables at every meal and for most snacks.

• Select whole grains, whole-grain breads or high-fibre breakfast cereals, in place of white 
bread and low-fibre varieties at most meals and snacks.

• Include fish or dried peas, beans and soy products, or a small serving of lean meat or skinned 
poultry, at one or two meals each day.

• Choose low-fat milk, low-fat milk products, soy or legume products every day.

• Use nuts, seeds, avocado, oils or margarine instead of animal and coconut fats.

• Drink plenty of fluids each day, particularly water, and limit sugar-sweetened drinks and 
alcohol.

• Use only small amounts of sugar or salt (if any) when cooking and preparing meals, snacks or 
drinks. Choose ready-prepared foods low in saturated fat, sugar and sodium.

• Mostly avoid or rarely include butter, deep-fried and fatty foods; and only occasionally choose 
sweet bakery products or pastries.
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Printable: Ministry of Health CVD Overview

New Zealand Primary Care Handbook (2012) Update 2013 

Cardiovascular and Diabetes  
Risk Assessment

What’s new?
The overarching principle is that the intensity 
of interventions should be proportional to the 
size of the estimated combined cardiovascular 
disease (CVD) risk. This recommendation has not 
changed. 

Relative risk reductions are more or less constant 
across the spectrum of combined risk. The higher 
the combined risk, the larger the absolute benefit 
of treating one or more risk factors.

The majority of patients with:

•	 an estimated five-year combined CVD risk 
below 10 percent can generally be well 
managed without drug treatment

•	 an estimated five-year combined CVD risk 
between 10 percent and 20 percent will benefit 
from shared decision making about the benefits 
and harms of blood pressure (BP) and lipid-
lowering drugs  

•	 a combined CVD risk over 20 percent, 
including patients with a personal history of 
CVD, are likely to benefit significantly from 
blood pressure lowering, lipid-lowering and 
antiplatelet medication, over and above 
intensive non-pharmacological interventions.

Clinical judgment and informed patient 
preferences (shared decision-making) should 
feature in decisions about treatment for 
all people, and particularly for those in the 
‘intermediate’ range of risk and for younger or 
older people. Shared treatment decisions should 
take into account an individual’s estimated  
five-year combined1 CVD risk and the 

1 The word ‘combined’ is used to reflect the calculated risk based on the combined effects of known cardiovascular risk factors.

 Non face-to-face cardiovascular risk assessment: It is reasonable to apply blood pressure, non-fasting total cholesterol, HDL-C and HBA1c (or 
fasting glucose) measurements that have been recorded during the previous five years if the person’s circumstances have not significantly 
changed. The higher the risk level that is established in retrospect, the more important it is to establish a current estimate. The result must be 
communicated to the patient.

magnitude of absolute benefits and the harms 
of interventions. Individuals will vary in the way 
they interpret these risk estimates and in their 
desire and willingness to act on them. 

Measuring lipids
Non-fasting tests are an appropriate way of 
measuring lipids. One non-fasting measurement 
is appropriate for risk assessment.

Measuring HbA1c for diabetes
HbA1c is the preferred test for the majority of 
people. Any patient with an HbA1c from  
41 to 49 requires advice about reducing their risk 
of diabetes. Fasting is never required for HbA1c.

The Ministry of Health has provided advice about 
pre-diabetes at www.hiirc.org.nz (search for  
‘pre-diabetes advice’).

Monitoring lipids
For combined risk over 20 percent, monitoring 
of non-fasting lipids every three to six months 
until stable and then every one to two years is 
recommended. 

For combined risk under 20 percent, the aim  
is to achieve a moderate reduction in LDL-C.  
Re-measurement can wait until the next 
combined risk assessment.

Following lifestyle management interventions, 
non-fasting lipids should be repeated at time of 
review, usually after 6 to 12 months.
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The recommended interventions, goals and follow-up based on cardiovascular 
risk assessment

Cardiovascular risk Lifestyle Drug therapy Follow-up

Established CVD 

CVD risk 
calculated 

>20%

10% to 20%

<10%

Intensive lifestyle advice 
(diet, physical activity, 
smoking cessation) 
simultaneously with 
drug treatment  

Strong evidence of benefit 
from BP-lowering, statins 
and antiplatelet therapy in 
this group

Risk factor monitoring 
initially at 3 months, 
then as clinically 
indicated

Intensive lifestyle advice 
(diet, physical activity, 
smoking cessation) 
simultaneously with 
drug treatment

Strong evidence of benefit 
from BP-lowering, statins 
and antiplatelet therapy in 
this group

Annual review or as 
clinically indicated 

Specific individualised 
lifestyle advice (diet, 
physical activity, 
smoking cessation) 

Good evidence 
demonstrating benefit 
from BP-lowering and/
or statin therapy in this 
group. The absolute benefits 
will be smaller at lower 
levels of combined risk, 
with increasing benefit of 
treating both BP and lipids 
for those with higher  
five-year combined risk

Shared decision-making 
approach to consider 
benefits and harms of drug 
treatment of modifiable  
risk factors 

As clinically indicated, 
with a more intensive 
focus for higher 
combined risk patients

If patient not on drug 
treatment, offer CVD 
risk assessment at 
reassessment – at one 
year for 15% to 20% risk 
and every two years for 
10% to 15% risk

Lifestyle advice (diet, 
physical activity, 
smoking cessation)  

Evidence of benefit from  
BP-lowering and statin 
therapy in this group is 
unclear; use a shared 
decision-making approach 
to consider benefits and 
harms of treatment of 
modifiable risk factors

Offer further CVD  
risk assessment in  
5 to 10 years 

References:
1. New Zealand Primary Care Handbook 2012 (updated 2013): Cardiovascular Disease Risk Assessment
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Cardiovascular Dietary Guidelines
The evidence-based ‘Heart Healthy Eating’ pattern (National Heart Foundation of New Zealand)¹ 
was developed to include food groupings standardised for kilojoules and defined nutrient criteria 
per serving, as seen in Table 1. It defines daily servings associated with the primary and secondary 
prevention of cardiovascular risk, the management of dyslipidaemia, hypertension, Type 2 diabetes 
and obesity risk indicators, and for meeting the Nutrient Reference Values for Australia and 
New Zealand².

The Heart Healthy Foods are represented in the Heart Foundation’s resource ‘A Guide to Heart 
Healthy Eating³, adapted for Diabetes NZ’s resource ‘Diabetes and Healthy Food Choices4 (www.
diabetes.org.nz), and appears in the NZ Primary Care Handbook 2012 for ‘Cardiovascular risk 
factor management5. They include standardised 15 gram carbohydrate servings for grains, starchy 
vegetables and fruit for cardioprotective carbohydrate counting. The Heart Healthy Eating resource 
includes the positioning of ‘Other Foods’ that do not meet criteria for the Heart Healthy Food 
Groupings.

Table 1. Heart Healthy Food Groupings¹

Food Grouping

Fruits and 
coloured 
vegetables

Grains and 
starchy 
vegetables

Fish, dried 
beans 
or soy 
products, 
lean meat 
or skinned 
poultry

Low fat 
milk and 
low fat 
milk or soy 
products

Oil, 
margarine 
spreads,

nuts, seeds 
or avocado

‘Other’

foods[1]

Average

Nutrient Criteria

Per

Serving[2]

Fruits

15g CHO

Vegetables

minimum serving 
size No added 
Na

15g CHO

Average of

>1.5g fibre

<150mg Na

< 8g Fat

< 3g SFA

>10g 
protein

<150mg 
Na

<2g SFA

>10g 
protein

(5g for 
cheese)

>100mg 
Ca

<150mg 
Na

5g Fat

<1g SFA

contribute

PUSFA

<150mg Na

400-500kJ

<1g SFA

<150 mg

(maximum

250mg)Na

Sample serving 
distribution/ratio 
to establish an 
average nutrient 
content for

1 standardised 
(std) serving for 
food grouping

6 most 
frequent fruit 
selections and 
9 most frequent 
vegetable 
selections in 
NNS 1997[3]

2s whole 
grain cereal, 
4s whole 
grain bread, 
1s potato, 
1s white 
grain

1s each 
of white 
fish, white 
and dark 
poultry, 
moderate 
fat meat 
and eggs, 
2s each of 
lean red 
meat and 
beans, 3s 
oily fish 
(includes 
canned)

1s trim 
milk, 1s 
1% fat 
yoghurt, 
½ serving 
5-10% fat 
product, 
and ½ 
serving 
hard or 
semi-hard 
cheese

1s oil, 1s 
margarine/ 
spread, 1s 
nuts

1s low fat 
(white) 
crackers, 
snacks or 
sweet biscuits 
or

1s alcoholic 
beverage

Nutrients per std 
serving

Vege Fruit      

Kilojoules 80  300 320 650 400 200 400-500
Kcals 19  71 76 155 95 47 95-119

http://www.diabetes.org.nz
http://www.diabetes.org.nz
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Protein g 1.7  1.0 3.0 22.0 10.0 1.0  
Fat (total) g 0.2  0.6 1.4 6.0 3.2 5.0 <3.0
Saturated fat g 0.1  0.1 0.2 1.8 2.0 0.7 <1.0
Sodium mg <10  <5.0 90.0 145 95.0 14.0 <150
Polyunsaturated 0.1  0.2 0.2 0.8 0 1.7  
Linoleic 0.04  0.2 0.3 0.35 0.05 1.3 Micronutrients
Linolenic

VLC omega-3

0.01  

0    

0.01

0

0.04

0

0.06

0.31

0.04

0

0.19

0

Not 
standardised

Carbohydrate 2.7  15 13-15 4.0 
(includes 
beans)

8.0 
(includes 
milk)

0  

Fibre   g 2.0  2.0 1.5 1.4 
(includes 
beans)

0 0.2  

Potassium mg 190  245 100 325 245 22.0  
Calcium mg 24  18 15 62 220 4.0  
Iron mg 0.4  0.4 1.0 2.2 0 0.1  
Folate mcg 28  6.0 37 38 14.5 4.0  
Ascorbic acid 
mg

18  32 1.0 T T  T  

b-carotene mcg 1,300 170 0.7 T 27 0.5  
Thiamine mg 0.04  0.02 0.18 0.11 0.10 0.03  

Abbreviations: s- serving, CHO- carbohydrate, Na–sodium, Fat- total fat, SFA- saturated fatty acids, PUSFA- 
polyunsaturated fatty acids, VLC- very long chain omega-3 fatty acids including EPA+ DHA+DPA, T–trace.
1. ‘Other foods’ are not expected to provide significant micronutrients.

2. For all groups the criteria included no added ingredients or a low content of added fats, sodium and/or sugars and 
standardisation as far as practical for kilojoules per serving.

3. Average of apples, bananas, kiwi, oranges, pears, stone fruit + average of broccoli, cabbage, cauliflower, carrots, 
beans, peas, lettuce, tomatoes, the most frequent selections National Nutrition Survey 1997.

Food Grouping

Fruits and 
coloured 
vegetables

Grains and 
starchy 
vegetables

Fish, dried 
beans 
or soy 
products, 
lean meat 
or skinned 
poultry

Low fat 
milk and 
low fat 
milk or soy 
products

Oil, 
margarine 
spreads,

nuts, seeds 
or avocado

‘Other’

foods[1]
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Table 2. Cardioprotective Dietary Pattern

Food groupings 
& recommended 
servings / day

Food Serving Size Examples Notes

FRUITS AND 
COLOURED 
VEGETABLES

At least 8 
servings daily

Include at every 
meal

Vegetables Cooked or frozen 
vegetables

Raw leafy or salad 
vegetables

Tomato or carrot

½ cup

1 cup

1 (50-80g)

Choose coloured 
varieties daily, 
especially the green, 
orange and red 
vegetables (includes 
onions, cauliflower, 
turnip, mushrooms)

In general limit fruit/
vegetable juice to one 
serving daily

Fruit Apple, pear, orange, 
nectarine

Banana

Stewed, frozen or canned 
fruit in natural or ‘lite’ 
juice

Apricots or plums

Grapes, cherries, 
strawberries

Mixed berries or fruit 
salad

Dried prunes, dates, figs

Raisins or sultanas

Dried apricots

100% fruit juice

1 med

1 sml

½ cup

2-3 sml

10-15

1 cup

3

1 tbsp

6-8 halves

180ml

GRAINS 
AND 
STARCHY 
VEGETABLES

At least 6 
servings daily

Most people 
need 8-14 
servings daily*

Include at every 
meal

Breads, 
cereals, and 
grains

Whole grain bread

Whole grain bread roll

Other breads e.g. pita, 
naan, wraps, tortilla

Bran cereal

Whole wheat cereal

Cooked porridge

Natural muesli

Whole grain crispbreads

Cooked pasta

Cooked rice

1 slice (30g)

½ roll

1 slice (30g)

½ cup

⅔ cup

½ cup

⅓ cup

4 (25g)

½ cup

⅓ cup

or 2 sml sushi

Choose a variety of 
grain products with 
½–⅔ as whole grain 
products

Starchy 
vegetables

Potato

Yams

Taro

Kumara, parsnip or corn 
cob

1 sml (75g)

3 sml or ⅓ cup

1 sml or ½ cup

½ vegetable or 
½ cup (80-100g)

These vegetables 
replace breads or 
grain products in a 
meal
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LOW FAT MILK, 
LOW FAT MILK 
PRODUCTS 
OR SOY 
PRODUCTS

2-4 servings 
daily*

Milk and milk 
products

Trim or skim milk

Skim milk powder

Calcium fortified soy milk

Low fat yoghurt

Cottage cheese

Low-fat cottage cheese

Quark or ricotta

1 cup (250ml)

3 tbsp

1 cup (250ml)

1 pot (150g)

⅓ cup

½ cup

¼ cup

Use milks with 0.5g 
fat/100ml or less 
and yoghurts with 1g 
fat/100ml or less

Cheese

(Limit to 3 
servings / 
week)

Parmesan cheese

Cheddar cheese

Standard camembert, 
brie, edam, feta, 
mozzarella

Reduced fat, lite or slim 
processed cheese slices

2 tbsp grated

2 cm cube / 3 
tbsp grated

3 cm cube

2 slices

 

FISH, DRIED 
BEANS, SOY 
PRODUCTS 
LEAN MEAT 
OR SKINNED 
POULTRY

1-3 servings 
daily*

Fish and 
seafood

(Aim for 2-3 
servings/ 
week 
including oily 
fish)

Cooked fish fillet

Tuna

Mussels, prawns or other 
seafood

Salmon

Sardines

Lite / reduced oil canned 
fish

Lite tuna

2 sml or 1 lge

½ cup (80-100g)

1 cup

⅓ cup (80-100g)

½ can (50g)

½–⅔ cup (80-
100g)

1 cup(150g)

Choose some oily 
fish species such as 
tuna, salmon, kingfish, 
wharhou, orange 
roughy, snapper, trout, 
sardines, herring, 
mackerel, flounder 
and eel

Dried peas 
or beans, or 
soy products

(Aim for 2-4 
servings/ 
week)

Cooked dried beans, 
chickpeas, lentils, dahl

Cooked soy beans

Tofu or tempeh

Fortified soy milk

Tofu yoghurt

1 cup

½ cup

½ cup (150g)

1 cup (250ml)

1 cup (150g)

Cooked dried beans 
are an alternative for 
one meat serving (1 
cup) OR one starchy 
vegetable serving (1/2 
cup)

Lean meat, 
skinned 
poultry and 
eggs

Trimmed meat or chicken

Lean mince or casserole

Lean steak

Skinned chicken breast

Skinned chicken 
drumstick

Skinned chicken leg

Eggs

2 slices (100-
120g)

½ cup (125g)

1 sml (100g)

1 sml (120g)

1 sml

1 leg

1-2 eggs

Use alternatives to 
red meat several 
times a week.***
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OIL, 
MARGARINE 
SPREADS, 
NUTS, SEEDS 
OR AVOCADO

3-6 or more 
servings daily*

Oil, 
margarine 
spreads, or 
avocado

Oil

Margarine spread (70-
80g fat / 100g)

Light margarine spread 
(40-60g fat/100g)

Ultralite margarine 
spread (20-25g fat/100g)

Mayonnaise or vinaigrette 
(40-60g fat/100g)

Reduced-fat mayonnaise 
or dressing (<10g 
fat/100g)

Avocado

1 tsp

1 tsp

2 tsp

4 tsp

2 tsp

3 tbsp

1 tbsp

Choose products 
made from sunflower, 
soya bean, olive, 
canola, linseed, 
safflower, or seeds 
and nuts other than 
coconut

For high LDL-
cholesterol, include 
spreads with plant 
sterols

Nuts, seeds

(Eat up to 
30g /day)

Nuts or pumpkin seeds

Peanut butter

Sunflower or sesame 
seeds

1 dsp

1 dsp

1 tbsp

For weight control 
limit nuts/seeds to 1 
serving daily as one of 
the oil group servings

DRINKS

6-8 cups of fluid 
daily**

Non-
alcoholic 
drinks

Tap, soda or mineral 
water

Diet or sugar-free cordials 
and soft drinks

Tea or coffee + trim milk

Low sugar chocolate 
drink made with water + 
trim milk

200-250ml

200-250ml

150-200ml

150-200ml

Drink plenty of water 
every day

Limit fruit juice and 
regular cordial and 
fizzy drinks

OTHER 
FOODS

0- 5 servings 
daily*

Alcoholic 
drinks

(“Safe limits”

Men < 3 &

Women < 
1 standard 
drinks / day6

One standard drink =

Regular beer (5% 
alcohol)

Light beer

Lower carb beer

Low alcohol (1%) beer

Fortified wine (sherry, 
martini, port)

Wine

Ready to drink spirits

Spirits (whisky, gin, 
vodka)

250ml

500ml

330ml

3 sml bottles

60ml

100ml

200ml

1 pub measure 
(30ml)

For high 
triglycerides, blood 
pressure or body 
weight, recommend 
reducing the 
average daily 
drinks for men and 
women to 2 and 1 
respectively
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Snack Foods Low fat crackers, 
crispbreads or snacks

Low fat sweet biscuits

Fruit biscuits

Hard muesli or cereal 
bars

10-15 sml or 5 
med (25-30g)

2-3 (25g)

2-3 (35g)

1 sml bar (40g)

Always choose 
ready prepared 
foods that are low in 
fat, salt and sugar

Desserts Low fat frozen desserts 
or frozen yoghurt

Low fat custard

Low fat rice pudding

½ cup (80g)

½ cup (140g)

½ cup (100g)

Choose desserts 
with small amounts 
of added sugar

Confectionery 
and added 
sugar7

(Each 
example is 
equal to 1 
tbsp sugar. 
Limit to 1-3 
tbsp per day*)

Sugar, jam, syrup or 
honey

All-fruit or reduced sugar 
jams

Gum lollies e.g. wine 
gums

Energy or soft drinks

Flavoured water

Sorbet

1 tbsp

2 tbsp

10

125ml

600ml

1 small pottle

For blood sugar 
control, limit sugar 
intake to inclusion 
in meals or snacks 
when diabetes is 
well controlled

Artificial sweeteners 
can replace 
sugar for adding 
sweetness

High salt 
seasonings 
(Limit to <1 
serving daily)

Seasoning paste

Stock cube

Stock powder

Gravy mix

Liquid seasoning

1 tsp
1/8 cube
1/6 tsp
1/3 tsp

1 tbsp

Use minimal salt in 
cooking

Do not add salt to 
meals

High salt 
foods

Limit these to 
<3 servings 
daily

Lean ham, pastrami, 
pickled or corned meat

Pickles, relish

Marmite, vegemite or soy 
sauce

Cheese

Canned or packet soup

Canned salmon

Smoked fish or sardines

A shake or pinch of salt

30g

1 tbsp

½–1 tsp

20-30g (2-3 cm 
cube)

½ cup

50g

30g

1/10th teaspoon

Choose breads and 
cereals less than 
450mg sodium/ 
100g and spreads 
less than 400mg

sodium/100g

Choose low or 
reduced salt canned 
foods, soups, 
sauces, seasonings, 
relishes and 
prepared meals

Abbreviations: g- gram, sml- small, med- medium, lge- large, tsp- teaspoon, dsp- dessertspoon, tbsp- tablespoon 
* Depending on body weight and level of physical activity 
**Increased requirements in warmer weather and when exercising 
*** Based on the balance of available evidence, egg intake at less than seven eggs per week is unlikely to have any 
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substantive influence on risk of heart disease for most people. There was a limited amount of research since 1999 
in people with hyperlipidaemia, but epidemiological research suggests the prudent limit is seven eggs per week. 
Recommendations for the general population are retained that eggs can be included as part of a heart healthy eating 
pattern.

Additional information to support patient education around dietary fibre, Glycaemic Index (GI) and 
the ratio of unsaturated: saturated fatty acids, is outlined in Tables 3, 4 and 5.

Table 3. Dietary Fibre

Recommendations
• Hyperlipidaemia: 30g or more daily.

• Diabetes, impaired glucose tolerance: 40g or more daily.

Cardioprotective 
carbohydrate foods

Serving

per day

Average fibre

per serving

Foods with higher than average 
fibre per serving

Vegetables 4-5 + 1.5-3g Green peas, broccoli
Fruit 3-4 + 2-3g Raspberries, blackberries, dried 

figs
Whole grain breads or 
cereals

4-6 + 2-3g Heavy seed breads, bran cereals, 
oat/rice bran

Dried peas and beans ½ 4-6g per ½ serving Black beans, red kidney beans, 
pinto beans, chickpeas, split peas

NB: Some carbohydrate containing foods (some milk products, nuts and seeds) are not included in the fibre and GI 
lists as these foods are selected for their protein and fat content rather than their carbohydrate content. Snack foods, 
confectionery, biscuits, desserts, cakes and other high fat or high sugar items have other nutritional indicators for their 
restriction, irrespective of their GI or fibre content.
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Table 4. Glycaemic Index (GI)8 9 10

Recommendations
• Hyperlipidaemia: Aim for ⅔ of servings moderate or low GI and high fibre.

• Diabetes, impaired glucose tolerance: Most servings moderate or low GI and high fibre. At 
least one low GI/high fibre serving at each meal.

NB: Those items in bold are high fibre choices

 Low GI Moderate GI High GI
Breads and 
crackers

Most varieties of Burgen™, 
Vogels™ and Molenburg™
Heavy, dense wholegrain 
or rye breads
Heavy fruit bread
Vita wheat™ crispbread
Most Ryvita™ crispbread

Most wholemeal bread
Molenburg Balance™
Ryvita Original™
Pita Roti
Chapatti

High fibre white bread
Kavli™ crackers
Corn thins™ wholegrain
Most white bread
French & Lebanese bread
Scones
Bagels
Water crackers

Breakfast cereals Traditional / wholegrain rolled 
oats
Oat bran
Rice bran
Special K™ original
Sustain™

Rolled oats
Natural muesli
Just Right™ original
Light’n’Tasty™
Weetbix™ regular
Nutrigrain™

Instant porridge / oats
All Bran™ flakes
Kellog’s Wheat Flakes™
Mini wheats™
Sultana bran™
Rice congee
Corn flakes
Chex™, Coco pops™
Rice bubbles™ / Ricies™

Grain foods Quinoa
Instant soba noodles
Egg noodles
Fresh rice noodles
Mung bean vermicelli
White & wholemeal pasta
Pearl barley
Bulgur wheat
Semolina

Udon noodles
Dried rice noodles
Rice vermicelli
Uncle Ben’s™ parboiled 
rice
Wild rice
Arborio rice
Basmati rice
Rolled barley
Cornmeal
Couscous

Millet
Popcorn
Corn & rice pasta
White & brown rice
Jasmine rice

Fruit Dried apricots, dried 
prunes, apples, bananas, 
grapefruit, grapes, kiwifruit, 
mango, oranges, peaches, 
pears, plums, strawberries

Apricots, very ripe 
banana, pawpaw, 
pineapple, raisins, 
rockmelon, sultanas

Dried dates
Canned lychees
Watermelon

Veges Sweet corn, yam, green 
banana / plaintain, taro

 Broad beans, potato, 
kumara, tapioca

Milk products Milk, Yoghurt  Rice milk
Legumes Dried beans, chickpeas, 

baked beans, lentils
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Table 5. Changing the ratio of Unsaturated: Saturated Fatty Acids

Recommendation Best Choices Mostly avoid
Rich sources of 
specific fatty acids

Predominantly 
polyunsaturated

Predominantly 
monounsaturated

Predominantly saturated 
+/or high content trans-
fatty acids

Fats and Oils Fish oil capsules a

Grapeseed Oil b

Linseed or flaxseed 
Oil c

Safflower Oil
Sesame Oil
Soy Oil
Sunflower Oil
Wheatgerm Oil

Almond Oil
Avocado Oil
Canola (Rapeseed) 
Oil
Olive Oil (Extra Virgin)
Peanut Oil
Rice bran oil

Chefade
Coconut oil
Dripping
‘Hydrogenated’ oils–baking 
margarine
Kremelta
Lard
Palm oil/palm kernel oil
Suet

Spreads Polyunsaturated 
spreads
(+18g PUFA/100g), 
products with 
sunflower or 
sunflower & canola 
oils
Phytosterol-enriched, 
Pro-activ™/Pro-
activ™ ’Lite’

Canola, olive and rice 
bran oil margarine/ 
spreads
Monounsaturated 
spreads (≥25g 
MUFA/100g), 
Phytosterol-enriched, 
Logicol™/Logicol™ 
’Lite’

Butter
Butter blends
Lite butter
Semi-soft butter
Shortenings

Foods Brazil nuts b

Linseeds b c

Oily fish a c

Pine nuts b

Pumpkin seeds b

Sesame seeds b

Sunflower seeds b

Walnuts b c

Almonds
Avocados
Brazil nuts
Cashew nuts
Hazelnuts
Macadamia nuts
Olives
Peanuts
Pecans
Pistachio nuts

Chicken skin
Cocoa butter (chocolate)
Coconut
Coconut milk / cream
Cream
Cream cheese
Pate
Reduced or sour cream
Visible meat fat

Practice Notes:
a. Cooked or canned fatty fish are spreadable and a useful way to increase omega-3 intakes.

b. Rich sources of omega-6 polyunsaturated fatty acids. Products richer in omega-6 PUFA reduce LDL-C and 
triglyceride levels more than other oils and a P:S ratio of 1:1 or more reduces cardiovascular risk. Exclusive use of 
olive oil products does not ensure a good polyunsaturated fat intake.

c. Good sources of omega-3 fatty acids.
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Cystic Fibrosis
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This material aims to provide Dietitians working in Cystic Fibrosis (CF) with the basic information 
to support their practice. The complications arising from this genetic disorder and the nutritional 
management of these can be highly complex. The CF SIG of Dietitians NZ aims to provide a forum 
to support, mentor & share information and best practice amongst Dietitians working with People 
with CF (PWCF), and welcomes questions from any Dietitians working with this patient group. 
We would encourage all Dietitians working in CF to join the SIG. (See DNZ website for contact 
information).

PATHOPHYSIOLOGY
CF is an autosomal recessive disorder and is the most common life-limiting genetic disorder 
in people with North European ancestry. The incidence varies within different populations, in 
New Zealand the incidence is around 1 in 3,000 live births, with 1 in 25 being a carrier.

It is caused by mutations in a single gene on chromosome 7, which encodes the CF 
transmembrane conductance regulator (CFTR) protein. The CFTR defect blocks the chloride 
channel and results in a decreased secretion of chloride via the chloride channel and increased 
reabsorption of sodium and water across the epithelial cell. This results in a decreased hydration 
of cells and epithelial tissues mainly in the respiratory, gastrointestinal, hepatobiliary, reproductive 
tracts and sweat glands. The resulting viscous secretions cannot be cleared by the cilia, promoting 
infection and inflammation.

DIAGNOSIS
Cystic fibrosis is one of the metabolic disorders which can be detected at birth by the Newborn 
Metabolic Screening Programme offered to all infants born in New Zealand.

Meconium ileus

Some infants (10-15%) may present at birth with meconium ileus i.e. inability to pass meconium 
within the first 48 hrs of life. Surgical excision of the gut obstruction can be required and may result 
in an ileostomy. Parenteral nutrition may be required in the initial post-operative period. Closure of 
the ileostomy is usually 6 weeks to 3 months later.
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DIAGNOSIS OF CYSTIC FIBROSIS

Diagnosis	  of	  Cystic	  Fibrosis	  
	  

	  
	  

Heel	  prick	  test,	  blood	  sport	  on	  Guthrie	  card	  

	  

	  

	  

	  

	  

	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

+ve	  for	  CF	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Paediatric	  dietitian	  referral	  

Start	  Creon	  10000	  with	  apple	  puree	  

	  

Australian	  CF	  Nutrition	  Guidelines:	  PERT	  is	  introduced	  once	  clinical	  evidence	  of	  pancreatic	  	  	  insufficiency	  is	  
confirmed	  

  

Newborn	  Metabolic	  Screening	  Programme,	  LMC	  

	  

IRT	  Immunoreactive	  Trypsin	  test	  –	  elevated	  

	  
Local	  hospital	  doctor/paediatrician	  

CF	  genetic	  profile	  bloods	  Chch	  lab	  

	  

Stool	  tests	  

	  

Sweat	  test	  over	  3	  kg	  

	  

Faecal	  
chymotrypsin	  
N	  >13	  ug/g	  

	  
	  
	  
	  
	  
	  

Results:	  in	  3-‐4/7	  
	  

Faecal	  
Pancreatic	  elastase	  

	  
Normal	  	   >200	  ug/g	  wet	  faeces	  
100-‐200	  	   Moderate	  to	  mild	  	  	  
	   pancreatic	  insufficiency	  
<100	  	   Severe	  pancreatic	  
	   insufficiency	  

	  
Results:	  in	  2/52	  

	  

Sweat	  Chloride	  
up	  to	  6	  months	  of	  age	  

	  
Normal	  	   <40	  mmol/L	  
Doubtful	  	   40-‐60	  mmol/L	  
Positive	  	   >60	  mmol/L	  

	  
	  

Results:	  in	  4/7	  
	  

Confirmation	  of	  Pancreatic	  Insufficiency	  by	  stool	  tests	  
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PHYSIOLOGY & NUTRITIONAL IMPLICATIONS

Copyright approved for use – (public domain)

Airways

Thick sticky mucous secretions which are difficult to clear from the lungs.

↓
Accumulation of secretions in the small bronchioles leads to greater risk of infection, which 
stimulates further secretions.

↓
Chronic chest infections damage lung tissue and compromise lung function.

↓
Respiratory muscle wasting reduces respiratory function, preventing effective coughing and 
contributing to further deterioration in lung function.

Nutritional implication – increased energy expenditure resulting from inflammation and infection, 
increased work of breathing and coughing and stimulation of metabolism by bronchodilator therapy
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Pancreas

High protein content and thicker secretions reduce the luminal flow of fluid in the pancreatic 
ducts, facilitating obstruction.

↓
Once ducts are obstructed, inflammation occurs and cysts may form. Progressive loss of 
pancreatic function rapidly results from fibrosis, fat deposition and occasionally calcification.

↓
The secretion of enzymes and bicarbonate is usually severely reduced, resulting in 
malabsorption.

↓
Glucose Intolerance and Diabetes can develop as result of reduced pancreatic function.

Nutritional implication

• Pancreatic secretions contain a variety of enzymes including trypsinogen, chymotyripsinogen, 
elastase, carboxypeptidase, lipase and amylase.

• Pancreatic juice also contains a high concentration of bicarbonate to neutralize gastric acid 
allowing the enzymes to work.

• Malnutrition rapidly occurs as malabsorption due to pancreatic insufficiency causes severe 
losses of fat and nitrogen from the gastrointestinal tract.

• Fat soluble vitamins are also lost from the G.I. tract 2nd to malabsorption.

Liver

Mucous plugging of bile ducts can exacerbate malabsorption by inadequate bile acid 
secretion.

Nutritional implication–Abnormal liver function affects metabolism of fats, CHO and protein, storage 
of fat soluble vitamins and impairs clotting factors.

Gut

Meconium ileus–prior to newborn screening programmes, this was often the first sign of CF, 
the meconium can form a bituminous black-green mechanical obstruction in a segment of the 
ileum. Intestinal resection may be required, with risk of Short Bowel syndrome.

Intestinal transit time can be altered by antibiotic use.

Constipation – characterized by a reduced stool frequency and increased consistency, usually 
in combination with abdominal pain and distension.

Distal Intestinal Obstruction Syndrome (DIOS)–Faecal material and mucous can accumulate 
in the bowel causing a complete or partial obstruction. Laxatives, and occasionally bowel 
washouts may be required.

Fibrosing colonopathy–associated with high doses of enzymes. Submucosal cell damage 
causes fibrosis of bowel tissue risking strictures and oedema.

Nutritional implication – impact of above on appetite.

Gastroeosophageal reflux is common and associated with reduced lung function and capacity.
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Skin

All people with CF have abnormally high concentrations of Na and/or Cl in their sweat. There 
is a risk of increased losses during hot weather and exercise.

Nutritional Implications–high Na losses may lead to deposition of salt crystals on the skin & 
hyponatraemia

• Infants – dehydration, poor weight gain

• Older children & adults–tiredness, dehydration, muscle cramps, decreased appetite, nausea, 
vomiting, poor concentration, headaches.

Hyponatraemic dehydration also contributes to thicker, tenacious secretions and risk of Distal 
Intestinal Obstruction Syndrome (DIOS).

Reproductive tract

Infertility can affect males and females with CF

● Males–epididymus and vas deferens are often present but become blocked by the 
thick, mucus secretions. Congenital bilateral absence of the vas deferens can occur.

● Females – fertility problems can occur from the thickened cervical secretions and 
malnutrition

MANAGEMENT OF CYSTIC FIBROSIS
Cystic Fibrosis is a multi-system disease with optimal management involving many treatment 
modalities, with the aim to improve duration and quality of life in the person with CF (PWCF). 
Treatment of CF includes nutritional therapy, airway clearance, antibiotic therapy, mucolytic and 
bronchodilator therapy and exercise.

A multidisciplinary team approach is recommended.

A specialist CF Centre has a minimum number of 50 patients, with specialist CF staff including 
respiratory physicians, CF nurse specialist, physiotherapist, dietitian, lung function technicians, 
social worker, and psychology staff.

NUTRITION MANAGEMENT
Aims: 

• To achieve normal weight gain and growth.

• To achieve optimal nutritional status.

• To achieve normal feeding behaviour.

Nutritional status and lung function
Good nutrition status is associated with better respiratory function.

BMI percentiles in children and adult BMI are strongly correlated with better values of lung function.

In children 2-20 years better lung function status with an FEV1 at ~80% predicted or above, was 
associated with BMI percentiles at 50%tile or above.

In adults an FEV1 >60% was associated with a BMI of 22 in women, BMI of 23 in men.

Reference: Stallings V et al. J Am Diet Assoc 2008;108:832-839. 

Higher weight for age percentile (WAP) at age 4 years was associated with improved clinical 



254

outcomes -

•  WAP >10%tile associated with better lung function from 6-18 yrs.

•  WAP 50%tile by age 18 years was associated with fewer pulmonary exacerbations, fewer 
hospital admissions, lower rates of impaired glucose tolerance.

•  Those with a higher WAP during childhood had better timing and velocity of pubertal height 
growth, and better survival.

Reference: Yen E et al J Pediatrics 2013:162:530-5

Table 1. Growth Recommendations in CF1

 Age Measure
 2 years Weight/Length ≥50%tile
 2–20 years BMI ≥50%tile
 Adult Males  BMI 23

Females  BMI 22

Reference: Stallings V et al.  J Am Diet Assoc 2008;108:832-839 

Growth & Nutritional Status Classification
Growth measurements for all PWCF should be done regularly and accurately.

Children until 18 years of age are plotted on the appropriate growth charts, premature infants are 
corrected for gestational age until 2 years of age.

Growth Charts for Children
The NZ MOH recommend use of WHO growth charts for 0-18 yrs. See DNZ Handbook Paediatric 
section for WHO growth charts.

Adult height potential
Genetic potential for height, related to biological parents’ height.

Equations to calculate mid-parent height & centile range, to help interpret growth trends. See DNZ 
Handbook Paediatric Section.

Frequency of Measurement
Suggested minimum frequency for recording anthropometric measurements

Table 2: Anthropometric Measurement

Measurement Infants (0-2 yrs) Children (2-18 yrs) Adults (>18 yrs)
Height – supine (length) 1-2 weekly until thriving, then 

monthly
- -

Height – standing - 3 monthly Annually  
Weight 1-2 weekly until thriving, then 

monthly
Every clinic visit* Every clinic visit*

Head circumference 1-2 weekly until thriving, then 
monthly

- -

Weight/Length Weight/length %tile - -
BMI - BMI %tile BMI
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* Fortnightly if clinic visits are more frequent than this 
   If growth has ceased; otherwise 3 monthly until cessation of growth is demonstrated  
(consider that growth may continue up to 20 years in males with CF)

MONITORING/NUTRITION REVIEW
A comprehensive nutrition review should be done by a dietitian at least once a year for all people 
with CF e.g. as part of the CF Annual Review appointment

More frequent follow up is indicated

• For infants and young children

• For those whose nutritional status is in the At Risk and Nutritional Failure categories

• To follow up effects of nutrition intervention

Nutrition review factors

• Growth

• Food intake

• Fluid intake

• Nutritional supplements, tube feed

• Physical activity

• Social situation

• Vitamin supplements

• Salt /Na intake

• Enzyme intake

References
1. Stallings V et al. J Am Diet Assoc 2008;108:832-839

2. Yen E et al J Pediatrics 2013:162:530-5

NUTRITION REQUIREMENTS IN CYSTIC FIBROSIS
Nutrition requirements are increased in CF due to increased energy expenditure, increased losses 
from malabsorption, effects of lung disease, altered metabolism of nutrients and inadequate oral 
intake.

Requirements:
Energy: Energy intake 120-150% of RDI, as a guide

Fat: High fat intake

1. Fat gram target 100 grams fat/day for PWCF >5 years of age.

2. Encourage polyunsaturated and monounsaturated fats, limit trans fats.

Protein: Higher protein intake

1. Aim 200% RDI.

Carbohydrate: High intake, from both complex CHO and simple sugars.

Fibre: Moderate fibre intake; lower fibre intakes may be associated with abdominal pain and 
constipation.
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Children: Aim RDI for age.

Encourage fibre rich foods as appetite allows, not at the expense of energy dense foods.

Adults:  Aim 10-30 grams per day

Sodium: High sodium/salt intake.

Add salt daily to foods for the PWCF i.e. extra at dinner, use salty snacks

Salt should be added to infant solids

Additional salt/salt supplements should be given for extra physical activity with more intense sports, 
physically active jobs.

Infants: May be at increased risk of sodium depletion due to the lower sodium content of breast & 
formula milk, and losses from sweating in normal and high temperatures.

Sodium supplements of 2-4mmol/kg/day may be required.

A urine Na <10-20 mmol/l (random sample) is regarded as one indicator of sodium depletion, and 
is often associated with poor weight gain, which may indicate the need for sodium supplements. 
However it is quite usual for a newborn screened infant under 3 months to have low urine Na levels. 
The normal range is less well defined so if they are thriving, we do not measure urine sodium.

• Infants with an ileostomy must have extra salt / NaCl supplements to replace gut losses of 
sodium.

• Infants:

 ◦ ⅛ tsp salt–Na 12mmol/250mg, from birth to 6 months of age.

 ◦ ¼ tsp salt–Na 25mmol/500mg > 6 months to one year if infant growing steadily on 
growth curve.

• Premature infants /not on growth curve may require Na 2-4mmol/kg/day

Add salt to apple puree & Creon mix /infant formula

• Children: Up to 4000mg/day ~ 175mmol/ 2 teaspoons of table salt

• Adults: Up to 6000mg/day ~260mmol/ 3 teaspoons of table salt

Fluid:
• Adequate fluid intake adequate for daily requirements.

• Lack of fluid a factor in abdominal pain & constipation

• Extra for sports, intense physical activity and climate changes

Fat Soluble Vitamins
PWCF have increased requirements due to:

• Malabsorption and losses in stool

• Inflammation, lung disease and infections, oxidative stress and antioxidant functions

• Liver disease

• Bowel resection

Administration & Monitoring
Commencement of fat soluble vitamin supplements varies internationally. Some start at CF 
diagnosis, others wait until around one year of age, or start when serum levels become low.
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Fat soluble vitamins must be taken with food and PERT to enhance absorption.

Annual measurement of vitamins A, E & D

Measure vitamin levels when individual is clinically stable and well; not during times of infection, 
respiratory exacerbation.

Additional 3/6 monthly measurement of vitamin levels may be necessary to check effects of 
increased vitamin dosage when serum levels are low/borderline low.

Exact requirements for Vitamin K in CF are not known and are still being researched. 
Recommendations range from meeting the RDI for age, to 1mg, 2mg and 10mg per day

Table 3. Recommended starting doses for vitamin supplementation in individuals with CF

Australasian CF Nutrition Guidelines
Age Vitamin A (IU) Vitamin D (IU) Vitamin E (IU) Vitamin K (mg)
0-12 months 1500-2000 400-1000 40-80 150-500
1-3 yrs 1500-2500 400-1000 50-150 150-500
4-7 yrs 2500-5000 400-1000 150-300 300-500
8-18 yrs 2500-5000 400-1000 150-500 300-500
Adults 2500-5000 400-1000 150-500 300-500

Table 4. Vitamin A, D, E & K preparations available on prescription in New Zealand

Preparation
Vitamin content IU per ml/tablet
Vitamin A Vitamin D Vitamin E Vitamin K

VitABDECK tablet ** 2500 440 150 150mg
Vitadol C*–liquid 7500 1400 - -
Micel E* ***–liquid   156  
Cholecalciferol - 50000 - -
Phytomenadione Vit K liquid* 
IV preparation & oral use

- - - 2mg / 0.2ml 
10mg / 1ml

Vitadol C, Cholecalciferol & Vitamin K are fully subsidised on prescription.

Vitamin K IV preparation is licensed to use orally.

** VitABDECK is subsidised on prescription for pancreatic insufficient PWCF.

*** Micel E* (Pretorius) fully funded on prescription. Use when VitABDECK not tolerated and use Vitadol C with a vitamin 
E liquid; when additional vitamin E only needed due to a low serum vitamin E with a good serum Vitamin A level means it 
is inappropriate to increase VitABDECK dose.

Requires Alpha tocopheryl acetate application form to completed by consultant and faxed to 
PHARMAC.

TREATMENT AND PREVENTION OF VITAMIN D DEFICIENCY IN CHILDREN WITH 
CYSTIC FIBROSIS
(Reproduced with thanks from Canterbury DHB)

Serum measurements of Vitamin D:
Calcidiol or 25-hydroxycolecalciferol (25-OHD) is used as the determinant of vitamin D status. 
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Serum 25-OHD is ideally drawn in the winter and spring months (June to November) to determine 
vitamin D if a child is vitamin D deficient or not.

Each Cal.D Forte tablet contains 50,000 I.U. cholecalciferol.

The doses in the flowchart above is in addition to the usual Vitadol C and VitABDECK doses 
recommended for children with cystic fibrosis as per CDHB Child Health e-Guidelines <1 year: 
Vitadol C 0.3 ml daily; 1-10 years: 1 VitABDECK capsule daily; ≥10 years: 2 VitABDECK capsules 
daily.

NB. Stoss therapy should not be given if the PTH is elevated due to the increased risk of vitamin D toxicity.

Stoss Therapy:
Treatment of vitamin D deficiency and subsequent maintenance of vitamin D serum levels at 
desirable ranges is done by Stoss Therapy.

• High dose vitamin D therapy (Stoss Therapy) has been shown to be effective and safe in 
children with CF (Shepherd et al).

• There are many stoss regimens with doses ranging from 100,000 – 600,000 units given as 
single or divided doses, orally or intramuscularly. Only the oral preparations are currently 
available in New Zealand. See Shepherd article (Recommended reading Bone Health Ref 3) 
for recommended Stoss doses in children with CF, for different age groups and serum vitamin 
D levels.

• Vitamin D toxicity (25-OHD >220 nmol/L) has occurred when incorrect doses have been given 
and may result in hypercalciuria and nephrocalcinosis.

• If 25-OHD is <25 nanomol/L refer to Endocrinology. Elevated PTH is more likely to be 
seen if 25-OHD is <25 nanomol/L and/or dietary calcium is inadequate. Stoss therapy 
should not be given if the PTH is elevated due to the increased risk of vitamin D 
toxicity.

• Administer Stoss therapy with food (see administration guidelines below).

Dosage adjustments in special populations:
• Obesity – these children may need high doses to achieve desired serum levels.

• Renal impairment – children with renal impairment may not be able to convert cholecalciferol 
to the active form of vitamin D (calcitriol). Children with Chronic Kidney Disease should 



259

receive different supplementation. Contact a renal consultant for advice.

Administration:
Cholecalciferol can be given orally with or without food. Higher doses are best given with food.

The preparation available in New Zealand is Cal.D.Forte (cholecalciferol 50,000 I.U. / tablet). 
Tablets can be crushed and given in oil to aid absorption, or in yoghurt, ice cream or puree if the 
child is unable to swallow tablets.

Precaution and other monitoring:
• Vitamin D supplements should not be given to patients with hypercalcaemia.

• Plasma phosphate concentration should be controlled during vitamin D therapy to reduce the 
risk of ectopic calcification.

• It is advised that patients receiving pharmacological doses of vitamin D should have their 
plasma-calcium concentration monitored at regular intervals especially if symptoms suggest 
toxicity.
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VITAMIN D DEFICIENCY IN ADULT CYSTIC FIBROSIS ALGORITHM
• Based on 2012 North American Consensus Guidelines (reproduced with thanks from 

Canterbury DHB)

NB: It is important to note when the vitamin D blood test is taken and take into account the 
season when interpreting.

BASIC NUTRITION RECOMMENDATIONS
• Eat regular meals with snacks in-between

• Eat higher energy, higher fat and protein foods using family foods, “kitchen cupboard” foods 
e.g. — full fat milk, milkshakes, milky puddings , cheese and crackers, biscuits, baked 
products, chips

• Have extra fat as added oils, margarine; higher fat meats, skin/fat on meats; roast vegetables; 
sauces and gravy

• Add extra salt — at table, packet chip, higher salt products for snacks

• Encourage adequate fluids
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Infants:
• Breastfeeding is recommended as breast milk contains lipase, long chain polyunsaturated 

fatty acids, immunological properties and taurine to assist fat absorption.

• Supplementary formula feeds may be required to maintain growth. Use a standard cow’s milk 
based infant formula.

A protein hydrolysate infant formula may be required when breastfeeds or standard cow’s milk 
infant formula are not tolerated e.g. Aptamil Pepti-Junior Gold.

Complimentary solids can be introduced around 5-6 months of age, as per NZ MOH infant feeding 
guidelines. Sometimes CF infants are ready for solids at 4-5 months of age as they can tend to feed 
more frequently and take larger volumes at a feed. 

PANCREATIC ENZYME REPLACEMENT THERAPY–PERT
Pancreatic enzymes are gelatinised capsules containing enteric coated pH sensitive microspheres, 
resistant to acid, which dissolve when pH rises above 5.5 in the duodenum.

Capsules differ in the amount of lipase, protease and amylase per capsule.

Table 5. Pancreatic Enzyme Preparations Prescribed in Cystic Fibrosis in New Zealand

Product (Distributor) Composition per capsule BP units
Lipase Protease Amylase

Enteric-coated Microspheres
Creon 10000 (Mylan)

10000 600 8000

High Lipase Enteric Coated Microspheres
Creon 25,000 (Mylan)

25000 1000 18000

Panztrat 25000 25000 1250 22500

PERT is introduced once clinical evidence of pancreatic insufficiency is confirmed by the stool 
faecal elastase and/or faecal chymotrypsin result.

It is recommended to calculate PERT dose based on the amount of fat consumed at each meal and 
snack for older infants, children and adults.

Enzymes are given with foods which contain fat, and low/minimal fat containing protein.

Enzymes are not required for CHO foods containing mono and disaccharides such as fruits, fruit 
juice, leafy green vegetables, boiled sweets etc.

PERT dose should not exceed >10000 IU lipase/kg/day to avoid the risk of fibrosing colonopathy.

In NZ a lipase dose of approximately 1400 IU/gram of fat is used, adjustments are made by the 
dietitian according to individual symptoms and fat absorption. For infants and children PERT dosing 
should be based on the lipase/kg as maximal dose of 10,000 I.U. lipase/kg body weight and then, 
within this allowance, fat match this to grams fat as 1400 I.U./gram oral dietary fat.

For a one capsule dose for a specific amount of fat use:

• Creon 10000 5-8grams fat/capsule

• Creon 25,000 16-20grams fat/capsule

Administration of PERT
Enzymes are effective for up to 30 minutes after consumption. Give before, or as a divided dose 
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before and during the meal/snack. Some of the enzymes can be given at the end of a meal e.g. 
toddlers when food intake is variable and uncertain

Give a divided dose for slow eaters, where meal is large, special events where extended eating 
time.

Infants and young children under 4-5 years – open capsule and sprinkle granules evenly onto ½–1 
tsp apple puree.

Granules should not be chewed or crushed or sprinkled directly on to food. Check the mouth of 
younger children/adults with poor oral clearance to ensure no granules remain in the mouth after a 
meal.

Older children at 4-4½ years of age can be taught how to swallow capsules whole.

Nutrition education by dietitian, ongoing monitoring and review of PERT is essential.

FAECAL TESTS

Faecal Elastase-1
A marker of exocrine pancreatic function. Confirms pancreatic insufficiency or pancreatic 
sufficiency. Normal levels reached within 3/7 after birth, and after 2/52 in prem infants.

Reference Range: Not affected by PERT -it has no cross reactions with chymotrypsin of animal 
sources in exogenous enzymes.

If pancreatic insufficient – do not need to repeat as it will not change with time.

If pancreatic sufficient–repeat when concerns/ signs of malabsorption, as can lose pancreatic 
sufficiency function over time in children and adults.

Adults with borderline PI who are not taking PERT–check every 3-5 years or if symptoms of 
malabsorption/DIOS/repeat episodes of pancreatitis.

Faecal Chymotrypsin
Measures chymotrypsin enzyme activity from pancreatic enzymes, released into the pancreatic 
duct for breakdown of proteins in the gut.

Reference Range: > 13.2 ug/g

A decreased concentration is a marker for pancreatic exocrine insufficiency.

Chymotrypsin in pancreatic enzymes are also measured, indicating the presence of PERT.

Can help interpret adequacy of PERT where a low level may indicate a lack of compliance or 
inadequate enzyme dose.

Levels can be in the normal range even when significant fat malabsorption

Indications for testing:
• Poor weight gain

• Bowel motion symptoms of malabsorption

• Concerns about compliance

• Under dosing/over dosing of enzymes.

Faecal steatocrit
The steatocrit is a measure of the amount of fat in faeces.
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Fat content is expressed as a percentage, derived from the volume of fatty layer divided by the 
volume of liquid-free solid faecal layer after centrifugation.

There is a strong correlation between the steatocrit and 72 hour faecal fat measurements.
A single stool sample is required.
Reference Range (for > 6 months of age)
<10% Normal, 10-20% Equivocal, >20% Abnormal

Indications for testing:
• Poor weight gain despite adequate PERT / energy intake.

• Infant very frequent feeding with a lower / poor weight gain.

• Bowel motion signs of malabsorption, abdominal pain, abdominal distension.

• After change in PERT / formula to assess changes in absorption

Abnormal Steatocrit result Considerations:

Nutrition review of food intake with 3-5 day food record of food and PERT intake, PERT dose, 
timing and compliance. Consider an increase PERT intake. Infants – Consider a higher MCT 
formula as a supplement / replacement of breast feeds and a Medical/ Gastroenterology review.

Table 6. Anthropometric criteria indicating nutritional intervention that may be required1

Category Infants Children (2-18 years) Adults

Acceptable/ 
normal 
nutritional 
status
=
Routine 
nutritional care

Weight & length 
tracking along 
percentile and within 
2 centile bands of 
each other

BMI percentile 25-95th %tile2

AND
Weight & height percentiles tracking 
along previous percentiles3

AND
No weight loss

BMI 20-27
AND
Weight ≥45 kg even if 
normal BMI4

AND
No recent weight loss

Routine nutritional care & surveillance, +/- education and preventative counselling.

At risk5,6

=
Non-invasive 
nutritional 
interventions

Weight and height 
percentiles decreasing 
with time3
OR
No weight gain
OR
<90% IBW

BMI percentile 10-25th %tile2

OR
Weight loss over 1-3 months
OR
Plateau in weight gain over 2-4 
months

BMI 18.5-20
OR
Weight <45 kg 
regardless of BMI4

OR
≥5% weight loss over 
2 months

Consider nutritional & medical evaluation as some, but NOT ALL patients in this 
category are at risk for nutritional failure5.
Non-invasive interventions: Goal setting re dietary intake, recommending/instituting 
prescriptive diet, oral supplements. Consider discussion of next line of treatment (i.e. 
aggressive nutritional support – gastrostomy tube insertion or nasogastric tube feeding) 
if nutritional status fails to improve or further deteriorates.
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Nutritional 
failure
/malnutrition 5-7

=
Aggressive 
nutritional 
support

Weight 2 or more 
centile bands below 
length
OR
<85% IBW
OR
Failure of non- 
invasive interventions 
to improve nutritional 
status

BMI percentile <10th 
percentile2

OR
Weight falling 2 or more
percentile positions
OR
Plateau in weight gain 
for 6 months
OR
Failure on non-invasive 
interventions to improve 
nutritional status

BMI <18.5
OR
Weight <40 kg regardless of BMI4

OR
≥5% weight loss over 2 months 
despite non-invasive nutritional 
interventions

Further nutritional & medical +/- psychosocial evaluation investigating factors 
contributing to malnutrition.

Treatment of nutritional failure: Aggressive nutritional support. Serious consideration 
needs to be given to the institution of enteral nutrition.

Overweight
=
Nutritional 
counselling

N/A BMI 
percentile 
>95th %tile

BMI>27

Dietary and activity assessment, plus consideration of medical and psychosocial 
contributing factors. Consideration of counselling, nutritional management and exercise 
prescription if health status indicates it is appropriate to reduce weight to BMI ≤27 and/or 
to prevent further weight gain (adults); or achieve BMI ≤95th %tile (children).

Consider body image issues (especially females), body composition and excess fluid 
accumulation (e.g. liver disease). Not all patients in this category have excess fat stores 
or are at risk from complications of overweight8.

Footnotes and Practice Notes for CF Nutritional Status Table1

1. Adapted from international recommendations [8, 10, 11], recent evidence and Australasian requirements. Section 3 
provides information regarding other parameters (e.g. Z-scores, body composition) that are also useful for assessing 
nutritional status and determining appropriate interventions for individual patients.

2. Clearly established cut-off values for BMI percentiles that relate to health status are not available [8]. The values 
used in this table are consistent with the US CFF Consensus Report on nutrition in CF [8]. The cut-off point for 
nutritional failure at the 10th%tile for BMI is based on its association with pulmonary function [1, 2, 8]. The type of 
nutritional intervention to be implemented should be influenced by BMI percentile in conjunction with other indicators 
of nutritional status and the individual’s clinical assessment factors. Research is required to assess the suitability of 
BMI percentiles in the nutritional assessment of children with CF.

3. Falling height centiles may indicate nutritional stunting, despite acceptable height for weight. Avoid misclassification 
of individuals who are genetically short by evaluating parental height percentiles.

4. Low weight is a risk factor for poor survival in individuals with CF (especially females).

5. Placement in “at risk” and “malnutrition” categories is based on the presence of one or more of the criteria being met. 
One or more criteria in this category overrides meeting criteria that would place the individual in a better nutritional 
status category.

6. Routine care, surveillance and preventive counselling should continue to be provided to individuals who are 
receiving non-invasive interventions and aggressive nutritional support.

7. Some individuals who progress to aggressive nutritional support may require concurrent non-invasive interventions 
(e.g. oral nutritional supplements, prescriptive diets).

8. There is insufficient evidence to attribute any CF specific increase in morbidity or health risk to being overweight, 
however it should be noted that some lung transplant units have criteria for eligibility of BMI ≤27.

Additional factors must also be considered when interpreting nutritional status and the 
intervention required e.g. clinical status, other diseases and psychosocial factors.
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NUTRITION SUPPORT

Oral Nutritional Supplements (ONS)
These products are used when nutritional status and/or intake is sub-optimal.

Issues affecting oral intake e.g. PERT, chest treatments and other co-morbidities should be 
addressed before initiating ONS.

In chronic malnutrition these products should be used in addition to food intake, and not as a 
substitute for meals and are best consumed after or between meals to avoid impairing appetite.

Monitoring
When the individual is established on ONS, frequent reviews of nutritional status and dietary 
intake should be undertaken until optimal nutritional status is achieved. This review should include 
tolerance of the product, adherence, progress and ongoing need.

If nutritional status and/or dietary intake fail to improve or continue to decline, it may be necessary 
to consider other nutrition support options i.e. enteral feeding.

Enteral feeding
This may be most successful in improving nutritional status and lung function when introduced early 
rather than as a ‘last resort’.

In malnourished individuals improvements in increased lean body & muscle mass, fat reserves, 
growth velocity and total body protein have been seen with extended periods of enteral feeding. 
These improvements in nutritional status are thought to contribute to the improvement or 
stabilisation in lung function observed in these individuals.

However long-term enteral feeding requires commitment from the individual in order for it to be 
successful. The advantages and disadvantages need to be clearly explained by the Dietitian, the 
individuals and their families should also be given information on the types of tubes and formulas 
and feeding systems. The outcomes and goals of enteral feeding should be identified with the 
individual before commencing enteral feeding.

Enteral feeding and PERT
The PERT required is calculated on the fat content of the volume of formula.

Overnight tube feed: Start with 50% of total PERT dose, give same dose 1 hour later before sleep 
and if wakes through the night.

Feeds >6 hours: start with 50% of total PERT dose, give same PERT dose if wakes overnight and 
at the end of the feed.

Monitoring
Weight, weight gain, ongoing adherence relating to frequency of feeding and volume of feed taken 
should be assessed on a regular basis.

Attention should also be paid to the potential complications associated with enteral feeding. 
These include absorption, effect on blood glucose levels, reduced appetite during the day, GORD, 
vomiting, tube blockage, insertion site leakage, burden of cleaning and preparing feeding sets and 
impact on body image.

CYSTIC FIBROSIS RELATED DIABETES (CFRD)
As median life expectancy in CF has increased, CFRD has become more common. The prevalence 
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increases with age, with the median age of onset is 18 -21 years, although a small number of 
children may develop CFRD after 8-10 years of age.

CFRD is caused by the progressive damage to the pancreas resulting in lack of insulin production. 
CFRD is different to other types of diabetes as it influenced by conditions unique to CF including 
under nutrition, increased energy expenditure, malabsorption, abnormal intestinal transit time, liver 
dysfunction, glucagon deficiency and acute and chronic infection. CFRD can occur intermittently, 
due to insulin resistance secondary to steroids or infection.

Screening
International consensus on screening and management of CFRD is yet to be reached. In NZ the 
current recommendations are that screening should be undertaken at a time of clinical stability and 
should be done annually by either OGTT or by serial glucose measurements (fasting & 2 hr post 
prandial levels).

Monitoring of blood glucose levels should be carried out in

• Children, over 10yrs, experiencing poor growth.

• Adults experiencing difficulty maintaining their weight.

• Individuals with unexplained deterioration in lung function.

Serial blood glucose levels should also be monitored in the following situations

•  During infections.

•  Steroids.

•  Before, during and after enteral feeding.

•  In pregnancy.

DIAGNOSIS
The following glucose tolerance categories are recognised in CF

CFRD – a 2hr BGL >11.1mmol/L, previously further categorised into +/- fasting hyperglycaemia 
(FH), both groups require insulin therapy. Presence of FH may indicate longer periods of glucose 
elevation and consequent greater risk of microvascular complications.

Impaired glucose tolerance – a 2 hr BGL 7.8 – 11.1mmol/L

Normal glucose tolerance – fasting BGL <5.5mmol/L and 2 hr BGL <7.0 mmol

Both CFRD and impaired glucose tolerance can be transient findings dependent on the presence of 
physical stressors, and may resolve even without pharmacological treatment. Close monitoring of 
BGL on resolution of factors which may precipitate impaired glucose tolerance is recommended.

Management
Insulin is the treatment of choice as the primary problem in CFRD is insulin deficiency, regimens 
should be individualised and take into account the degree of glucose intolerance, eating habits, 
enteral feeds and lifestyle.

Although macrovascular complications from CFRD are rare they can develop. These are likely to 
become more prevalent as individuals with CFRD live longer and live longer with diabetes.

NUTRITIONAL MANAGEMENT
The nutritional management of the individual with CFRD differs to the usual management of 
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Diabetes and should always favour the CF needs.

• Where necessary include sweet foods and beverages to meet energy requirements, include 
these as part of a meal or substantial snack to reduce rapid rise in blood glucose levels.

• Encourage low GI carbohydrate foods where possible, distribute these regularly throughout 
the day.

PREGNANCY
Optimum nutrition is important both preconception and during pregnancy. A good nutritional status 
is associated with better lung function and positive outcomes for the mother and child. Aim to 
achieve a minimum of 10kg weight gain during pregnancy.

Additional nutritional support during pregnancy is often required to minimise the likelihood of chest 
exacerbations, deterioration in lung function, reduced appetite/dietary intake.

Nutritional assessment should be undertaken pre-conception or at the first appointment post 
conception. The assessment parameters should include

• Weight and height, BMI, advice on expected weight gain during gestation

• Qualitative diet history, counselling to address additional requirements of pregnancy, including 
information on use of ONS/enteral feeds.

• Review of PERT.

• Adjustment of supplementary fat soluble vitamins to achieve normal serum levels.

Vitamin A levels should be measured at least at the beginning of each trimester. Supplementation 
should be <10,000IU if serum levels are low or in normal range. If serum levels are above normal 
range, supplementation should stop. Vitamin A in excessive doses is associated with birth defects.

As with non CF women, adequate folate intake is required to reduce the risk of neural tube defects. 
A folate rich diet and supplementation of 5mg/day of folic acid should be advised to all women 
preconception and in the first trimester. This is particularly important if there is a family history of 
neural tube defects or risk of diabetes. Supplementation of folate and/iron as required.

Due to an increased need for iodine in pregnancy and breastfeeding, it is recommended that 
pregnant and breastfeeding women take a registered 150 micrograms (mcg) daily iodine only 
tablet, as well as eating foods which are important sources of iodine. (8)

Gestational CFRD is a potential complication during pregnancy. Women with CFRD have an 
increased morbidity risk during gestation. Maintenance of optimal blood glucose control during 
pregnancy is important. OGTT screening is recommended at the start of each trimester.

Blood glucose monitoring
Well controlled blood glucose levels during pregnancy are important. Ideal fasting blood glucose 
<5.8mmol/L, 1hr post prandial levels <10.6mmol/L, 2hr post prandial <9.2mmol/L.

Other G.I symptoms associated with pregnancy which may impact on nutritional intake and status 
include including nausea, vomiting, GORD, constipation. Advice should be tailored to the individual 
according to the presence of the above.

General food safety advice
Correct food handling information to reduce the risk of listeriosis, toxoplasmosis, and salmonellosis 
is recommended.
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Lactation
Breastfeeding can be encouraged in women with CF, providing an adequate energy intake can be 
maintained. It may be necessary to continue or commence ONS to support breastfeeding if this is 
the PWCF preference.

BONE DISEASE IN CYSTIC FIBROSIS
The significance of low Bone Mineral Density (BMD) in CF is becoming more evident. Reduced 
BMD can be associated with osteoporotic or minimal impact fractures especially of the vertebrae 
and rib. Fractures can affect sputum clearance, pulmonary function and reduce quality of life for 
individuals with CF.

The aetiology of bone disease is multifactorial but can be associated with malnutrition, Vit D 
deficiency, sex hormone deficiency and delayed puberty, severity of lung disease and infection, 
prolonged steroids, reduced physical activity and the DF508 genotype.

Assessment of BMD is by DEXA scan, the frequency of which is determined by the previous 
results. Results of the scans are given as a comparison with young non-CF adult population 
(T-score) or age matched non-CF (Z-score), there is no comparable data for the CF population so 
care must be taken when interpreting DEXA scan results.

Management
• A diet high in calcium and/or calcium supplementation may be required. The overall 

nutritional status should be optimised involving a thorough review of macro and micronutrient 
intakes and use of PERT. Anti-bone resorptive medication should considered if there is no 
improvement/ continued deterioration.

• In addition to adequate calcium intake, it is important to monitor serum 25-hydroxyvitamin D 
levels (see earlier info) and supplement as necessary and encourage (safe) sun exposure.

• Vitamin K is also involved in osteogenesis, serum levels should also be monitored and 
individuals supplemented if required.

• Weight bearing exercise should be encouraged.

FOOD BEHAVIOURS, ATTITUDES TO EATING AND NUTRITION
Toddlers & Children Food Behaviours

• Food refusal & fussy eating is often seen with any toddler, which for the CF child can make 
it more difficult to achieve adequate intakes of energy, vitamin supplements and pancreatic 
enzymes. This creates / adds to parental anxiety & stress.

• Food behaviours eg: food refusal, slower eating in the second part of meal, talking lots

• Parents response eg: coax, prompt, command, keep child at table longer, respond to both 
good and undesirable behaviours.

• Behavioural strategies include: limit mealtimes, praise eating & good behaviours, ignore 
undesirable behaviours.

• Parenting skills education, resources & support from the CF team and child, psychology staff 
are important to help manage behaviours.

School age

• Less time for eating with play times.

• Peer pressure with taking/hiding/omitting enzymes; meal & snack patterns with friends.
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Adolescence & adults

• Body image, females desire to be slim vs healthy weight.

• Disordered eating can persist into adulthood.

Useful Resources/Websites
Essential reading

1. Dietitian Association of Australia National Cystic Fibrosis Interest Group. (2006). Australasian 
Clinical Practice Guidelines for Nutrition in Cystic Fibrosis. (pp. vi-vii, 24-26, 36-37, 46-49). 
Australia: Dietitians Association of Australia. 471ACPG (11pp) new 2008.

The entire document may be downloaded from Blackboard or from http://www.cysticfibrosis.org.au

These Clinical Practice Guidelines are an essential reference for Dietitians responsible for the 
nutrition management of people with CF. They are currently under revision by a collaborative 
working group of Dietitians from Australian and New Zealand. This working group will be producing 
practice guidelines for the nutritional management of CF which will be published on PEN: Practice-
based Evidence in Nutrition®. www.pennutrition.com

Recommended reading
PERT

1. Akroyd, R. (2000). A Guide to Giving Paediatric Enzymes for the Infant with Cystic Fibrosis. 
New Zealand: Nutrition and Dietetics, Auckland District Health Board pdf. Written by Rhonda 
Akroyd, Paediatric Dietitian, Auckland Healthcare, June 2000.

2. Pancreatic enzyme replacement therapy in cystic fibrosis: Australian guidelines. J.Paediatric 
Child Health (1999) 35, 125 – 129 Anthony, H et al

3. Implementing the Australian pancreatic enzyme replacement therapy guidelines for cystic 
fibrosis. Australian J. Nutrition and Dietetics (1999) 56:2

CFRD

1. Australian standards of care for cystic fibrosis-related diabetes. Respirology, February, 2014. 
10.1111/resp.12227.Middleton, P.G et al.

2. Management of CF related Diabetes Mellitus, published 2004. www.cysticfibrosis.org.uk

Pregnancy

1. Guidelines for the management of pregnancy in women with cystic fibrosis. J. Cystic Fibrosis 
7 (2008) S2 – S32. Edenborough, F, P. Et al

Bone health

1. European cystic fibrosis bone mineralisation guidelines. Journal of Cystic Fibrosis Volume 
10 Suppl 2 (2011) S16–S23. Available from www.cysticfibrosis.org.uk

2. An Update on the Screening, Diagnosis, Management and Treatment of Vitamin D 
Deficiency in Individuals with Cystic Fibrosis: Evidenced Based Recommendations from the 
Cystic Fibrosis Foundation. Tangpricha, T. et al for the Cystic Fibrosis Foundation Vitamin D 
Evidence-Based Review Committee. J Clin Endo Metab 2012

3. Single high-dose Vitamin D (Stoss) therapy – A solution to vitamin D deficiency in children 
with cystic fibrosis? D Shepherd et al, Sydney Children’s Hospital, Australia Journal of Cystic 
Fibrosis 2013;12:177182.

Growth charts

http://www.cysticfibrosis.org.au
http://www.pennutrition.com
http://www.cysticfibrosis.org.uk
http://www.cysticfibrosis.org.uk
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UK-WHO Neonatal and Infant Close Monitoring Growth Charts (Boys) and (Girls)

http://www.rcpch.ac.uk/child-health/research-projects/uk-who-growth-charts/uk-who-growth-chart-
resources-0-4-years/uk-who-0

UK Growth Charts 2 – 18 years

http://www.rcpch.ac.uk/growthcharts

New Zealand World Health Organization Growth Charts 0 – 5 years

http://www.health.govt.nz/our-work/life-stages/child-health/well-child-tamariki-ora-services/growth-
charts

http://www.rcpch.ac.uk/child-health/research-projects/uk-who-growth-charts/uk-who-growth-chart-resources-0-4-years/uk-who-0
http://www.rcpch.ac.uk/child-health/research-projects/uk-who-growth-charts/uk-who-growth-chart-resources-0-4-years/uk-who-0
http://www.rcpch.ac.uk/growthcharts
http://www.health.govt.nz/our-work/life-stages/child-health/well-child-tamariki-ora-services/growth-charts
http://www.health.govt.nz/our-work/life-stages/child-health/well-child-tamariki-ora-services/growth-charts
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Diabetes Management
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Diabetes Mellitus (DM) is a major cause of morbidity and mortality worldwide, with an increasing 
prevalence. Diabetes is defined as an illness that occurs when the pancreas does not produce 
enough insulin, or when the body cannot effectively use the insulin it produces1. This in turn leads 
to a high level of glucose in the blood (called hyperglycemia)1.

Types of diabetes

TYPE 2 DIABETES
Type 2 diabetes is the more common type of diabetes and occurs when the body is not responding 
properly to insulin (insulin resistance) or when the body is not producing enough insulin to control 
the blood glucose level1.

Risk factors for developing Type 2 diabetes1

• Obesity

• Family history

• Ethnicity (Maori, Pacific Islander and South Asian ethnicity have higher risk of developing 
diabetes)

• Age

TYPE 1 DIABETES
Type 1 diabetes results from insulin deficiency caused by beta cell damage in the pancreas2. 
However, insulin resistance can also be present in those with Type 1 Diabetes.

MONOGENIC FORMS OF DIABETES
Monogenic forms of diabetes exist as a result of a single gene disorder3.

The most common include

• Maturity Onset of Diabetes in the Young (MODY) and

• Maternally Inherited Diabetes and Deafness (MIDD)

which make up to 1-2% of diabetes cases in New Zealand3.

They require genetic testing to be diagnosed and are often mistaken for Type 1 or Type 2 diabetes. 
Management of these patients should be discussed with their endocrinologist to determine what 
education is appropriate3.

GESTATIONAL DIABETES (GDM)
• Gestational Diabetes (GDM) is diabetes that is first detected during pregnancy when the 

body is not able to bring high blood sugar levels to back to normal effectively by producing 
adequate insulin4.

• High blood sugar levels in pregnancy can have adverse effect on the unborn baby and can 
also lead to complications with childbirth4.

• GDM will usually resolve after birth of the baby although these women are at higher risk of 
developing Type 2 diabetes later in life and GDM in subsequent pregnancies4.
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• GDM more commonly presents in the later stages of pregnancy (but can be present in early 
pregnancy) and is treated with diet and lifestyle, metformin or/and insulin to help achieve tight 
glycaemic control during pregnancy4.

INSULIN PRODUCTION AND GLUCOSE REGULATION
• In people that do not have diabetes, glucose metabolism is maintained through a complex 

interaction between food intake, insulin release, and glucose disposal2,5.

• Physiological insulin secretion consists of two types: continuous basal insulin secretion and 
incremental prandial insulin secretion. Basal insulin secretion restrains hepatic glucose 
production, keeping it in equilibrium with basal glucose utilized by brain and other tissues that 
are glucose consumers.

• Prandial insulin secretion controls blood glucose elevations after carbohydrate intake. After 
meals prandial insulin secretion stimulates glucose utilization and storage while inhibiting 
hepatic glucose output.

Diabetes treatment options
No matter the type of diabetes or treatment used the long term goal is to reduce the risk of diabetes 
complications and maintain good health.

INSULIN
• People with Type 1 diabetes need to have insulin provided for carbohydrate foods and to 

cover the continual hepatic glucose production.

• To achieve this people with Type 1 diabetes usually take two types of insulin:

 ◦ Meal related rapid acting insulin (NovoRapid, Humalog or Apidra) and

 ◦ Background intermediate acting insulin (Protophane, Humulin NPH) or long acting 
insulin (Lantus/levemir)

• To achieve good glycaemic control multiple injections are required, generally three to five 
times a day.

• The choice of the insulin regimen depends on the objectives of treatment and an individual’s 
willingness to accept multiple injections.

• Mixed insulins (mix of rapid or quick acting insulin and intermediate acting insulin) can also be 
used in those with Type 1 and 2 diabetes.

• Insulin pump therapy is becoming more common in the management of Type 1 diabetes and 
utilises rapid acting insulin only. Rapid acting insulin is infused in small doses continually into 
the body via a cannula to cover the hepatic glucose production and then bolus doses are 
given at meal and snack times to cover carbohydrate intake.

See below for more information on insulins.

HYPOGLYCAEMIC AGENTS
There are a number of oral tablets and non-insulin injectables that are available to help improve 
insulin sensitivity, reduce insulin resistance, reduce hepatic glucose production and delay gut 
emptying to help manage blood glucose levels in those with Type 2 diabetes. (See Table 3. Oral 
Hypoglycaemic Agents and Injectables below)
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LIFESTYLE MODIFICATION:
Dietary and lifestyle management are the cornerstone to the management of Type 2 diabetes. 
However, Type 2 diabetes is a progressive condition and lifestyle/healthy eating alone over time will 
not be adequate to maintain good glycaemic control. Therefore, oral hypoglycaemic agents and/or 
insulin may be added to maintain good glycaemic control.

DIABETOGENIC EFFECTS OF STEROIDS
• Glucocorticord medications may induce an increase in hepatic production of glucose and also 

increase insulin resistance.

• This results in glucose intolerance or frank diabetes and deterioration of blood glucose control 
in those with established diabetes.

• Management will require monitoring of blood glucose levels to determine if oral 
hypoglycaemic agents or insulin is required, or a dose adjustment is required.

• Alternate day corticosteriod medication regimens may also require appropriate adjustment of 
medication.

See also Laboratory Tests Section – Diabetes Mellitus (DM), Glucose Tolerance Test, Glycosuria, 
HbA1c (glycated Hb) Hypoglycaemia.

Diagnostic Tests for Diabetes Mellitus

Table 1: Diagnostic Criteria for Diabetes Mellitus New Zealand Guideline Group 2011[5]

Results Action
Diabetes mellitus 
Symptomatic

HbA1c ≥50 mmol/mol 
and if measured fasting glucose ≥ 7.0 mmol/L 
Or random plasma glucose ≥ 11.1 mmol/L

No further tests required.

Diabetes mellitus 
Asymptomatic

HbA1c ≥50 mmol/mol 
and if measured fasting glucose ≥ 7.0 mmol/L 
Or random plasma glucose ≥ 11.1mmol/L

Repeat HbA1c or a fasting 
plasma glucose 
Two results above diagnostic 
cut-offs, on separate occasions 
are required for the diagnosis of 
diabetes

Impaired fasting 
glucose 
Or ‘prediabetes’

HbA1c 41 – 49 mmol/mol 
and if measured fasting plasma glucose 6.1 – 
6.9 mmol/L

Repeat after 6 – 12 months

In practice if a patient presents with typical symptoms of diabetes and significant glycosuria, a 
random laboratory blood glucose (BG) ≥ 11.1 mmol/L is diagnostic of diabetes.

GLYCATED HAEMOGLOBIN (HbA1c)
• HbA1c is the most widely used measure of long term glycaemic control.

• It correlates well with average blood glucose concentrations, which in the normal situation will 
relate most accurately to fasting blood glucose rather than postprandial levels over a period of 
approximately 2 – 3 months6.

• However, HbA1c may be misleading in some situations (e.g. haemoglobinopathies, increased 
red cell turnover or after recent blood transfusion)6.
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Table 2 Individual HbA1c Targets

HbA1c value (mmol/mol) Individual targets should be set using these suggestions 
Less than 50 Excellent control; increased risk of hypoglycaemia if on insulin/

sulphonylureas 
50 – 54 Very good control; some risk of hypoglycaemia if on insulin/sulphonylureas 
55 – 64 May be appropriate and acceptable in many individuals but higher than 

ideal from clinical trial evidence. Microvascular complication risk increases 
exponentially when HbA1c above 55mmol/mol 

65 – 79 Suboptimal glycaemic control. Consider more intensive treatment. 

Microvascular complication risk increases exponentially above around 
55mmol/mol 

80 – 99 Poor glycaemic control. More intensive treatment recommended. 

Microvascular complication risk increases exponentially above around 55 
100 or more Very poor glycaemic control. Warrants immediate action 

HbA1c targets may vary based on clinical indicators i.e. higher targets may be set for those who 
have hypo unawareness and lower targets are set for women planning to conceive.

GLUCOSE TOLERANCE TEST (GTT)
• A 75g load of oral glucose given after an overnight fast. It should be not be performed during 

illness or periods of stress.

• This test is currently only being used in pregnancy as HbA1c is the diagnostic test for 
diabetes.
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• In pregnancy, a 50g glucose challenge is given at 24 to 28 weeks. If positive this is followed 
with a GTT. Refer DNZ Handbook Laboratory Tests.

GLYCAEMIC CONTROL
Can be assessed by blood glucose measurements and glycated haemoglobin. Targets may differ 
from person to person and the following are guidelines only.

BLOOD GLUCOSE TARGETS
Fasting <7mmol/
Pre meal between 4–7 mmol/L
Post meal <10 mmol/L.
These targets do not replace individually and/or locally agreed pre and postprandial targets that 
may differ around the country in terms of other healthcare professionals, or patient related advice.

ADA Stds of Med Care 2015 state: “Postprandial glucose may be targeted if HbA1c goals are not 
met despite reaching preprandial glucose goals. Postprandial glucose measurements should be 
made 1–2 hr after the beginning of the meal, generally peak levels in patients with diabetes”.

Nutritional Management of Diabetes Mellitus
Nutritional management of diabetes mellitus requires:

•  Assessment of metabolic and lifestyle parameters

•  Identification of nutritional goals

•  Suitable intervention designed to meet nutritional goals

•  Evaluation of therapeutic outcomes

In addition to Diabetes management the Cardiovascular Dietary Guidelines are important guidelines 
for those with Type 1 and Type 2 diabetes.

NUTRITIONAL GOALS
Goals of Nutrition Therapy for Adults with Diabetes include7:

1. To promote and support healthful eating patterns, emphasising a variety of nutrient-dense 
foods in appropriate portion sizes, in order to improve overall health and specifically to;

2. Attain individualised glycaemic, blood pressure and lipid goals.

3. Achieve and maintain body weight goals.

4. Delay or prevent complications of diabetes.

5. To address individual nutrition needs based on personal and cultural preferences, health 
literacy and numeracy, access to healthful food choices, willingness and ability to make 
behavioural changes and barriers to change.

6. To maintain the pleasure of eating by providing positive messages about food choices while 
limiting food choices only when indicated by scientific evidence.

7. To provide the individual with diabetes with practical tools for day-to-day meal planning 
rather than focusing on individual macronutrients, micronutrients, or single foods.
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GLYCAEMIC INDEX
The literature concerning the impact of glycaemic index (GI) and glycaemic load on glycaemic 
control is complex and variable but the intake of whole grains should be encouraged as this may 
reduce systemic inflammation and CVD.

FOOD CHOICES
• If a meal is predominantly low GI and/or high in fat, rapid acting insulin (Humalog, NovoRapid 

or Apidra) may be best given after the meal. Those on an insulin pump may use a special 
bolus (square/dual or extended bolus) to better cover these meals.

• If a meal contains a small amount of carbohydrate (<10 grams) and blood glucose levels are 
within target then no rapid acting insulin may be required for that meal. However, rapid acting 
insulin may be required for correcting high pre-meal blood glucose readings

• If the quantity of carbohydrate in a meal is larger than usual then consider an increase in 
the dose of rapid acting insulin. Teaching insulin to carbohydrate ratios empower people to 
self-manage their blood glucose levels. It requires counting carbohydrate using portions, food 
labels and carbohydrate counting resources8.

• Between meal snacks are often not necessary, although less than 10 – 15 grams of 
carbohydrate may have little influence on blood glucose levels for some individuals.

• A snack may be appropriate if:

 ◦ Unplanned physical activity occurs

• A supper snack is especially important and should be a low GI carbohydrate if:

 ◦ Blood glucose levels are under 6-8.0 mmol/L before bed.

 ◦ Following extra physical activity during the day.

 ◦ Drinking alcohol.

CARBOHYDRATE COUNTING
• There are several levels of carbohydrate counting from having consistent carbohydrate intake 

from meal to meal right through to advanced carbohydrate counting using grams.

• Counting in grams is particularly useful for people on multiple daily injections or insulin 
pumps8. However it can be used successfully by anyone requiring a greater understanding of 
the impact of carbohydrate on glycaemic control.

• To aid in people’s ability to carbohydrate count they need access to accurate carbohydrate 
lists, carbohydrate factor information (% carbohydrate by weight) and education on 
interpreting information on food labels and calculating the carbohydrate content of recipes.

• Cross checking carbohydrate amounts by weighing foods commonly eaten can substantially 
increase accuracy.

Insulin to carbohydrate ratios are usually established by a specialised diabetes dietitian in 
conjunction with the diabetes teams. This requires food and glucose records and looking at the total 
insulin regimen. Ratios may vary across the day because of naturally occurring variations in insulin 
sensitivity.

• The ratios can then be used to calculate bolus insulin doses for variation in carbohydrate 
intake i.e. a person planning to eat 60g of carbohydrate with an insulin to carb ratio of 1:10 
will require 6 units of rapid acting insulin to cover this meal.
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Insulin Sensitivity Factor

People’s sensitivity to insulin varies greatly. The Insulin Sensitivity Factor is how much one unit of 
insulin will lower blood glucose levels. This is sometimes referred to as the “Correction Factor”.

NB. This will be inaccurate if the patient has a high HbA1c.

Useful Resources
For more information on Carbohydrate Counting, Carbohydrate Factor, Insulin to Carbohydrate 
Ratio, Insulin Sensitivity Factor and Glycaemic Index refer to the Dietitians New Zealand Diabetes 
sheets.

Medical treatment of diabetes

INSULIN THERAPY
Regular monitoring is essential to enable appropriate adjustments to be made to determine the best 
overall insulin regimen. The testing regime will depend on the type of insulin used however four 
tests a day (before meals and before bed) is beneficial to begin with.

Mixed insulin Regimens
(Novomix 30, Humalog Mix25,50 and 30/70, Penmix 30,40 and 50)

• When people are on these insulins it is important to maintain consistent amounts of 
carbohydrate, evenly distributed throughout the day, with regular meal times.

 ◦ Snacks may be required depending on blood glucose response, insulin regime and 
energy requirement.

• Penmix 30, 40 and 50 and Humulin 30/70 premix insulins are prescribed 20 – 30 minute pre-
meals.

• Novomix 30 and Humalog Mix25 and 50 can be injected immediately before eating.

Multiple Insulin Therapy (3 – 5 injections per day)
• This is a combination of rapid acting insulins and intermediate or long acting insulins

• This allows increased flexibility in eating patterns. It is important to integrate insulin with 
lifestyle and adjust insulin for deviations from usual eating patterns and exercise regimen. 
Regular blood glucose testing is essential.

• In those with Type 1 diabetes carbohydrate counting is beneficial to facilitate consistency of 
day-to-day carbohydrate intake and allow flexibility in food choices.

Rapid Acting Insulin
• The rapid acting insulin analogues Humalog, NovoRapid and Apidra are absorbed rapidly into 

the bloodstream to more effectively decrease the postprandial rise in blood glucose.

• These insulins are usually injected just before each meal, however they can also be given 
during or after a meal e.g. with children or when the appetite is uncertain or if the blood 
glucose is low.
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Short Acting Insulin
• The short acting insulin analogues are Actrapid and Humulin R. These insulins are slowly 

absorbed into the bloodstream and take approx. 20-30min before they start working on 
lowering blood glucose levels.

• These insulins used to be “meal based insulins” but have been superseded by rapid acting 
insulin for most people.

Intermediate Acting Insulins
Humulin NPH or Protophane are intermediate acting insulins and are usually injected at bedtime 
however some may require twice daily injections.

Long Acting Insulins

Lantus or Levemir
These insulins have a long half-life and therefore produce nearly a ‘plateau’ in terms of effect 
on blood levels with a single dose. This can be given at a time that suits the patient but once 
established should be given at a similar time each 24 hours. In practice these insulins can wear 
off at around 20 hours and can show a slight peak in action and some patients find they need two 
injections to get the maximum effect.

Benefits of these insulins include less nocturnal hypoglycaemia. These insulins do not cover 
carbohydrates so supper should only be included if levels are below the bed time target range.
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INSULIN PRODUCT INFORMATION–BALANCING INSULIN AND DELIVERY

www.novonordisk.co.nz 0800 733 737

NovoCare® Customer Care Centre

Before prescribing please review Data Sheet available from www.medsafe.govt.nz 

Novo Nordisk Diabetes Treatment Range
Delivery Devices

50% Short-acting & 
50% Long-acting human insulin (rys)

PenMix® 50

NovoMix® 30
30% Rapid-acting & 
70% Protaminated insulin aspart (rys)

NovoRapid®

Rapid-acting insulin aspart (rys)

Levemir®

Long-acting insulin detemir (rys)

Actrapid®

Short-acting human insulin (rys)

Protaphane®

Long-acting human insulin (rys)

PenMix® 30 / Mixtard® 30
30% Short-acting & 
70% Long-acting human insulin (rys)

PenMix® 40
40% Short-acting &  
60% Long-acting human insulin (rys)
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Presentations Schematic Insulin Profile1

Onset: 10 - 20 minutes
Peak: 1 - 4 hours
Duration: 24 hours

Peak: 3 - 14 hours
Duration: Up to 24 hours

Onset: 10 - 20 minutes
Peak: 1 - 3 hours
Duration: 3 - 5 hours

Onset: 30 minutes
Peak: 1-3 hours
Duration: 8 hours

Onset: 30 minutes
Peak: 4 - 8 hours
Duration: Up to 24 hours

Onset: 30 minutes
Peak: 2 - 12 hours
Duration: Up to 24 hours

Onset: 1.5 hours
Peak: 4 - 12 hours
Duration: Up to 24 hours

Penfill® 3mLFlexPen® 3mL Vial 10mL

Glucagon

GlucaGen® HypoKit

FlexPen®

NovoPen® 4

NovoPen Echo®

Onset: 30 minutes
Peak: 2 - 8 hours
Duration: Up to 24 hours

Brands

Visit changingdiabetes.com.au - an online education resource  
for healthcare professionals from Australia and New Zealand.

33527 Novo_Diabetes Treatment Range_NotePad  NZV3.indd   1 23/02/15   11:17 AM
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Table 3. Oral hypoglycaemic agents and injectables9

Class Mechanism of 
action

Name Max dosage Considerations Possible side 
effects

Biguanides Inhibit the release 
of glucose from 
the liver; improve 
sensitivity to insulin 
and reducing the 
amount of sugar 
absorbed by the 
intestines

Metformin 
(Glucophage)

3g/day Take with food 
May promote modest weight 
loss and modest decline in 
LDL cholesterol 
Won’t cause hypos when 
used alone

Nausea; 
diarrhoea; rarely, 
the harmful build 
up of lactic acid 
(lactic acidosis)

Sulfonylureas Stimulate release of 
insulin from pancreas

Gliclazide 
(Diamicron) 
Glipizide 
(Minidiab) 
Glibenclamide 
(Daonil)

160mg bd 
30mg 
through day 
15mg/day

May promote modest weight 
loss and modest decline in 
LDL cholesterol

Hypoglycaemia; 
weight gain; 
nausea; skin rash

Alpha-glucosidase 
inhibitors

Reduces the rise in 
blood glucose post 
meals by delaying 
the breakdown 
and absorption of 
carbohydrates in the 
stomach

Acarbose 
(Glucobay)

300mg/day Won’t cause weight gain 
Take with liquid prior to 
meal, or chew with first few 
mouthfuls of meal 
Won’t induce hypoglycaemia 
alone but if taken with insulin/
SU - requires glucose for 
treatment of hypoglycaemia – 
not sucrose

Stomach pain, 
gas, diarrhoea

Thiazolidinediones Improve sensitivity 
to insulin; inhibit the 
release of glucose 
from the liver

Pioglitazone 
(Actos)

45mg/day Won’t cause hypoglycaemia 
when used alone

May cause or 
worsen CHF, 
may increase 
risk of bladder 
cancer, increased 
fracture risk 
May slightly 
increase HDL 
cholesterol

Dipeptidy 
peptidase-4 (DPP-
4) inhibitors

Stimulate the release 
of insulin; inhibit the 
release of glucose 
from the liver; delay 
gastric emptying 
which aids with 
weight loss

Sitagliptin 
(Januvia) 
Saxagliptin 
(Onglyza)

100mg/day 
5mg/day

NOT FUNDED 
Don’t cause weight gain

Upper respiratory 
tract infection; 
sore throat; 
headache; 
inflammation of 
the pancreas 
(sitagliptin)

Incretin mimetics Stimulate the release 
of insulin; inhibit the 
release of glucagon 
and slowing glucose 
absorption into the 
bloodstream

Exenatide 
(Byetta) 
Liraglutide 
(Victoza)

10mcg bd 
1.8mg/day

NOT FUNDED 
Injectable therapy 
May suppress hunger; may 
promote modest weight loss

Nausea or 
vomiting; 
headache; 
dizziness; kidney 
damage or failure

SGLT-2 inhibitors Preventing the 
kidneys from 
reabsorbing glucose 
back into the blood. 
This allows the 
kidneys to lower 
blood glucose levels 
and the excess 
glucose in the blood 
is removed from the 
body via urine.

Dapagliflozin 
(Forxiga)

10mg NOT FUNDED 
Take with or without meals at 
any time of the day 
Discontinue if eGFR <60

Urinary tract 
infections, 
polyuria,
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Self-Monitoring of Blood Glucose
There are a variety of meters available to measure blood glucose levels.

• Currently in New Zealand CareSens is the only meter funded for use (special authority for use 
of optium meters can be applied for if criteria met).

• Pharmac have suggested that all people with Type 1 diabetes and Type 2 diabetes on 
medication that causes hypoglycaemia require a meter. However there is very little evidence 
that testing in Type 2 diabetes not on insulin or sulfonylureas improves outcomes.

• If patients are not on medication causing hypoglycaemia they are able to obtain a prescription 
for one container (50) of strips per 3 months.

• In practice, blood glucose testing can be a useful educational and motivational tool, testing 
should be encouraged if the person is willing to and they have been given appropriate 
information as to how to interpret the results when taught testing.

Continuous glucose monitors (CGMs)
• These monitors utilise a sensor attached to the person to monitor blood glucose levels every 

5 minutes day and night to help determine blood glucose patterns and individual responses to 
stress, hormones and exercise10.

• These monitors do not negate the need to test blood glucose via finger prick as finger prick 
blood glucose testing is important to help calibrate the CGMs and for identification and 
treatment of hypoglycaemia.

• Currently these monitors are not funded in New Zealand.

TIMING OF BLOOD GLUCOSE TESTS IN DIABETES
• The choice of appropriate testing times should be individualised with the aim being to obtain a 

good blood glucose profile over the day.

• People with Type 1 diabetes should check blood glucose levels fasting:

 ◦ Before meals

 ◦ At bedtime

 ◦ Pre and post exercise

 ◦ Before driving or when experiencing symptoms of hypoglycaemia.

Individual centres have recommendations re: postprandial testing and those guidelines should be 
followed.

• For people with Type 2 diabetes the most useful results are fasting levels and 1½–2 hours 
after the main meal.

• When people are on insulin the recommendation will vary according to their insulin regimen.

• Where there are other problems, especially hypoglycaemia, more frequent testing may be 
required.

• If nocturnal hypoglycaemia is a problem a 2.00 – 3.00 am test may be useful.

TESTING FOR KETONES FOR PEOPLE WITH TYPE 1 DIABETES
• Testing for urine or blood ketones is necessary at times of infection, illness and stress and 

during pregnancy.

• This should be undertaken when blood glucose levels are 15 mmol/L or above on two 
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consecutive occasions or symptoms of ketoacidosis are present.

• Those on an insulin pump should test for ketones when blood glucose levels are greater than 
15 mmol/L. Ketoacidosis (DKA) requires prompt treatment.

Signs of ketoacidosis are:

• Nausea and vomiting • Sweet ‘fruity smell’ on breath
• Abdominal pain • Shortness of breath
• Drowsiness

Treatment includes adjustment of insulin and diet to maintain metabolic balance and prevent 
dehydration. Please refer to your centres policy/protocol for treating DKA and ketones.

HYPOGLYCAEMIA
The lower limit of physiological blood glucose is 3.0 mmol/L. However in people with diabetes 
treated with insulin or sulfonylureas any value less than 3.5 – 4.0 mmol/l (varies in different centres) 
should be treated as hypoglycaemia.

Hypoglycaemic symptoms may occur at a higher threshold in people with poorly controlled 
diabetes.

In pregnancy blood glucose of less than 3.5 mmol/L is considered hypoglycaemia.

Causes

• Insufficient carbohydrate or excessive rapid acting insulin at meals or snacks.

• Unplanned exercise that has not been compensated for by increasing carbohydrate or 
reducing rapid acting insulin. The effect may continue for 8 – 12 hours or even up to 36 hours 
post-exercise.

• Alcohol if taken in excess and/or without food.

• Too much insulin or oral hypoglycaemic agents (not Metformin or Acarbose).

Symptoms

Symptoms vary from person to person and can include any of the following:

• Headache • Hand shaking
• Pale and sweaty • Confusion, anxiety, irritability, emotional feelings
• Extreme hunger • Pounding heart
• Blurred vision • Tingling around lips and tongue
• Dizzy

NB:
• People with long standing diabetes may have hypoglycaemic unawareness and not be aware of symptoms until 

blood glucose is less than 2.0 mmol/L, giving insufficient warning which may result in coma or seizure.

• The most common time for hypoglycaemia for those on Humalog, NovoRapid or Apidra is within 1½–2 hours of 
injecting.

Treatment for hypoglycaemia

The recommended treatment is taking 10 – 15g glucose, either as:

• 4-5 Dextrose Energy tablets (3.0g glucose per tablet)

• 4-5 Vita tablets (3.1g glucose per tablet)
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• 4-5 Mentos (3.0g glucose per tablet)

• 1 Hypofit Gel

• 1 tablespoon glucose powder

Some centres are starting to recommend hypo treatment based on weight therefore these 
treatment recommendations do not replace locally agreed hypo treatment management.

If glucose is not available the equivalent is

• 1 tablespoon jam, honey or sugar

• 150 mls regular (not diet/zero) soft drink, cordial or juice

• 6-8 standard jelly beans

• 100 mls Lucozade

• Repeat the treatment in 5 – 10 minutes if blood glucose is still less than 4.0 mmol/L

• Depending on cause of hypo these quantities may be insufficient to raise levels above 
3.5-4mmol/L and a second treatment may be required.

Foods containing fat or protein e.g. milk, should be avoided as first line treatment as it slows down 
gastric emptying.

When blood glucose is above 4.0 mmol/L a snack containing 15g carbohydrate is required if a meal 
is not due.

• This helps to stabilise blood glucose levels and prevents hypoglycaemia recurring.

• Insulin should not be given for this snack.

• If it is time for a meal for those who are carb counting, do not give insulin for the first 15g, it is 
considered “free”.

• If a patient is not carb counting they need to reduce their insulin bolus for that meal.

• In those patients using an insulin pump after treating with glucose depending on cause of 
hypo and time until next meal no follow up food may be required.

• Establish the cause of hypoglycaemia to prevent recurrent episodes. Severe or recurrent 
hypoglycaemia without cause requires an urgent medical assessment and education.

• All patients with Type 1 diabetes should have a glucagon kit prescribed by their doctor and 
replaced when expiry date is reached.

• The importance of carrying an identification bracelet or card should also be stressed.

Hypoglycaemic unawareness

Hypoglycaemic unawareness is a relatively common but unrecognised problem in diabetes. 
Classically it occurs in people who have injected insulin for years and have regular hypoglycaemia 
but may occur in anyone injecting insulin. Those with hypoglycaemia unawareness have reduced 
warning symptoms leaving a very small margin between consciousness and unconsciousness. 
Research has shown that people who have hypoglycaemia unawareness can increase their 
awareness by assiduously avoiding hypoglycaemia for up to 3 months. Aiming for blood glucose 
levels above 6 mmol/L and testing on occasions at 2am allows appropriate adjustment of long 
acting insulin doses as well as matching insulin doses to changes in food intake and exercise.

CONTINUOUS SUBCUTANEOUS INSULIN INFUSION PUMP THERAPY
In New Zealand insulin pump therapy is currently only used in those with Type 1 diabetes and 
insulin pumps are funded based on meeting specific criteria and approval from Pharmac11.
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Rapid acting insulin is infused subcutaneously via an insulin pump and cannula. Small doses are 
infused over 24 hours (the basal insulin) and extra doses are administered in relation to each meal 
or snack (the bolus insulin).

Prior to commencing on an insulin pump carbohydrate counting in grams should be well established 
and the person should be proficient at using insulin to carbohydrate ratios.

Exercise Guidelines
The Outcome of Exercise in Type I Diabetes

Type 1 Diabetes and Exercise

↓ ↓
 Under-Insulinised Adequately-Insulinised

↓ ↓
Stress hormone levels rise Stress hormone levels rise

↓ ↓
Low insulin levels allow increased glucose 

output from liver
Normal or high insulin levels prevent glucose 

output from liver
↓ ↓

Low insulin levels prevent glucose 
uptake by peripheral cells

Circulating glucose used up by 
exercising muscle cells

↓ ↓
HYPERGLYCAEMIA HYPOGLYCAEMIA

Principles of Preventing Exercise-Induced Hypoglycaemia in Type I Diabetes

• Reduction of rapid acting insulin dose prior to exercise generally works well and avoids 
exercising with full stomach. May also need to reduce rapid acting insulin at meal following 
exercise depending on intensity and duration of exercise.

• Extra carbohydrate before and/or during exercise and after if exercise has been prolonged.

• If exercising longer than 60-90 minutes consider having carbohydrate during the exercise. 
Amount of carbohydrate will depend on intensity, type of exercise and individual fitness 
levels.

• Use of abdomen for insulin injection (avoid injections into exercising limb)
• Blood glucose monitoring before, during and after exercise to allow for insulin dose 

adjustments or appropriate carbohydrate intake

• If a second intermediate acting insulin is given during the day a reduction in dose may 
also be necessary as well, depending on intensity, duration and time of the physical 
activity. Those on Lantus may be able to lower the dose the day before more intense or 
prolonged activity. This requires well organised planning due to its duration and patients 
who participate in regular prolonged activity may have better control on Humulin NPH, 
Protophane or Levemir.

NB:
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• If ketones are present then exercise should be avoided.

• In those with Type 1 diabetes exercise can worsen hyperglycaemia. It is not necessary to avoid exercise if 
hyperglycaemia is present, rather cause of hyperglycaemia should be identified. If due to insufficient insulin on 
board than a small correction dose of rapid acting insulin may be required.

• Hypoglycaemia can occur up to 36 hours after strenuous exercise due to liver depletion of glycogen stores. Blood 
Glucose testing is essential until effects on the individual are known.

• The use of glucagon is unsuitable to restore consciousness in the endurance athlete as glycogen stores are 
depleted. An IV glucose infusion is required.

• Reducing rapid acting insulin for exercise rather than snacking prior to exercise is best for weight loss. If weight 
loss is not a goal then eating carbohydrates based on blood glucose prior to exercise can reduce hypoglycaemia 
risk.

• Beware of delayed nocturnal hypoglycaemia after prolonged daytime physical activity, test before bed and consider 
having a supper.

Advice is available in more detail from the specialists working in the field of diabetes.

EXERCISE GUIDELINES FOR PEOPLE WITH TYPE 2 DIABETES
• Exercise is an important part of managing blood glucose levels in those who have Type 2 

diabetes and people should be encouraged to participate in appropriate exercise.

• The effect of a single bout of aerobic exercise on insulin sensitivity in those with Type 2 
diabetes lasts for 24–72 hours depending on the duration and intensity of the activity7.

• For people on diet alone or diet and Metformin / Acarbose there is no danger of 
hypoglycaemia.

• Patients taking sulfonylureas or insulin are potentially at risk of hypos especially if vigorous 
exercise is undertaken during the peak action of these medications.

• Depending on medication, doses can be reduced prior to exercise or exercise can be 
undertaken outside the peak action times of these medications. This will reduce risk of 
hypoglycaemia and negate the need for snacking prior to exercise to reduce hypoglycaemia 
risk.

Contraindications for exercise in those with Type 1 and 2 Diabetes

High-risk patients should have a thorough medical check prior to commencing an exercise 
programme and start with short duration low intensity exercise.

Contraindications for exercise include those with uncontrolled hypertension, severe autonomic 
neuropathy, severe peripheral neuropathy, a history of foot lesions, and unstable proliferative 
retinopathy.

Further reading
Dietitians New Zealand Diabetes resource on exercise and diabetes
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Guidelines for Calculating Fluid Requirements

CHILDREN
Oral Fluid Recommendations–Low Birth Weight

1. Start on IV 10% dextrose. Monitor blood glucose

2. If under a radiant warmer, add 20 (mature) to 40 (immature) ml/kg/day

3. If under phototherapy, add 20 ml/kg/day

Volume given will depend on the clinical condition of the infant, with fluid restriction indicated with 
asphyxia, renal impairment or cardiac condition.

Very preterm infants with immature skins can lose large amounts of fluid transcutaneously over the 
first few days. This is monitored by serial serum Na+ measurements and by change in weight. Fluid 
intake may have to increase to 200 ml/kg/day.

Refer to website for current detailed recommendations: Fluid and Electrolyte Requirements. 
Newborn Services Clinical Guidelines, National Women’s Health. http://www.adhb.govt.nz/newborn/ 
You may only access this via a DHB portal.

Table 1. Oral Fluid Requirements–Term Infants and Children

Age ml/kg/day
First week 80–100
Second week 125–150
Up to 6 months 150–200
6 to 9 months 120–150
One year 90–100
Two years 80–90
Four years 70–80
Eight years 60–70
Twelve years 50–60

Food, Nutrition and Diet Therapy 13th ed by M.V. Krause and L.K. Mahan, W.B. Saunders Co., Philadelphia, 2012.

Table 2. Calculating Intravenous Maintenance Fluids in Paediatric Intensive Care
These calculations are used in the Paediatric Intensive Care Unit, Starship Children’s Health at 
Auckland City Hospital to estimate maintenance fluid.

Body Weight Fluid Prescription Example: 22.2 kg Child
Up to 10 kg 100 ml/kg/day 100 ml/kg/day x 10 kg = 1000 ml/day
10 – 20 kg 50 ml/kg/day 50 ml/kg/day x 10 kg = 500 ml/day
>20 kg 20 ml/kg/day 20 ml/kg/day x 2.2 kg = 58 ml/day
  100% Maintenance Fluids = 1558 ml/day

NB.
• Maintenance fluids includes IV infusions, IV fluids, enteral, parenteral and oral intake

• Maintenance fluid values do not always correlate with enteral feeding (caloric/ protein) requirements (i.e. fluid 
requirements can under or over-estimate caloric/protein requirements).

http://www.adhb.govt.nz/newborn/
http://www.adhb.govt.nz/newborn/
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ADULTS
1500 - 3000 ml per day  or  30 - 40 ml per kg per day

    or  0.24 ml per kJ

SPECIAL CONSIDERATIONS
Infection : 3 litres per day or to maintain urine output of 0.8-1L depending on body size.

Burns : 7 - 10 litres per day or to maintain urine output 0.8-1L depending on body size.

Renal Stones : 3 litres per day (or an amount that will produce a urine output of 2.5 litres/day).

Head Injuries: Excess fluid intake may exacerbate cerebral oedema. Fluid intake should be 
regulated by serum osmolality (serum Na >145 mmol/L).

Fever: Extra 110 - 150 ml per day for each degree C above normal.

Abnormal Losses–allowance must be made for

• External abnormal losses from gastrointestinal tract e.g. vomiting, diarrhoea, stoma losses

• Drains and/or fistulae

• Increased evaporation from skin/respiratory system

• Patient already dehydrated

Obligatory Intake e.g. IV fluids as drug vehicles

(See also notes on Nutritional Assessment and DNZ Handbook EER: Adults)

FLUID AND ELECTROLYTE BALANCE

Table 3: 24 Hour Average Intake and Output of Water in a 70 Kg Adult

Intake Output
Oral Liquids

Water in Food

Water of Oxidation

1300 ml

900 ml

300 ml

Urine  1500 ml

Stool   200 ml

Lungs   300 ml

Skin   500 ml
Total 2500 ml 2500 ml

Table 4: 24 Hour Average Intake and Output of Sodium in a 70 kg Adult

Intake Output  
Diet 50–150 mmol per day Urine

Stool
Skin

10–120 mmol per day
0–20 mmol per day
10–60 mmol per day

NB: The average physiologic requirement for sodium is very small (20–30 mmol).
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Table 5: Oral Electrolyte Solutions

 Glucose (g) Na (mmol) K (mmol)
Electral (per L)

(1 sachet makes up to 200ml)

13.5 75 20

Pedialyte (per L) 25 45 20
Powerade Isotonic sports drink (750 
ml bottle [Coca Cola Corp])

45 
(sucrose)

9 3

Mizone 
(750 ml bottle [Frucor])

46 
(sucrose)

10 3

Table 6: Composition of Gastrointestinal Secretions

Volume 
(ml)

Na+ 
(mmol/l)

K+ 
(mmol/l)

Cl- 
(mmol/l)

HCO3- 
(mmol/l)

Gastric Juice

Pancreatic Fistula

Biliary Fistula

Jejunostomy

Ileostomy

Diarrhoeal Stools

1000

700

500

2000-3000

500

500-15000

100–150

140

145

110

115

120

15

5

5

5

8

10

120

75

90

90

45

90

0

120

40

30

30

45

NB: The high concentration of chloride and the absence of bicarbonate in gastric juice. All the other secretions are for all 
practical purposes similar with the exception of pancreatic juice which is high in bicarbonate.

Reproduced by kind permission of the author from “Tutorials for Junior Students of Surgery”; Ed. Graham and Andrew 
Hill, Uniprint 1989.

Table 7. Commonly Used IV Fluids per Litre

 Na+ 
(mmol)

Cl-
(mmol)

Gluconate/ 
Lactate

Acetate K+ 
(mmol)

Mg+ Glucose Kcals

0.9% saline 
(normal 
saline)

154 154 - - - - - -

Plasmalyte 140 98 23 
(Gluconate)

27 5 1.5   

Hartmanns* 131 111 29 (Lactate) - 5 - - -
5% Dextrose - - - - - - 50 190
0.18% saline 
and 4.2% 
Dextrose

30 30 - - - - 40 150

10%Dextrose - - - - - - 100 380
Gelofusin 154 120 - - - - - -
4% Albumin 140 128 - - - - - -

*Also contains 2 mmol Ca
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Enteral Feeding: General 
Guidelines
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DEFINITION:
Enteral nutrition is the infusion of a liquid diet, via naso-enteric or entero-cutaneous tube, into the 
gastrointestinal tract.

Newer guidelines have tended to focus on disease related use of enteral feeding however the basic 
recommended reference remains:

ESPEN Guidelines on Adult Enteral Nutrition, April 2006. http://www.espen.org/education/espen-
guidelines

Websites to check for regular updates are:

• ESPEN (www.espen.org)

• ASPEN (www.nutritioncare.org/)

• AuSPEN (www.auspen.org.au)

• Critical Care Nutrition (www.criticalcarenutrition.com )

INDICATIONS FOR USE:
1. Severe malnutrition–weight loss >10 percent, albumin <30 g per litre, muscle wasting and 

peripheral oedema e.g. cancer cachexia, severe Crohns disease, end stage liver disease, 
chronic COPD, chronic pancreatitis.

2. Moderately malnourished but would be expected to develop significant malnutrition in the 
short term as a result of their underlying medical condition e.g. head and neck cancers, 
advanced motor neurone disease.

3. Normally nourished but underlying pathology is such that they would be unable to 
commence normal feeding for a considerable length of time (>3–4 days) e.g. post stroke.

4. Unable to meet nutritional needs with oral intake alone.

CONTRAINDICATIONS:
1.  Major intra-abdominal sepsis

2.  Total obstruction of gastrointestinal tract or abdominal distension of unknown pathology.

NB.
• Absence of bowel sounds or passage of flatus are not reliable indicators of gut function and feeding maybe trialled 

even with absence of both.

• Feeding via an enteral tube placed directly into the small bowel enables safe enteral feeding in many instances.

• Early gastric feeding may be particularly useful in pancreatitis and low output enterocutaneous fistula (<500 ml per 
day). Small bowel feeding is a further option if gastric feeding fails in some circumstances e.g. post head injury.

FACTORS TO CONSIDER WHEN CHOOSING ENTERAL SOLUTIONS:
1. The patient’s clinical condition, including any abnormalities in metabolic profile.

2. Monomeric and polymeric formulas have equivalent clinical efficacy in the vast majority of 
disease states. Formula choice should usually be dictated by desired protein, electrolyte and 
fluid requirements.

http://www.espen.org/education/espen-guidelines
http://www.espen.org/education/espen-guidelines
http://www.espen.org
http://www.nutritioncare.org/
http://www.auspen.org.au
http://www.criticalcarenutrition.com
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There is little evidence that “diabetic” formulae offer benefit in acute care. They may offer some 
benefit in long term care through less pro inflammatory fatty acid profiles.

LONG TERM ENTERAL FEEDING
For patients requiring enteral feeding for more than six to eight weeks, percutaneous endoscopic 
gastrostomy (PEG) is the access of choice. PEG can be also used as a route of placement for a 
transpyloric feeding tube in patients with a contraindication to intragastric feeding.

Planning the Feed and its Administration

A.  Composition

FLUID BALANCE
• Total fluid volume per 24 hours = 30 - 40 ml per kg body weight

Adults =  2.0 - 3.0 litres

Elderly = 1.8 - 2.5 litres

(See also DNZ Handbook Fluids section for estimating fluid requirements and fluid and electrolyte 
balance.)

ENERGY
(See also DNZ Handbook EER: Adults section).

• 25 - 30 kcal per kg body weight per day (general bed bound patients without sepsis or 
surgery)

• 35-40 kcals per kg per day will put most hospitalised patients in positive energy balance.

Refer to ESPEN Guidelines (endorsed by AuSPEN) for more detailed recommendations for 
differing clinical situations.

PROTEIN
• 1-1.2g per kg body weight per day or 50 g protein per litre are general guidelines. Maximum 

of 20 percent of energy from protein. Clinical indications may require variations.

FAT
• 70 - 100 g per day (25 - 35 percent of energy from fat)

CARBOHYDRATE
• 100 - 300 g per day (50 - 60 percent of energy from carbohydrate)

• Minimum of 100 g per day to prevent ketosis.
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ELECTROLYTES
• Sodium: 20–40 mmol per litre (lower limits may be needed for elderly, heart failure,  

renal failure).

• Potassium: 20–40 mmol per litre

OTHER CONSIDERATIONS

OBESITY
• A patient’s energy expenditure is not necessarily equivalent to energy requirements.

• Hypocaloric feeding may be appropriate in managing fluid balance, substrate tolerance 
parameters e.g. blood sugars and metabolic status.

Studies have shown that nitrogen preservation increases with higher energy administration but the 
effect is blunted as energy delivery increases above 60% of resting energy expenditure.

Predictor equations will also be misleading for obese patients.

• Correcting to IBW and using 25-30 kcals/kg is likely to ensure the best outcome. See also 
DNZ Handbook EER: Adults section

• If possible protein requirements should be met (up to 100g/d). Compromises will need to be 
made with standard premix enteral feeds.

REFEEDING SYNDROME
Patients who are very malnourished can face potentially life threatening complications if initial 
nutrition support is not monitored carefully. Changes may occur in phosphate, potassium, 
magnesium and glucose metabolism resulting in:

• Cardiac failure, pulmonary oedema, dysrhythmias

• Acute circulatory fluid overload or circulatory fluid depletion

• Hypophosphataemia

• Hypokalaemia

• Hypomagnesaemia and occasionally hypocalcaemia

• Hyperglycaemia

The goal for the first 2 days of refeeding should be to provide energy at no more than 25kcals/
kg/d.

• Enteral nutrition should be initiated slowly and increased gradually over 2-3 days to full 
feeding as with standard management.

• Daily monitoring of electrolytes and phosphate and magnesium is mandatory until normal 
values achieved. Replace as required–see NB. below.

• Water and sodium should also be limited.

NB. Refeeding only occurs after feeding. If electrolytes are profoundly abnormal prior to feeding then they should be 
corrected with IV solutions using recommended protocols.

NB: PO4 <0.3 mmol/L and Kt <3 mmol/L are potential medical emergencies and need IV replacement within the next 
several hours. Milder abnormalities may be treated with oral preparations eg: Phosphate Sandoz (16 mmol PO4 per tab) 
Chlorvescent (14 mmol K per tab).
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B.  Administration

Starter Regimens

STANDARD
• Normally start with 30 - 60 mls per hour full strength formula and advance over the next 24- 

48 hours to target intake.

• If gastrointestinal function is normal enteral feeding may be started at goal rate depending on 
clinical judgement. (NB. IV fluids must also be considered in fluid balance planning.)

• Most patients should achieve nutritional intake goals within 48–72 hours. Jejunal feeding may 
take longer to establish.

CONCENTRATION
• Normal strength = 1 kcal per ml (well tolerated by most patients)

There may be other situations where it is desirable to decrease volume and increase energy intake 
proportionally to 1.5 kcal – 2 kcal per ml e.g. hepatic insufficiency, renal and cardiac impairment.

BOLUS AND CONTINUOUS FEEDING
• Once established enteral nutrition should be given as a 24 hour continuous infusion in acutely 

ill patients.

• Some ambulant patients may use a bolus regimen to enable greater mobility.

Enteral feeding in the community is often more conveniently given as a bolus regimen. (It may be 
difficult to successfully bolus feed through a jejunal tube or through enteral tubes ≤ 10 Fr).

GASTRIC ASPIRATION
• Initially, gastric aspirates should be checked every 4 -6 hours if concerned about gastric 

emptying.

• If >300 mls is aspirated, return aspirate and withhold feed for 1 hour.

• If aspirates remain high/ vomiting or reflux occurs consider use of a prokinetic and decrease 
volume / feeding rate, if necessary.

• Jejunal tubes should not be aspirated.

• If there are large gastric losses (>500 ml) with Jejunal feeding then replacement of gastric 
losses with IV 0.9% saline or plasmalyte or additional salt and water in the enteral feed 
should be considered.

STORAGE
• Store feeds in refrigerator if mixed from component modules/powders (not necessary for 

ready to hang). Feeds are usually administered at room temperature but cold feeds can be 
given with little effect on gastric motility.

• Feeds should not be warmed as this may alter constituents and increase microbiological 
spoilage.
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• Discard feeds if unused after 24 hours (or according to manufacturer’s guidelines if pre-
mixed).

Table 1. Maximum Hang Times

Infant feed made from powder 4 hours

Discard any unused feed 24 
hours after preparation

Modular feed 12 hours
Canned or liquid feed which has been 
opened or poured into a another bottle

12 hours

Ready to hang liquid feed 24-36 hours as per manufacturer’s instructions

JEJUNAL FEEDING
• Should be isotonic and initially administered more slowly than nasogastric feeding because of 

the higher risk of gastrointestinal intolerances.

Table 2. Monitoring (acutely ill patients)

Daily • Fluid balance (may include daily body weight)

• Nutrient intake

• Feed tolerance/bowel activity
Twice weekly • Body weight

• Creatinine and urea

• Hepatic secretory proteins e.g. prealbumin, transferrin
As clinically 
indicated

• Electrolytes

• Blood glucose
Other tests • Liver function tests (these may become mildly abnormal during enteral feeding 

but usually return to normal when feeding is stopped. This is not considered to 
be a contraindication.)

• An additional prescription for trace elements and vitamins may be needed 
during prolonged long term enteral feeding (> 1 year) if < 1000 ml enteral 
feeding is enough to sustain the patient’s body weight.

C.  Equipment

ENTERAL FEEDING TUBES
Fine Bore

• Silastic/polyurethane tubing of small diameter is more comfortable (10 French or less).

• May remain in situ long term i.e. months.

• Patient can eat and drink at the same time as enteral feeding.

• Easily dislodged on coughing/vomiting.

• May become clogged if not flushed regularly.

• Medications may easily block tube.

• Cannot be used to reliably aspirate gastric content.
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Wider Bore

• Suitable for bolus feeding (12 French).

• Easy to check gastric content and pH.

• Can be used to give medications.

• May be polyvinyl chloride which requires frequent changing (10-20 days).

• Provides for rapid removal of gut contents if ileus develops.

NB. Tubes that are 14 French gauge or greater should not be used for enteral feeding as can cause significant ulceration 
if in place for more than a few days.

MANAGEMENT OF NASO-ENTERIC FEEDING TUBES
• Tube position is ideally confirmed via X-ray upon initial insertion, however aspirating some 

gastric contents and testing for a pH 5 or less may be used if you suspect the tube has 
migrated (e.g. which can occur after coughing or vomiting).

• Marking the tube where it exits the patient’s nose also assists in monitoring the correct 
position.

GASTRIC TUBE
• Aspirating some gastric contents and testing for a pH 5 or less may be used.

 ◦ If reading is >5, wait a few minutes and re test.

 ◦ If pH remains >5, arrange chest x-ray.

• If unable to aspirate, flush tube with 300 ml of air and try again or reposition the patient, wait a 
few minutes and attempt once more. If still unsuccessful, arrange chest x-ray.

• If the patient is receiving antacid or H2 antagonists (which inhibit gastric acid), the pH will be 
higher than normal. These patients may need a chest x-ray to accurately and safely confirm 
tube placement.

• Inspect the nares and mouth 4 hourly for signs of mucosal irritation, ulceration or pressure 
necrosis. Clean nares 8 hourly with warm water or saline and keep moist with petroleum jelly. 
Apply tape around the tube to avoid excessive pressure.

• Change tape to the nose when tube first inserted, when loose or soiled and at least every 3 to 
5 days. Tape of choice is Zinc Oxide tape. Apply Skin Prep before fixing the tape to the nose. 
(Incorrect taping can lead to tissue necrosis).

• Maintain good oral hygiene.

• Tubes should not need routine flushing during continuous feeds. Flush with 10-20 ml of 
tap water before, between and after medication and after bolus feeds. Use at least a 30 ml 
syringe to avoid excessive pressure which may split the tube.

• To further reduce the risk of the tube blocking, ensure each medication is crushed individually 
and given separately. Flush with 10–20 ml of water after each crushed tablet has been 
administered.

• Remember: Sustained release, enteric coated and sublingual tablets should not be crushed. 
Seek advice from a pharmacist. A syrup version of the medication may be available.

• Patients receiving continuous feeds lie at a 30–45 degree angle while the feed is in progress.

• For intermittent feeds, the patient should be lying at a minimum of 30–45 degrees for 1 hour 
after the feed.
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• Jejunal Tube–Correct position is verified by x-ray only. These tubes should not be aspirated.

• PEG Tubes–These are often best managed with bolus feeding in the community. Emphasis 
is on proper care of the stoma site (it should be kept clean and dry with no dressing) and safe 
delivery of enteral solutions.

GAVAGE / GIVING SETS
Should be incompatible with intravenous sets. Need to be changed daily to prevent food borne 
disease.

ENTERAL FEEDING PUMPS
• Use manufacturer’s guidelines

PROBLEM SOLVING:
• Failure to absorb feeds–new enteral feeds should have gastric aspirates checked every 4 

hours if concern over gastric emptying (jejunal tubes should not be aspirated).

 ◦ Feeds should be stopped one hour only if aspirates are > 300 ml.

 ◦ All aspirates should be returned if they resemble normal gastric contents.

• Feeding should be stopped if there is obvious intolerance such as distension, vomiting or 
persistence of large (>300 ml) aspirates or feed appearing in drain contents.

• Regular metoclopramide and erythromycin together for 48 hrs or domperidome may be 
helpful in treating feeding intolerance.

• Diarrhoea–causes may include resolving ileus (especially head injury patients treated with 
opiates), concurrent treatment with broad spectrum antibiotics or infective causes such as 
clostridium difficule. If these causes are excluded 36–48 hours of loperamide may give helpful 
symptom control.

 ◦ Diarrhoea is usually secretory and is not an indication to discontinue enteral feeding.

• Mucilax (bulking agent) is also useful and in addition may provide prophylaxis against 
constipation. There is limited evidence that fibre containing enteral feeds prevent constipation 
or diarrhoea in acutely ill patients.

Blocked tubes

This following is background information for dietitians only. Your local area protocol should be 
followed in the first instance and ideally completed by a registered nurse.

Notes about blocked feeding tubes

• Check the NG/ NJ tube is still in the correct position i.e. aspirate NG for gastric contents or 
check via X-ray. Incorrect placement/ positioning may act as a barrier. The tube may need to 
be repositioned.

• Check PEG or Jejunostomy tube measurement at skin level is unchanged.

• What was the tube blocked by–medications/ feed/ contrast dye or barium?

• When was the patient last fed?

• When was the tube last flushed? Inadequate flushing is the most common cause of a blocked 
tube.

• Cranberry juice and coca cola are acidic beverages and may actually contribute to tube 
clogging. Water is best as the first step in unblocking a feeding tube.
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Method to unblocking feeding tubes

• ”Milk” the tube gently. Squeeze the tubing from nose to exposed end of NG/NJ tube being 
careful not to pull it out.

• Try to aspirate tube to check it is actually in the stomach.

• Flush the tube with 10mls of warm water.

If unsuccessful

• Dissolve 5g (1 teaspoon) of sodium bicarbonate (baking soda) in 30ml warm water. (Sodium 
Bicarbonate 8.4% solution is also available from pharmacies).

• Flush the tube using this solution and leave in tube for 30 minutes. Flush with water.

• Only use a 50ml syringe to flush jejunostomy tubes.

PROGRESSION FROM ENTERAL SUPPORT TO ORAL INTAKE
The dietitian should assess the patient and make an on-going care plan according to the patient’s 
ability to achieve oral intake. This may involve maintaining enteral intake or withdrawing at meal 
times or during the day.

Enteral feeding should not be withdrawn until the patient can voluntarily maintain safe hydration and 
take 50 percent of their nutrient requirements.

Maintenance of fluid balance charts and/or food intake charts will be needed to make this an 
accurate decision process.
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Enteral /Oral Product 
Comparisons
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Index of comparison tables

Enteral Feeds 1 to 1.3 kcal per ml   

Enteral Feeds 1.5 kcal per ml 

Enteral Feeds with Fibre 1 kcal per ml 

High Energy Enteral  Feeds with Fibre >1kcal/ml 

Enteral Feeds 2.0 kcal per ml 

Specialist Feeds 

Elemental Feeds 

Renal / Low Sodium Feeds 

Respiratory 

Fat Modified

Oral Clear Fluids with Protein 

Carbohydrate and Fat Modified Feeds 

Oral Products – Powder 1 kcal per ml 

Oral Products – Textured Modified Liquid 1 kcal per ml 

Oral Products – Liquid 1.5-2kcal per ml 

Oral Feeds – Powder 1.5+kcal per ml 

Abbott Allergen Status information 

Abbott Complete in Volume information 

Nutricia Allergen Status Information 

Meal-type Oral Feeds > 1.5 kcal per ml 

Composition of Modular Supplements 

Paediatric Feeds 

Paediatric Enteral Feeds 

Paediatric Oral Supplements > 12 months 

Paediatric Specialised Formula 

Paediatric Specialised Formula continued
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The following product information was correct at the time of editing, however changes can occur. 
Check with your Rep for any changes or use the insert notes function to keep your e-guide up to 
date.

Composition per 1000 ml 
May be suitable for children 
7 years and over

Enteral Feeds 1 to 1.3 kcal per ml
Abbott Nutrition Nutricia Nutricia Nutricia
Osmolite Nutrison

1.0

Nutrison Protein 
Plus

Nutrison Protein 
Plus Multi Fibre

Energy kJ/ml 4.2 4.2 5.25 5.35
Energy kcal/ml 1 1 1.25 1.28
Protein g/L (% Energy) 40 (16%) 40.0 (16%) 63 (20%) 63 (20%)
Fat g/L (% Energy) 34 (30%) 39 (35%) 49 (35%) 49 (34%)
CHO g/L (% Energy) 136 (54%) 123 (49%) 142 (45%) 141 (44%)
Vitamin A µg 1080 820 1020 1020
Vitamin D µg 7.3 10 17 17
Vitamin E mg 21 13 16 16
Vitamin K µg 52 53 66 66
Vitamin C mg 100 100 130 130
Thiamin B1 mg 1.6 1.5 1.9 1.9
Riboflavin B2 mg 1.8 1.6 2 2
Pyridoxine B6 mg 2.2 1.7 2.1 2.1
Vitamin B12 µg 3.4 2.1 2.6 2.6
Niacin mg 17 18 23 23
Folic acid µg 230 270 330 330
Pantothenic acid mg 7.8 5.3 6.6 6.6
Biotin µg 46 40 50 50
Choline mg 560 370 460 460
Iron mg 14 16 20 20
Copper mg 1.7 1.8 2.25 2.25
Magnesium mg 200 230 280 280
Iodine µg 110 130 170 170
Zinc mg 13 12 15 15
Manganese mg 3.8 3.3 4.1 4.1
Calcium mg 680 800 900 900
Phosphorus mg 680 720 900 900
Sodium mmol 38.4 43 48 48
Potassium mmol 37.9 38 43 43
Chloride mg 1360 1250 800 800
kcal/g Nitrogen 160:1 167:1 125:1 128:1
Osmolality mOsm/kg H2O 288 305 340 360
Features: 

All nutritionally complete and 
lactose free

Standard Standard High protein 
standard

High protein 
fibre enriched 
(15 g multi 
fibre/L - 2% 
energy from 
fibre)
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Hang time 24 hours 24 hours 24 hours 24 hours
Product presentation 1000 ml RTH 1000 ml RTH 1000 ml RTH 1000 ml RTH

Composition per 
1000 ml

May be suitable for 
children 7 years and 
over

Enteral Feeds 1.5 kcal per ml
Abbott 
Nutrition

Abbott 
Nutrition

Nutricia Nutricia Nutricia

Ensure Plus 
HN  RTH

Ensure Plus 
HN 

237ml Can

Nutrison 
Energy

Fortisip Fortisip 
Multi Fibre

Energy kJ/ml 6.3 6.3 6.3 6.3 6.5
Energy kcal/ml 1.5 1.5 1.5 1.5 1.54
Protein g/L (% 
Energy) 62.7 (17%) 55 (15%) 60 (16%) 60 (16%) 60 (16%)

Fat g/L (% Energy) 49 (29%) 48 (29%) 58 (35%) 58 (35%) 58 (35%)
CHO g/L (% Energy) 204 (54%) 211 (56%) 183 (49%) 184 (49%) 184 (49%)
Vitamin A µg 1595 1580 1230 1230 1230
Vitamin D µg 10 10.5 15 11 11
Vitamin E mg 26 21 19 19 19
Vitamin K µg 80 84 80 80 80
Vitamin C mg 130 130 150 150 150
Thiamin B1 mg 2.6 1.6 2.3 2.3 2.3
Riboflavin 
B2 mg 3.4 1.8 2.4 2.4 2.4
Pyridoxine 
B6 mg 3.9 2.1 2.6 2.6 2.6
Vitamin B12 µg 4 6.3 3.2 3.2 3.2
Niacin mg 29 21 27 27 27
Folic acid µg 400 420 400 400 400
Pantothenic 
acid mg 13 11 8 8 8

Biotin µg 72 320 60 60 60
Choline mg 600 422 550 550 550
Iron mg 22 19 24 24 24
Copper mg 2.5 2.5 2.7 2.7 2.7
Magnesium mg 310 422 340 230 240
Iodine µg 150 160 200 200 200
Zinc mg 19 16 18 18 18
Manganese mg 5 5.5 5 5 5
Calcium mg 1000 840 1080 910 910
Phosphorus mg 1000 840 1080 780 770
Sodium mmol 61 44.1 58 39 39
Potassium mmol 42.2 47.6 52 41 41
Chloride mg 1450 1900 1000 870 860
kcal/g Nitrogen 152:1 171:1 167:1 167:1 154:1
Osmolality mOsm/kg 
H2O

510 680 460 590 (580 
chocolate)

600 (620 
chocolate)
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Lactose present
No No Low lactose 

(<0.025g/

100ml)

Low lactose 
(<0.025g/

100ml)

Low lactose 
(<0.025g/

100ml)
Nutritionally complete Yes Yes Yes Yes Yes
Features High energy

High protein

High energy

high protein

Contains 
23g fibre /
Litre

Product presentation 1000 ml RTH, 237 ml can

Vanilla 
Chocolate

1000 ml RTH 200 ml bottle

Vanilla 
Chocolate 
Strawberry 
Banana

200 ml 
bottle

Vanilla, 
Chocolate 
Strawberry

Composition per 1000 ml
Enteral Feeds with Fibre 1 kcal per ml
Abbott Nutrition Abbott Nutrition Nutricia

May be suitable for children 7 years and over Jevity with FOS Jevity Can Nutrison Multi 
Fibre

Energy kJ/ml 4.4 4.4 4.3
Energy kcal/ml 1.05 1.06 1.03
Protein g/L (% Energy) 44 (15%) 44.2 (17%) 40 (16%)
Fat g/L (% Energy) 34.7 (29%) 34.6 (29%) 39 (34%)
CHO g/L (% Energy) 140 (54%) 140 (54%) 123 (47%)
Vitamin A µg 516 1140 820
Vitamin D µg 7.5 7.8 10
Vitamin E mg 22.8 23 13
Vitamin K µg 62 61 53
Vitamin C mg 100 233 100
Thiamin B1 mg 1.7 1.7 1.5
Riboflavin B2 mg 2 2 1.6
Pyridoxine B6 mg 2.3 2.3 1.7
Vitamin B12 µg 3.9 6.9 2.1
Niacin mg 18 23 18
Folic acid µg 270 450 270
Pantothenic acid mg 9.3 13 5.3
Biotin µg 50 349 40
Choline mg 460 455 370
Iron mg 14 15 16
Copper mg 1.6 1.6 1.8
Magnesium mg 220 310 230
Iodine µg 130 116 130
Zinc mg 11 18 12
Manganese mg 3.5 3.8 3.3
Calcium mg 920 910 800
Phosphorus mg 760 760 720
Sodium mmol 40.6 40 43
Potassium mmol 40.2 40 38

Composition per 
1000 ml

May be suitable for 
children 7 years and 
over

Enteral Feeds 1.5 kcal per ml
Abbott 
Nutrition

Abbott 
Nutrition

Nutricia Nutricia Nutricia

Ensure Plus 
HN  RTH

Ensure Plus 
HN 

237ml Can

Nutrison 
Energy

Fortisip Fortisip 
Multi Fibre
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Chloride mg 1310 1310 1250
kcal/g Nitrogen 168:1 150:1 172:1
Osmolality mOsm/kg H2O 300 300 300
Dietary fibre g 17.6 14.4 15 (3%)
Features

All nutritionally complete and low lactose or 
lactose free

Fibre enriched 
enteral feed 
including 7 g FOS 
& 10.6 g soluble: 
insoluble fibre

Fibre enriched 
enteral feed

Fibre enriched 
enteral feed. Six 
fibre mix - 50:50 
ratio of soluble 
and insoluble fibre
Low lactose 
(<0.025g/100ml)

Product presentation 1000 ml RTH, 
500 ml RTH

237ml can 1000 ml RTH

Composition per  
1000 ml

May be suitable for
children 7 years and 
over

High Energy Enteral  Feeds with Fibre >1kcal/ml
Abbott Nutrition Nutricia Abbott Nutrition Nutricia
Jevity Plus Nutrison Protein 

Plus
Multi Fibre

Jevity HiCal Nutrison Energy 
Multi Fibre

Energy kJ/ml 5.06 5.35 6.4 6.4
Energy kcal/ml 1.2 1.28 1.5 1.53
Protein g/L (% Energy) 55.5 (19%) 63 (20%) 63.8 (17%) 60 (16%)
Fat g/L (% Energy) 39.3 (29%) 49 (34%) 49 (29%) 58 (34%)
CHO g/L (% Energy) 151 (50%) 141 (44%) 201 (53%) 184 (48%)
Vitamin A µg 840 1020 1596 1230
Vitamin D µg 10 17 10 15
Vitamin E mg 24 16 26 19
Vitamin K µg 80 66 80 80
Vitamin C mg 120 130 130 150
Thiamin B1 mg 1.9 1.9 2.6 2.3
Riboflavin B2 mg 2.1 2 3.4 2.4
Pyridoxine B6 mg 2.6 2.1 3.9 2.6
Vitamin B12 µg 3.5 2.6 4 3.2
Niacin mg 22 23 29 27
Folic acid µg 300 330 400 400
Pantothenic 
acid mg 10 6.6 13 8

Biotin µg 52 50 72 60
Choline mg 600 460 600 550
Iron mg 18 20 22 24
Copper mg 2 2.25 2.5 2.7
Magnesium mg 240 280 310 300
Iodine µg 150 170 150 200
Zinc mg 14 15 19 18
Manganese mg 4.2 4.1 5 5

Composition per 1000 ml
Enteral Feeds with Fibre 1 kcal per ml
Abbott Nutrition Abbott Nutrition Nutricia

May be suitable for children 7 years and over Jevity with FOS Jevity Can Nutrison Multi 
Fibre
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Calcium mg 800 900 1000 840
Phosphorus mg 800 900 1000 840
Sodium mmol 47.2 48 61.1 58
Potassium mmol 47.2 43 42.2 52
Chloride mg 1500 800 1450 1000
kcal/g Nitrogen 138:1 128:1 152:1 153:1
Osmolality mOsm/kg 
H2O

449 360 524 500

Dietary fibre g 22 15 (2% energy) 22 15 (2% energy)
Features

All nutritionally com-
plete

Fibre enriched 
enteral or oral. Per 
1000mls = 10g 
FOS & 12g solu-
ble: insoluble fibre

High protein fibre 
enriched. Six fibre 
mix. (80:20 ratio of 
soluble and insolu-
ble fibre)

Fibre enriched en-
teral or oral feed
Per 1000mls =  
10g FOS & 12g 
soluble: insoluble 
fibre

High energy, fibre 
enriched. Six fibre 
mix. (80:20 ratio of 
soluble and insolu-
ble fibre)

Lactose free Yes Low lactose 
(<0.025g/100ml)

Yes Low lactose 
(<0.025g/100ml)

Product presentation 1000 ml RTH 1000 ml RTH 1000 ml RTH 1000 ml RTH

Composition per 1000 ml

May be suitable for 
children 7 years and over

Enteral Feeds 2.0 kcal per ml
Abbott Nutrition Nutricia Nutricia Nutricia
TwoCal HN Nutrison 

Concentrated
Fortisip Powder Scandishake

Energy kJ/ml 8.4 8.4 8.4 8.2
Energy kcal/ml 2 2 2 1.95
Protein g/L (% Energy) 84 (17%) 75 (15%) 100 (20%) 45.6
Fat g/L (% Energy) 91 (40%) 100 (45%) 66.12 (30%) 101
CHO g/L (% Energy) 219 (43%) 201 (40%) 244 (49%) 212
Vitamin A µg 1583 1640 1929 0
Vitamin D µg 10.6 14 30 0
Vitamin E mg 34 25 24 0
Vitamin K µg 85 110 105 0
Vitamin C mg 320 200 200.6 0
Thiamin B1 mg 2.6 3 2.6 0
Riboflavin B2 mg 2.9 3.2 3.3 0
Pyridoxine B6 mg 3.4 3.4 3.3 0
Vitamin B12 µg 10 4.2 5.5 0
Niacin mg 34 36 19 0
Folic acid µg 675 530 515.3 0
Pantothenic 
acid

mg 17 11 10.5 0

Biotin µg 510 80 54.5 0
Choline mg 635 730 706.8 0
Iron mg 19 32 32 0
Copper mg 2.1 3.6 3.4 0
Magnesium mg 425 450 337.4 230

Composition per  
1000 ml

May be suitable for
children 7 years and 
over

High Energy Enteral  Feeds with Fibre >1kcal/ml
Abbott Nutrition Nutricia Abbott Nutrition Nutricia
Jevity Plus Nutrison Protein 

Plus
Multi Fibre

Jevity HiCal Nutrison Energy 
Multi Fibre
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Iodine µg 160 270 255.4 0
Zinc mg 24 24 23.7 0
Manganese mg 5.3 6.6 5.9 0
Calcium mg 1050 800 2367 1260
Phosphorus mg 1050 750 1286 1313
Sodium mmol 63.3 43.5 62.8 31.6
Potassium mmol 60.4 46 81.2 69.6
Chloride mg 1810 800 2500 1293
kcal/g Nitrogen 153:1 167:1 125:1 266:1
Osmolality mOsm/kg 
H2O

725 470 - -

Lactose present Low Lactose 
(0.02g/100mL)

Low lactose 
(<0.025g/

100ml)

Low lactose 
(0.4g/100ml)

Yes

High protein, complete enteral or 
oral feed (Abbott TwoCalHN fibre 
enriched)

High fat

Features For the management of fluid restriction 
and elevated nutritional needs

Vanilla flavoured 
powdered 
supplement

91.2 g powder 
(16 scoops) + 
140 ml H2O = 
200 ml

For the 
management of 
cystic fibrosis

1 sachet added 
to 240ml 
standard milk = 
300ml

Product presentation 1000ml RTH 500 ml RTH 350 g can 6 x 85 g 
sachets

Composition per  
1000 ml

May be suitable for 
children 7 years and 
over

Specialist Feeds
Nutricia Nestle Health 

Science
Nutricia Nestle Health 

Science
Cubitan Arginaid Powder 

(per serve)
PreOp Impact Advanced 

Recovery
Energy kJ/ml 5.4 0.44 2.15 6
Energy kcal/ml 1.28 0.11 0.5 1.4
Protein g/L (% Energy) 100 (31%) 4.5 (68%) 0 76 (22%)
Fat g/L (% Energy) 35 (25%) 0 0 39 (25%)
CHO g/L (% Energy) 142 (44%) 2 (32%) 126 (100%) 189 (53%)
Vitamin A µg 1190 0 0 1194
Vitamin D µg 13 0 0 15.8
Vitamin E mg 190 60 0 40
Vitamin K µg 100 0 0 94
Vitamin C mg 1250 156 0 80
Thiamin B1 mg 2.8 0 0 1.7
Riboflavin B2 mg 6.3 0 0 2.5
Pyridoxine B6 mg 6.5 0 0 2.1
Vitamin B12 µg 7.9 0 0 8
Niacin mg 34 0 0 22
Folic acid µg 1000 0 0 280

Composition per 1000 ml

May be suitable for 
children 7 years and over

Enteral Feeds 2.0 kcal per ml
Abbott Nutrition Nutricia Nutricia Nutricia
TwoCal HN Nutrison 

Concentrated
Fortisip Powder Scandishake
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Pantothenic 
acid mg 10 0 0 11
Biotin µg 75 0 0 100
Choline mg 690 0 0 376
Iron mg 30 0 0 17
Copper mg 6.75 0 0 2.5
Magnesium mg 420 0 10 325
Iodine µg 250 0 0 211
Zinc mg 45 0 0 21
Manganese mg 13 0 0 3
Calcium mg 2250 0 60 1140
Phosphorus mg 1820 0 10 1010
Sodium mmol 22 30 22 64
Potassium mmol 38 5 31 49
Chloride mg 800 0 60 1690
kcal/g Nitrogen 107:1 18:1 - 93:1
Osmolality mOsm/kg 
H2O 625 170 260 930
Nutritionally complete Yes No No Yes
Feed Type Oral Oral Oral Oral
Arginine Yes 4.5g L-arginine No Yes 17.8g
Features

*PreOp can be given 
until 2 hours prior to 
anaesthesia

High protein

For pressure 
ulcers and 
chronic wounds

Low gluten (<20 
ppm)

2 sachets per day

9.2g sachet 
mixed with 120-
180ml H2O

*Clear lemon 
CHO rich drink 
for preoperative 
dietary 
management of 
elective surgical 
patients

Immune 
enhancing with 
arginine, dietary 
nucleotides

and fish oil

Lactose or gluten 
present

Lactose 
1.7g/100ml Low 
gluten

(<20 ppm)

No Low lactose 
(<0.006g/100ml) 
Low gluten

(<20 mg/kg)

Low lactose

(<300 mg/kg)

No gluten 
containing 
ingredients

Product presentation 200 ml bottle 14 x 9.2 g sachet 200 ml bottle 237 ml tetrapak

Composition per 1000 
ml

May be suitable for 
children 7 years and 
over

Elemental Feeds
Nestle Health 
Science

Abbott Nutrition Abbott Nutrition Nutricia

Vivonex TEN AlitraQ Vital 1.5kcal Elemental 028 
Extra Liquid

Energy kJ/ml 4.2 4.2 6.2 3.6
Energy kcal/ml 1 1 1.5 0.86
Protein g/L (% Energy) 38 (15%) 52.7 (21%) 67.5 (18%) 25 (12%)
Fat g/L (% Energy) 2.8 (3%) 15(13%) 55 (32%) 35 (37%)
CHO g/L (% Energy) 210 (82%) 164 (66%) 184 (50%) 110 (51%)
Vitamin A µg 760 1200 1500 400
Vitamin D µg 10.1 6.8 10 4.8

Composition per  
1000 ml

May be suitable for 
children 7 years and 
over

Specialist Feeds
Nutricia Nestle Health 

Science
Nutricia Nestle Health 

Science
Cubitan Arginaid Powder 

(per serve)
PreOp Impact Advanced 

Recovery



311

Vitamin E mg 10 20 19 17
Vitamin K µg 40 53 70 50
Vitamin C mg 60 200 180 57
Thiamin B1 mg 1.5 2 2.1 1.2
Riboflavin B2 mg 1.7 2.3 3 1.2
Pyridoxine B6 mg 2 2.7 3 1.6
Vitamin B12 µg 6 8 5 4
Niacin mg 20 27 30 20
Folic acid µg 400 270 300 167
Pantothenic 
acid

mg 10 13 10 4

Biotin µg 300 400 55 36
Choline mg 200 400 680 183
Iron mg 9 15 20 8.4
Copper mg 1 1.3 2.4 0.8
Magnesium mg 200 270 300 163
Iodine µg 80 100 150 67
Zinc mg 11 20 18 8.4
Manganese mg 1 3.3 5 1.2
Calcium mg 500 730 1000 450
Phosphorus mg 500 730 1000 400
Sodium mmol 26 43.7 74 27
Potassium mmol 24 30.7 51 24
Chloride mg 850 1300 1500 666
kcal/g Nitrogen 175:1 120:1 136:1 215:1
Osmolality mOsm/kg 
H2O

630 575 630 *

Lactose or Gluten 
Present

No Low lactose

(< 0.25g lactose/
sachet)

Gluten free

No No

Nutritionally complete Yes Yes Yes Yes
Feed type Oral or enteral elemental feeds
Features

* Osmolality

725 for Orange & 
Pineapple

673 Grapefruit

695 Summer fruits

Very low fat

100% free amino 
acids

Glutamine 
enriched 4.9 
g/1000 ml

Arginine and 
Glutamine 
(17g/1000mls). 
Enriched for 
metabolically 
stressed patients 
with impaired GI 
function.

 

High MCT content 
(70%) 

Elemental diet 
consisting of 
free amino acids

Product presentation 80.4 g sachet

+ 250 ml H2O =

300 ml

76 g sachet + 250 
ml H2O =

300 ml

1000ml RTH 250 ml tetrapak

Composition per 1000 
ml

May be suitable for 
children 7 years and 
over

Elemental Feeds
Nestle Health 
Science

Abbott Nutrition Abbott Nutrition Nutricia

Vivonex TEN AlitraQ Vital 1.5kcal Elemental 028 
Extra Liquid
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Composition per 
1000 ml

May be suitable for 
children 7 years and 
over

Renal / Low Sodium Feeds
Abbott Nutrition Nestle Health 

Science
Nutricia Nutricia Nutricia

Nepro HP Novasource 
Renal

Nutrison

Low Sodium

Renilon 7.5 Kindergen 
(Infants & 
children)

Energy kJ/ml 7.6 8.4 4.2 8.4 4.2
Energy kcal/ml 1.8 2 1 2 1
Protein g/L (% 
Energy)

81 (18%) 91 (18%) 40 (16%) 73 (15%) 15 (6%)

Fat g/L (% Energy) 98 (48%) 100 (45%) 39 (35%) 100 (45%) 53 (47%)
CHO g/L (% Energy) 147 (34%) 185 (37%) 123 (49%) 200 (40%) 118 (47%)
Vitamin A µg 950 710 820 0 260
Vitamin D µg 12 10 7 0 11
Vitamin E mg 34 34 13 50 5.6
Vitamin K µg 90 97 53 110 51
Vitamin C mg 105 200 100 60 104
Thiamin B1 mg 4.2 1.9 1.5 3 0.7
Riboflavin 
B2

mg 5 3.7 1.6 3.8 0.9

Pyridoxine 
B6

mg 5 8.2 1.7 10 0.9

Vitamin B12 µg 8.5 8.2 2.1 4.7 1.8
Niacin mg 34 28 18 36 15
Folic acid µg 600 990 270 1000 164
Pantothenic 
acid

mg 16 11 5.3 11 4.2

Biotin µg 90 55 40 80 46
Choline mg 635 500 370 400 75
Iron mg 19 14 16 20 9.6
Copper mg 2.1 2.2 1.8 4 0.9
Magnesium mg 210 200 230 <10 110
Iodine µg 160 220 130 280 104
Zinc mg 19 18 12 20 8.4
Manganese mg 2.1 3.6 3.3 7.5 0.9
Calcium mg 1060 720 800 48 224
Phosphorus mg 720 700 720 60 186
Sodium mmol 30.6 40.8 11 29 20
Potassium mmol 27.1 21 38 6 6.2
Chloride mg 840 700 250 88 169
kcal/g Nitrogen 141:1 140:1 167:1 166:1 417:1
Osmolality mOsm/kg 
H2O

735 760 240 460 215

Lactose present No Low <0.71 g/ 
237mL serve

Low lactose 
(<0.025g/100ml)

Low lactose 
(0.06g/100ml)

Low lactose 
(0.8g/100g)

Feed type Enteral or oral formula Enteral Oral Enteral
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Features 

All nutritionally 
complete except 
Renilon 7.5

High protein, 
low electrolytes

Low Na, K+, 
phosphorus

Very low sodium Energy dense 
mod protein 
low

electrolyte

Low K+, 
phosphorus

Designed for Dialysed patient 
with acute or 
chronic renal 
failure

Fluid restricted 
patients + those 
with renal failure

Patients requiring 
a very low 
sodium diet

Dialysed 
patient with 
acute or 
chronic renal 
failure

Infants and 
children with 
chronic renal 
failure

Product presentation 220 ml bottle

Vanilla, 
Strawberry

500ml RTH

237 ml tetrapak 1000 ml RTH 125 ml bottle

Apricot, 
Caramel

Powder

400g tin

Composition per  
1000 ml

May be suitable for 
children 7 years and 
over

Respiratory Fat Modified
Abbott Nutrition Nutricia Nutricia
Pulmocare Monogen  

(From May 2016)
Nutrison Advanced 
Peptisorb

Energy kJ/ml 6.3 4.3 4.25
Energy kcal/ml 1.5 1 1
Protein g/L (% Energy) 62 (17%) 29 (12%) 40 (16%)
Fat g/L (% Energy) 93 (55%) 29 (26%) 17 (15%)
CHO g/L (% Energy) 105 (28%) 155 (62%) 176 (69%)
Vitamin A µg 3600 732 820
Vitamin D µg 11 27 7
Vitamin E mg 56 11 13
Vitamin K µg 84 40 53
Vitamin C mg 320 135 100
Thiamin B1 mg 3.2 1.07 1.5
Riboflavin B2 mg 3.6 0.8 1.6
Pyridoxine B6 mg 4.2 0.94 1.7
Vitamin B12 µg 13 1.48 2.1
Niacin mg 42 17 18
Folic acid µg 840 159 270
Pantothenic 
acid

mg 21 5 5.3

Biotin µg 633 32 40
Choline mg 633 228 370
Iron mg 19 15 16
Copper mg 2.1 0.8 1.8
Magnesium mg 422 99 230
Iodine µg 160 181 130
Zinc mg 24 10 12

Composition per 
1000 ml

May be suitable for 
children 7 years and 
over

Renal / Low Sodium Feeds
Abbott Nutrition Nestle Health 

Science
Nutricia Nutricia Nutricia

Nepro HP Novasource 
Renal

Nutrison

Low Sodium

Renilon 7.5 Kindergen 
(Infants & 
children)
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Manganese mg 5.5 0.8 3.3
Calcium mg 1050 804 800
Phosphorus mg 1050 483 720
Sodium mmol 57.2 21 43
Potassium mmol 50.1 25 38
Chloride mg 1690 709 1250
kcal/g Nitrogen 150:1 210:1 143:1
Osmolality mOsm/kg 
H2O

475 354 535

Lactose present No Yes Yes
Feed type High energy, high fat, low 

CHO liquid formula
Low LCT fat, High 
MCT fat

Semi elemental

Features

All nutritionally complete

For patients with respiratory 
disease

For lipid and 
lymphatic 
disorders. 
Contains

84% of fat as 
medium chain 
triglycerides

Enteral feed 85% 
short chain peptides 
and 15% free amino 
acids

47% MCT

Product presentation 237 ml can Powder 400 g tin 1000 ml RTH

Composition per 1000 ml Oral Clear Fluids with Protein
Nutricia Flavour Creations

May be suitable for children 7 years and over Fortijuce Recover  
(Wildberry flavour)

Energy kJ/ml 6.4 5.4
Energy kcal/ml 1.5 1.3
Protein g/L (% Energy) 40 (11%) 98 (30%)
Fat g/L (% Energy) 0 0 (0%)
CHO g/L (% Energy) 335 (89%) 219 (69%)
Vitamin A µg 1880 N/A
Vitamin D µg 13 N/A
Vitamin E mg 23 N/A
Vitamin K µg 100 N/A
Vitamin C mg 190 N/A
Thiamin B1 mg 2.9 N/A
Riboflavin B2 mg 3.2 N/A
Pyridoxine B6 mg 3.3 N/A
Vitamin B12 µg 3.9 N/A
Niacin mg 34 N/A
Folic acid µg 500 N/A
Pantothenic acid mg 10 N/A
Biotin µg 75 N/A
Choline mg 690 N/A
Iron mg 30 N/A
Copper mg 3.4 N/A

Composition per  
1000 ml

May be suitable for 
children 7 years and 
over

Respiratory Fat Modified
Abbott Nutrition Nutricia Nutricia
Pulmocare Monogen  

(From May 2016)
Nutrison Advanced 
Peptisorb
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Magnesium mg 20 N/A
Iodine µg 250 N/A
Zinc mg 23 N/A
Manganese mg 6.3 N/A
Calcium mg 300 N/A
Phosphorus mg 120 N/A
Sodium mmol 4.2 8.7
Potassium mmol 2.4 8.4
Chloride mg 1780 N/A
kcal/g Nitrogen 250:1 83
Osmolality mOsm/kg H2O 960 791
Lactose Present Low lactose (<0.025g/100ml) No
Feed type Oral clear juice type supplement
Features High energy, high protein, fat free oral supplement
Product presentation 200 ml bottle

Apple

Tropical

Forest Fruit

110 mL foil covered cup: 

Wildberry 

Watermelon

Peach Tea

Composition per 1000 ml

May be suitable for 
children 7 years and over

Carbohydrate and Fat Modified Feeds
Nutricia Nutricia Abbott 

Nutrition
Nestle Health 
Science

Diasip Nutrison Advanced 
Diason

Glucerna 
Select

Sustagen 
Diabetic

Energy kJ/ml 4.4 4.3 4.2 4.2
Energy kcal/ml 1 1 1 1
Protein g/L (% Energy) 49 (19%) 43 (17%) 50 (20%) 45 (18%)
Fat g/L (% Energy) 38 (33%) 42 (3736%) 54 (49%) 44 (39%)
CHO g/L (% Energy) 117 (45%) 113 (44%) 75 (31%) 98 (39%)
Vitamin A µg 820 820 575 1100
Vitamin D µg 12 7 9.3 14
Vitamin E mg 25 25 19 11
Vitamin K µg 53 53 100 81
Vitamin C mg 150 150 110 123
Thiamin B1 mg 4 1.5 1.5 1.3
Riboflavin B2 mg 2 1.6 1.8 1.3
Pyridoxine B6 mg 3 1.7 2.1 2.5
Vitamin B12 µg 6.5 5 3 4.8
Niacin mg 18 18 17 18
Folic acid µg 380 380 250 280
Pantothenic acid mg 8 5.3 7.5 6.6
Biotin µg 65 40 40 35
Choline mg 500 370 430 370
Iron mg 16 16 13 12

Composition per 1000 ml Oral Clear Fluids with Protein
Nutricia Flavour Creations

May be suitable for children 7 years and over Fortijuce Recover  
(Wildberry flavour)
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Copper mg 1.8 1.8 1.4 1.4
Magnesium mg 230 230 210 180
Iodine µg 130 130 110 120
Zinc mg 12 12 12 8
Manganese mg 3.3 3.3 3.5 1.9
Calcium mg 530 800 700 790
Phosphorus mg 470 720 650 550
Sodium mmol 24 44 41 42
Potassium mmol 26 39 33 24
Chloride mg 450 1250 1250 800
kcal/g Nitrogen 130:1 147:1 127:1 144:1
Osmolality mOsm/kg 
H2O

440 360 450 293

Nutritionally complete Yes Yes Yes Yes
Feed Type Oral Enteral Enteral or oral Enteral or oral
Features:

For patients with 
diabetes or abnormal 
glucose tolerance

Modified CHO,

high fat feed

20 g fibre (80% 
soluble + 20% 
insoluble) per 
1000ml

Modified fat and 
CHO 15 g fibre 
(80% soluble + 20% 
insoluble

fibre) per 1000 ml

Low CHO, 
high fat feed. 
Enriched with 
fibre (21.1g/

1000mls) 

Low CHO, high 
protein soluble 
and insoluble 
fibre

Lactose present Contains lactose Low lactose (<60 ppm 
0.006g/100ml)

Lactose free Low lactose 
<0.24 g/ 237ml

Glycaemic index 12 17 16 30
Product presentation 200 ml bottle 1000 ml RTH 250 ml can

1000 ml RTH

237 ml 
tetrapak

Composition per 1000 
ml

May be suitable for 
children 7 years and 
over

Oral Products – Powder 1 kcal per ml
Nutricia Abbott 

Nutrition
Heinz-Watties Nestle Health 

Science
Flavour Creations

Fortisip 
Powder

Ensure 
Powder

Complan 
Powder

Sustagen 
Hospital 
Formula

AdVital

Energy kJ/ml 4.2 4.2 4.2 4.1 4.8
Energy kcal/ml 1 1 1 1 1.2
Protein g/L (% Energy) 50 (20 %) 37 (15%) 48 (19%) 58 (25%) 112 (40%)
Fat g/L (% Energy) 33 (30%) 33 (30%) 36 (32%) 6 (6%) 10 (8%)
CHO g/L (% Energy) 123 (49%) 133 (55%) 118 (47%) 163 (69%) 148 (53%)
Vitamin A µg 970 1096 752 880 2368
Vitamin D µg 15 11 10 15 59
Vitamin E mg 12 19 10 21 44
Vitamin K µg 53 49 80 110 207
Vitamin C mg 100 130 40 80 237
Thiamin B1 mg 1.3 1.9 1.1 2.3 4.4
Riboflavin 
B2

mg 1.7 1.9 2.5 3.5 4.4

Composition per 1000 ml

May be suitable for 
children 7 years and over

Carbohydrate and Fat Modified Feeds
Nutricia Nutricia Abbott 

Nutrition
Nestle Health 
Science

Diasip Nutrison Advanced 
Diason

Glucerna 
Select

Sustagen 
Diabetic
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Pyridoxine 
B6

mg 1.7 2.3 1.6 3.3 5.9

Vitamin B12 µg 2.7 3.5 4.4 4 6.7
Niacin mg 9.7 19 10 21 37
Folic acid µg 260 300 200 420 503
Pantothenic 
acid

mg 5.3 9.8 3.2 3.3 15

Biotin µg 27 42 20 21 74
Choline mg 360 320 121 0 0
Iron mg 16 6 12 150 23
Copper mg 1.73 0.67 1.1 1.4 3.7
Magnesium mg 170 170 321 400 215
Iodine µg 130 150 152 250 326
Zinc mg 12 11 12 15 13
Manganese mg 3 3.3 3.3 3 2.2
Calcium mg 1190 1050 1544 1700 2146
Phosphorus mg 650 630 1120 1800 740
Sodium mmol 31 36.7 28 29 24
Potassium mmol 41 40.2 57 70 27
Chloride mg 900 1290 1989 1600 444
kcal/g Nitrogen 125:1 167:1 160:1 103:1 67
Osmolality mOsm/kg 
H2O

440 418 N/A Neutral 800

Vanilla 795

Chocolate 
819

404

Fibre Present Yes Yes Inulin/
FOS 
10g/1000ml

No Double 
Choc has 
1g/30g 
powder)

Yes No

Lactose Present Low 
lactose 
(0.2g/

100ml)

No Yes Yes Yes

Nutritionally complete Yes Yes No Partly -

Not a sole 
source of 
nutrition due 
to being low 
fat

Yes

Feed type

*protein source 100% 
casein containing 
TGF-β2 (anti-
inflammatory cytokine)

Oral supplement

Composition per 1000 
ml

May be suitable for 
children 7 years and 
over

Oral Products – Powder 1 kcal per ml
Nutricia Abbott 

Nutrition
Heinz-Watties Nestle Health 

Science
Flavour Creations

Fortisip 
Powder

Ensure 
Powder

Complan 
Powder

Sustagen 
Hospital 
Formula

AdVital
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Product presentation / 
Mixing Instructions

 
 

350 g can 
Vanilla

Mix 45.6 
g powder 
(8 scoops) 
+ 170 ml 
H2O = 
200ml

850 g can 
Vanilla, 
chocolate

Mix 52.9 g 
powder (6 
scoops) + 
195 ml H2O 
= 230ml

500 g powder 
Mix 55g 
powder + 
220mls of 
H2O

840g powder 
Vanilla, 
Chocolate 
and Neutral. 

Mix 60g (3 
scoops) + 
200mls H2O 
= 240mls

920g can

Mix 40g powder 

(1 scoop) + 
100mL water = 
135mL

Composition per 1000 ml

May be suitable for children 
7 years and over

Oral Products – Textured Modified Liquid 1 kcal per ml
Flavour Creations Flavour Creations
Formulated Meal Replacement 
Apple Berry

Pro Lemon Lime

Energy kJ/ml 4.9 3.7
Energy kcal/ml 1.2 0.9
Protein g/L (% Energy) 68 (24%) 86 (40%)
Fat g/L (% Energy) 0 (0%) 0 (0%)
CHO g/L (% Energy) 225 (78%) 111 (51%)
Vitamin A 1083 N/A 0
Vitamin D 14 N/A 0
Vitamin E 28 N/A 0
Vitamin K 86 N/A 0
Vitamin C 86 N/A 0
Thiamin B1 2.8 N/A 0
Riboflavin B2 2.8 N/A 0
Pyridoxine B6 mg 4.6 N/A
Vitamin B12 µg 5.7 N/A
Niacin mg 28 N/A
Folic acid µg 570 N/A
Pantothenic acid mg 4.6 N/A
Biotin µg 28 N/A
Choline mg 0 N/A
Iron mg 24 N/A
Copper mg 2.8 N/A
Magnesium mg 604 N/A
Iodine µg 234 N/A
Zinc mg 27 N/A
Manganese mg 2.8 N/A
Calcium mg 1180 N/A
Phosphorus mg 1453 N/A
Sodium mmol 10 82
Potassium mmol 9 43
Chloride mg N/A N/A
kcal/g Nitrogen N/A 107
Osmolality mOsm/kg H2O N/A
Lactose present No No

Composition per 1000 
ml

May be suitable for 
children 7 years and 
over

Oral Products – Powder 1 kcal per ml
Nutricia Abbott 

Nutrition
Heinz-Watties Nestle Health 

Science
Flavour Creations

Fortisip 
Powder

Ensure 
Powder

Complan 
Powder

Sustagen 
Hospital 
Formula

AdVital
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Nutritionally complete No No
Features: High protein fortified supplement. 

Free of fat, dairy, gluten and all 
major allergens.

Available in three viscosity levels: 
150, 400 & 900

High protein oral supplement. Free 
of fat, dairy, gluten and all major 
allergens.

High fibre (7.2g/serve).

Available in three viscosity levels: 
150, 400 & 900

Product presentation 175mL  (190g) 175mL (190g)

Composition per 
1000 ml

May be suitable for 
children 7 years and 
over

Oral Products – Liquid 1.5-2kcal per ml
Abbott 
Nutrition

Abbott 
Nutrition

Abbott 
Nutrition

Nutricia Nutricia Nutricia Flavour 
Creations

Flavour 
Creations

Ensure 
Plus Tetra

Ensure 
Plus Can

Ensure 
TwoCal 
HN Bottle

Fortisip 
Bottle

Fortisip 
Multifibre

Forticreme 
Complete

Formulated 
Meal 
Replacement 
(Chocolate)

Pro 
Caramel

Energy kJ/ml 6.3 6.3 8.4 6.3 6.5 6.8 6.9 5.9

Energy kcal/ml 1.5 1.5 2 1.5 1.54 1.6 1.7 1.42
Protein g/L(% 
Energy)

62.5 
(17%)

55 (15%) 84 (17%) 60 (16%) 60 (16%) 95 (24%) 86 (21%) 86 (22%)

Fat g/L (% energy) 49 (30%) 48 (29%) 89 (40%) 58 (35%) 58 (35%) 50 (28%) 43 (23%) 38 (21%)

CHO g/L (% Energy) 202 (53%) 211 (56%) 210 
(43%)

184 (49%) 184 (49%) 192 (48%) 203 (57%) 212 
(55%)

Vitamin A µg 1170 1580 1580 1230 1230 2050 1083 N/A

Vitamin D µg 20 10.5 17 11 11 17 14 N/A

Vitamin E mg 21 21 34 19 19 27 28 N/A

Vitamin K µg 120 84 85 80 80 130 86 N/A

Vitamin C mg 120 130 200 150 150 160 86 N/A

Thiamin B1 mg 2 1.6 3 2.3 2.3 3.7 2.8 N/A

Riboflavin 
B2

mg 2.7 1.8 2.9 2.4 2.4 4 2.8 N/A

Pyridoxine 
B6

mg 2.7 2.1 3.4 2.6 2.6 4.2 4.6 N/A

Vitamin B12 µg 5.5 6.3 6.4 3.2 3.2 5.1 5.7 N/A

Niacin mg 26 21 34 27 27 28 28 N/A

Folic acid µg 400 420 480 400 400 640 570 N/A

Pantothenic 
acid

mg 11 11 16 8 8 13 4.6 N/A

Biotin µg 60 320 80 60 60 64 28 N/A

Choline mg 550 422 630 550 550 880 0 N/A

Iron mg 21 19 21 24 24 26 27 N/A

Copper mg 1.8 2.1 2.4 2.7 2.7 4.3 2.8 N/A

Magnesium mg 300 422 400 230 240 200 718 N/A

Iodine µg 220 160 160 200 200 340 239 N/A

Zinc mg 18 16 24 18 18 16 27 N/A

Manganese mg 5 5.5 5.5 5 5 6.4 2.8 N/A

Calcium mg 1200 840 1500 910 910 1300 1243 N/A

Phosphorus mg 1000 840 1200 780 770 1130 1750 N/A

Sodium mmol 40 44 35 39 39 27 91 39.6

Composition per 1000 ml

May be suitable for children 
7 years and over

Oral Products – Textured Modified Liquid 1 kcal per ml
Flavour Creations Flavour Creations
Formulated Meal Replacement 
Apple Berry

Pro Lemon Lime
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Potassium mmol 41 48 45 41 41 47

(57 Choc)

45 1.5

Chloride mg 1100 1900 1150 870 860 640 N/A N/A

kcal/g Nitrogen 150:1 171:1 152:1 167:1 154:1 107:1 116 116

Osmolality mOsm/
kg H2O

660 680 750 590

(580 
chocolate)

600

(620 
chocolate)

820 N/A N/A

Lactose present No No No Low lactose 
(<0.025g/

100ml)

Low 
lactose 
(<0.025g/

100ml)

Low lactose 
(0.1g/100g)

Yes Yes

Product 
presentation

200 ml 
tetrapak

Vanilla 
Chocolate 
Fruits of 
forest,

Banana

237 ml 
can

Vanilla 
Chocolate

200ml 
Bottle

Vanilla

Fibre: 
10g FOS/

1000ml

200 ml 
bottle

Vanilla 
Chocolate

Strawberry 
Banana

200 ml 
bottle

Vanilla 
Chocolate

Strawberry

125 g Tub

Vanilla

Chocolate

175mL 
(190g) cup. 
Iced Coffee 
flavour also 
available. 
Three 
viscosity 
levels: 150, 
400 & 900.

175mL 
(190g) 
cup. 
Available 
in three 
viscosity 
levels: 
150, 400 
& 900.

Composition per 
1000 ml

May be suitable for 
children 7 years and 
over

Oral Feeds – Powder 1.5+kcal per ml
Heinz- 
Watties

Nestle 
Health 
Science

Nutricia Nutricia Abbott 
Nutrition

Flavour 
Creations

Complan Sustagen

Hospital 
Formula

Fortisip 
Powder

Fortisip 
Powder 
2kcal/ml

Ensure 
Powder

AdVital 
Powder

Made up with standard 
milk

Made up with water Made up with water

Energy kJ/ml 6.7 6.1 6.3 8.4 6.3 6.2
Energy kcal/ml 1.6 1.5 1.5 2 1.5 1.5
Protein g/L(% 
Energy)

78 (19%) 84 (23%) 75 (20%) 100 (20%) 55.5 
(15%)

143 (40%)

Fat g/L (% energy) 72 (41%) 36 (22%) 50 (30%) 67 (30%) 49.5 
(29%)

13 (8%)

CHO g/L (% Energy) 158 (40%) 208 (55%) 183 (49%) 244 (49%) 199.5 
(56%)

190 (53%)

Vitamin A µg 1006 1293 1447 1929 1644 3040
Vitamin D µg 10.3 18.7 22.6 30 17 76
Vitamin E mg 11 19.92 17.8 24 29 57
Vitamin K µg 80+ 110 78.7 105 73.5 266
Vitamin C mg 66 79.2 150.5 201 195 304
Thiamin B1 mg 2 2.2 1.6 2 2.9 5.7
Riboflavin 
B2

mg 4.7 5.28 2.5 3 2.9 5.7

Pyridoxine 
B6

mg 1.9 3.3 2.5 3 3 7.6

Vitamin B12 µg 7.6 4 3 4 5 8.6
Niacin mg 11 31.7 14.4 19 29 48

Composition per 
1000 ml

May be suitable for 
children 7 years and 
over

Oral Products – Liquid 1.5-2kcal per ml
Abbott 
Nutrition

Abbott 
Nutrition

Abbott 
Nutrition

Nutricia Nutricia Nutricia Flavour 
Creations

Flavour 
Creations

Ensure 
Plus Tetra

Ensure 
Plus Can

Ensure 
TwoCal 
HN Bottle

Fortisip 
Bottle

Fortisip 
Multifibre

Forticreme 
Complete

Formulated 
Meal 
Replacement 
(Chocolate)

Pro 
Caramel
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Folic acid µg 248 107.1 386.5 515 450 646
Pantothenic 
acid

mg 9.5 3.3 7.9 11 15 19

Biotin µg 20+ 21 41 55 63 95
Choline mg 121+ 0 530 707 480 0
Iron mg 12.3 14.5 24 32 9 29
Copper mg 1.1 1.4 2.6 3 1.05 4.8
Magnesium mg 400 466.4 253 337 255 276
Iodine µg 152+ 426.24 191.5 255 225 418
Zinc mg 14.7 17.36 17.8 24 17 16
Manganese mg 48.7 3 4.4 6 4.95 2.8
Calcium mg 2576 2415.5 1775 2367 1580 2755
Phosphorus mg 1870 2413.4 964 1285 950 950
Sodium mmol 42.8 41 47 63 54 31
Potassium mmol 91.9 103.8 61 81 59 34
Chloride mg 1989+ 1600 1347 1796 1940 570
kcal/g Nitrogen 139:1 115:1 125:1 N/A N/A 64
Osmolality mOsm/kg 
H2O

N/A N/A 590 N/A N/A 577

Lactose present Yes Yes <0.3g/100ml <0.4/100ml Yes Yes
Product presentation 500 g 

powder
840 g 
powder

350 g tin 350 g tin 850g tin 920g tin

Mixing Instructions Mix 55g 
+ 200ml 
full cream 
milk

3 scoops 
(60g) + 
200mL full 
cream milk

68.4 g 
powder

(12 scoops) + 
150 ml H2O=

200 ml

16 scoops 
(91.2g) + 
140mls H2O 
= 200ml

80.25g 
powder

(9 
scoops) 
+ 200mls 
H2O = 
230mls

40g powder 

(1 scoop) + 
70ml water 
= 105ml 

Composition per 
1000 ml

May be suitable for 
children 7 years and 
over

Oral Feeds – Powder 1.5+kcal per ml
Heinz- 
Watties

Nestle 
Health 
Science

Nutricia Nutricia Abbott 
Nutrition

Flavour 
Creations

Complan Sustagen

Hospital 
Formula

Fortisip 
Powder

Fortisip 
Powder 
2kcal/ml

Ensure 
Powder

AdVital 
Powder

Made up with standard 
milk

Made up with water Made up with water
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Abbott Allergen Information

NB: Not all of these products may be available in New Zealand. Please contact your local Abbott 
Representative for information. 
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15

GEN-137-0414-2ANZ

"Complete in Volumes"
NUTRITIONaL DRINKS*

*  "Complete in volume" calculations are based on current product formulations as 
listed in this Product Compendium, excluding potassium.

** Nutrient Reference Values for Australia and New Zealand. National Health and 
Medical Research Council 2005.

Visit www.abbottnutrition.com.au  
for our online Nutrient Calculator

Product
(pack size)

Male 
19-30      
yrs**

Male 
31-50 
  yrs**

Male 
51-70 
  yrs**

Male 
>70 

  yrs**

Female 
19-30 
  yrs**

Female 
31-50 
  yrs**

Female 
51-70 
  yrs**

Female 
>70 

  yrs**

Ensure 
TwoCal HN  
(200mL 
Bottle)

1150mL 1150mL 1150mL 1150mL 1150mL 1150mL 1150mL 1150mL

Ensure 
Plus  
(200mL 
Tetrapak)

1333mL 1400mL 1400mL 1400mL 1033mL 1067mL 1083mL 1083mL

Ensure 
Plus  
(237mL Can)

1303mL 1303mL 1303mL 1548mL 1190mL 1190mL 1548mL 1548mL

Ensure 
Plus juce  
(220mL 
Bottle)

Not nutritionally complete

Ensure 
Pudding 
(113g cup)

1250g 1250g 1250g 1705g 1227g 1227g 1477g 1705g

Ensure 
(250mL Can)

1310mL 1310mL 1310mL 1429mL 1095mL 1095mL 1095mL 1429mL

Ensure 
Powder 
(850g Can)

2429mL 2471mL 2471mL 2471mL 3000mL 3000mL 1882mL 1882mL

Male Female

Nutrient Calculator by Abbott Nutrition
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23

GEN-137-0414-2ANZ

"Complete in Volumes"
SPECIaLISED NUTRITIONaL DRINKS*

Product 
(pack size)

Male 
19-30     
yrs**

Male 
31-50     
yrs**

Male 
51-70     
yrs**

Male 
>70     
yrs**

Female 
19-30     
yrs**

Female 
31-50    
yrs**

Female 
51-70     
yrs**

Female 
>70    
yrs**

Glucerna 
Triple Care 
(850g Can)

2429mL 2429mL 2429mL 2429mL 3158mL 3158mL 1831mL 1831mL

Glucerna 
SR  
(230mL 
Tetrapak)

2222mL 2333mL 2333mL 2333mL 1722mL 1778mL 2031mL 2031mL

Nepro HP 
(220mL 
Bottle)

2619mL 2619mL 2619mL 2619mL 2381mL 2381mL 2381mL 2381mL

Pulmocare  
(237mL Can)

1000mL 1000mL 1000mL 1364mL 952mL 952mL 1238mL 1364mL

Male Female

Visit www.abbottnutrition.com.au  
for our online Nutrient Calculator

Nutrient Calculator by Abbott Nutrition

*  "Complete in volume" calculations are based on current product formulations as 
listed in this Product Compendium, excluding potassium.

** Nutrient Reference Values for Australia and New Zealand. National Health and 
Medical Research Council 2005.
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37

GEN-137-0414-2ANZ

"Complete in Volumes"
TUbE FEEDS*

*  "Complete in volume" calculations are based on current product formulations as 
listed in this Product Compendium, excluding potassium.

** Nutrient Reference Values for Australia and New Zealand. National Health and 
Medical Research Council 2005.

+ "Complete in volume" calculation excludes Fluoride.

Product
(pack size)

Male  
19-30     
yrs**

Male  
31-50     
yrs**

Male  
51-70     
yrs**

Male  
>70     
yrs**

Female  
19-30     
yrs**

Female  
31-50    
yrs**

Female  
51-70     
yrs**

Female 
>70    
yrs**

Jevity
(237mL Can)

1447mL 1447mL 1447mL 1923mL 1316mL 1316mL 1429mL 1923mL

Jevity
(500mL, 
1000mL RTH)

1818mL+ 1909mL+ 1909mL+ 2000mL+ 1481mL+ 1481mL+ 1481mL+ 2000mL+

Jevity Plus
(1000mL RTH)

1667mL 1750mL 1750mL 1750mL 1333mL 1333mL 1625mL 1625mL

Jevity HiCal
(250mL Can, 
500mL,  
1000mL RTH)

1290mL 1355mL 1355mL 1500mL 1000mL 1032mL 1300mL 1500mL

Promote 
with Fibre
(237mL Can, 
1000mL RTH)

1100mL 1100mL 1100mL 1500mL 1000mL 1000mL 1083mL 1500mL

Osmolite
(250mL Can, 
500mL,  
1000mL RTH)

2000mL 2100mL 2100mL 2100mL 1739mL 1739mL 1912mL 2055mL

Ensure  
Plus HN
(250mL Can)

1333mL 1400mL 1400mL 1413mL 1087mL 1087mL 1413mL 1413mL

Ensure  
Plus HN
(1000mL RTH) 

1290mL 1355mL 1355mL 1500mL 1000mL 1032mL 1300mL 1500mL

TwoCal HN
(1000mL RTH) 

1038mL 1038mL 1038mL 1389mL 952mL 952mL 1238mL 1389mL

Male Female

Visit www.abbottnutrition.com.au  
for our online Nutrient Calculator

Nutrient Calculator by Abbott Nutrition
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43

GEN-137-0414-2ANZ

"Complete in Volumes"
SEMI-ELEMENTaL FEEDS*

*  "Complete in volume" calculations are based on current product formulations as 
listed in this Product Compendium, excluding potassium.

** Nutrient Reference Values for Australia and New Zealand. National Health and 
Medical Research Council 2005.

Product
(pack size)

Male  
19-30     
yrs**

Male  
31-50     
yrs**

Male  
51-70     
yrs**

Male  
>70     
yrs**

Female  
19-30     
yrs**

Female 
31-50    
yrs**

Female 
51-70     
yrs**

Female 
>70    
yrs**

alitraQ
(76g sachet 
when 
reconstituted)

1667mL 1667mL 1667mL 2206mL 1515mL 1515mL 1781mL 2206mL

Vital HN
(79g sachet 
when 
reconstituted)

1667mL 1667mL 1667mL 2206mL 1614mL 1614mL 1940mL 2206mL

Male Female

Visit www.abbottnutrition.com.au  
for our online Nutrient Calculator

Nutrient Calculator by Abbott Nutrition
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51

GEN-137-0414-2ANZ

"Complete in Volumes"
SPECIaLISED FEEDS*

Product
(pack size)

Male  
19-30     
yrs**

Male  
31-50     
yrs**

Male  
51-70     
yrs**

Male  
>70     
yrs**

Female  
19-30     
yrs**

Female 
31-50    
yrs**

Female 
51-70     
yrs**

Female 
>70    
yrs**

Glucerna 
Select
(250mL can & 
1000mL RTH)

1905mL 2000mL 2000mL 2000mL 1600mL 1600mL 1857mL 1857mL

Nepro HP
(500mL RTH)

2619mL 2619mL 2619mL 2619mL 2381mL 2381mL 2381mL 2381mL

Nepro
(1000mL RTH)

2619mL 2619mL 2619mL+ 2619mL+ 2381mL 2381mL 2381mL+ 2381mL+

Pulmocare
(1000mL RTH)

1038mL 1038mL 1038mL 1364mL 947mL 947mL 1226mL 1364mL

*  "Complete in volume" calculations are based on current product formulations as 
listed in this Product Compendium, excluding potassium.

** Nutrient Reference Values for Australia and New Zealand. National Health and 
Medical Research Council 2005.

+ "Complete in volume" calculation excludes Vitamin D.

Male Female

Visit www.abbottnutrition.com.au  
for our online Nutrient Calculator

Nutrient Calculator by Abbott Nutrition
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59

GEN-137-0414-2ANZ

"Complete in Volumes"
PaEDIaTRIC FEEDS*

* "Complete in volume" calculations are based on current product formulations 
as listed in this Product Compendium, excluding potassium.

** Nutrient Reference Values for Australia and New Zealand. National Health and 
Medical Research Council 2005.

*** PediaSure® is suitable for children aged 1-10 years old.

+  "Complete in volume" calculation excludes Fluoride.

Product
(pack size)

Children 1-3 
years**

Children 4-8 
years**

boys 
9-13 years**

Girls 
9-13 years**

PediaSure 
Powder
(850g can)

1087mL 1304mL 2174mL 2174mL

PediaSure
(200mL bottle)

2000mL 2500mL 3000mL+ 2500mL+

PediaSure 
Fibre
(220mL bottle)

2000mL 2500mL 3000mL+ 2500mL+

PediaSure 
Plus
(500mL RTH)

1333mL 1667mL 2000mL+ 1667mL+

Boys Girls

Visit www.abbottnutrition.com.au  
for our online Nutrient Calculator

Nutrient Calculator by Abbott Nutrition
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Nutricia Allergen and Cultural Information

Allergen and Cultural Information Chart - Medical Nutrition Range 

 

For more information, contact the Nutricia Clinical Care Line on 0800 688 742 (Option 2) 
Nutricia Ltd, 37 Banks Road, Mt Wellington, Auckland 1060, New Zealand    
 
 
 
NZMN238JUN14 

 

 

 

 

 

 

 

 

 

Contains
wheat

Suitable for 
Coeliac 

disease*

Contains 
egg

Contains 
fish oil†

Contains 
nuts

Contains 
soy

Contains 
milk

Low in 
lactose# 

(<2g/100g)

Suitable for 
Kosher^

Suitable for 
Halal∆

Cubitan Vanilla          
Diasip Strawberry          
Diasip Vanilla          
Forticreme Chocolate          
Forticreme Vanilla          
Fortijuce Apple          
Fortijuce Orange          
Fortijuce Strawberry          
Fortimel Regular Vanilla          
Fortisip Banana          
Fortisip Caramel          
Fortisip Chocolate          
Fortisip Strawberry          
Fortisip Tropical          
Fortisip Vanilla          
Fortisip Multi Fibre Chocolate          
Fortisip Multi Fibre Strawberry          
Fortisip Multi Fibre Vanilla          
Fortisip Powder          
Renilon 7.5 Apricot          
Renilon 7.5 Caramel          
Scandishake Chocolate          

Adult Oral Nutritional  Supplements

The following chart contains some allergen and cultural information about our medical nutrition product range. Please read the below information and refer to this key where applicable when using this chart:  
* Gluten level below 20mg/kg of product which is deemed safe and suitable for individuals with Coeliac disease. Please contact our Nutricia Clinical Care Line 0800 688 742 (option 2) for a copy of our Nutricia Advanced 

Medical Nutrition Gluten content position statement  

† For more information about fish oil in our adult and paediatric tube feed range, please contact our Nutricia Clinical Care Line for a copy of our Fish Oil in Nutricia Enteral Tube Feeds position statement  

# Low in lactose is defined as the product containing < 2g of lactose/100g of product in accordance with Food Standards of Australia & New Zealand Code Standard 2.9.5 (Foods for Special Medical Purposes)  

^ These products do not have ingredients that are forbidden in the Kosher diet. However, the manufacturing process is not observed by the relevant religious bodies, so do not have certified Kosher status  

Δ These products do not have ingredients that are forbidden in the Halal diet. However, the manufacturing process is not observed by the relevant religious bodies, so do not have certified Halal status  
 

Information up to date as of April 2015. New products may be added or details changed at any time. Please contact the Nutricia Clinical Care Line (0800 688 742) for up to date details. 
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Allergen and Cultural Information Chart - Medical Nutrition Range 

 

For more information, contact the Nutricia Clinical Care Line on 0800 688 742 (Option 2) 
Nutricia Ltd, 37 Banks Road, Mt Wellington, Auckland 1060, New Zealand    
 
 
 
NZMN238JUN14 

 

 

 

Contains
wheat

Suitable for 
Coeliac 

disease*

Contains 
egg

Contains 
fish oil†

Contains 
nuts

Contains 
soy

Contains 
milk

Low in 
lactose# 

(<2g/100g)

Suitable for 
Kosher^

Suitable for 
Halal∆

Adult Modular supplements
Calogen Neutral          
Calogen Strawberry          
Nutilis Powder          
PolyCal          
preOp          
Protifar          
Stimulance          

Adult Tube Feeds
Nutrison          
Nutrison Advanced Diason          
Nutrison Advanced Peptisorb          
Nutrison Concentrated          
Nutrison Energy          
Nutrison Energy Multi Fibre          
Nutrison Low Sodium          
Nutrison Multi Fibre          
Nutrison Protein Plus          
Nutrison Protein Plus Multi Fibre          

Fortini Strawberry          
Fortini Vanilla          
Fortini Multi Fibre Chocolate          Halal certified
Fortini Multi Fibre Strawberry          
Fortini Multi Fibre Vanilla          Halal certified
Paediatric Tube Feeds
Infatrini          
Nutrini          
Nutrini Energy          
Nutrini Energy Multi Fibre          
Nutrini Low Energy Multi Fibre          

Paediatric Oral Nutritional Supplements

Please refer to the key located overleaf when using this chart 
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Composition per 1000 ml

May be suitable for 
children 7 years and over

Meal-type Oral Feeds > 1.5 kcal per ml
Flavour Creations
Formulated Meal Replacement (FMR) 
Smooth Fruits (Banana & Mango)

FMR Smooth Beef & Red Wine 
Casserole

Energy kJ/ml 8.5 8.6
Energy kcal/ml 2 2.1
Protein g/L (% Energy) 120 (24%) 131 (26%)
Fat g/L (% Energy) 1 (0.4%) 61 (26%)
CHO g/L (% Energy) 381 (76%) 174 (34%)
Vitamin A μg 1900 1900
Vitamin D μg 25 27
Vitamin E mg 50 50
Vitamin K μg 150 160
Vitamin C mg 200 160
Thiamin B1 mg 5 5
Riboflavin B2 mg 5 5
Pyridoxine B6 mg 8 8
Vitamin B12 µg 10 10
Niacin mg 49 50
Folic acid µg 990 1000
Pantothenic 
acid

mg 8 8

Biotin µg 50 50
Choline mg 0 0
Iron mg 40 45
Copper mg 5 5
Magnesium mg 1010 1110
Iodine µg 390 430
Zinc mg 48 48
Manganese mg 5 5
Calcium mg 2000 2180
Phosphorus mg 2500 2680
Sodium mmol 10 153
Potassium mmol 35 13
Chloride mg N/A 0
kcal/g Nitrogen 107 99
Osmolality mOsm/kg H2O N/A N/A
Lactose present No No
Nutritionally complete No No
Features Smooth puree Smooth puree
Product presentation 120g cup (100mL). Free of major 

allergens. Heat stable. Also available in 
Plum & Apple and Pineapple & Coconut.

120g cup (100mL). Free of major 
allergens. Heat stable.

See also DNZ Handbook Ready Reckoner section: The Pure Food Company
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Composition of Modular Supplements
Per 1g or 1ml Unit Energy CHO Protein Fat Na K Ca P Form Pack size

Kcal g g g mmol mmol mg mg
Carbohydrate - Glucose Polymer Powders
Maltodextrin Unitech 

Industries
1g 3.8 0.95 0 0 ND ND ND ND Powder 25kg Bulk 

supply
Polycal Nutricia 1g 3.8 0.96 0 0 0.02 0.02 0 0 Powder 400g tin
Protein
Protifar Nutricia 1g 3.8 <0.015 0.89 0.02 0.04 0.03 <0.0015 0.89 Powder 225g tin
Beneprotein Nestle Health 

Science
1g 3.6 0 0.9 0 0.09 0.01 2.9 0 Powder 227g can

Skim milk powder Instant - 
supermarket

1g 3.5 0.49 0.4 0.01 0.2 0.7 12.2 9.5 Powder Varies

Fat
Calogen Neutral 
(LCT)

Nutricia 1ml 4.5 0.001 0 0.5 0.03 0 0 0 Emulsion 250/500ml

Calogen 
Strawberry (LCT)

Nutricia 1ml 4.6 0.004 0 0.5 0.03 0 0 0 Emulsion 250ml

Liquigen (MCT) Nutricia 1ml 4.5 0 0 0.5 0.012 0 0 0 Emulsion 250ml
MCT Oil (MCT) Nutricia 1ml 8.5 0 0 0.95 0 0 0 0 Oil 500ml
Carbohydrate and Fat
Duoccal 
Supersoluble 
Powder

 Nutricia 1g 5 0.73 0 0.22 0.009 0.001 0 0 Powder 400g tin

Fibre Products
Stimulance Nutricia 1 2.2 0.131 0.034 0.003 0.6mg 4.1mg 3 0.8 Powder 400g tin 
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Paediatric Feeds
Composition per 
1000 ml

Pharmac funded 
for 1 to 10 years All 
nutritionally complete

Nutricia

Nutrini Low Energy 
Multi Fibre

Paediatric Enteral Feeds
Nutricia Abbott 

Nutrition
Nutricia Nestle 

Health 
Science

Nutricia Nutricia Nutricia Abbott 
Nutrition

Nutrini 
Low 
Energy 
Multi Fibre

PediaSure 
RTH

Nutrini

1.0

Vivonex 
Pediatric

Nutrini 
Energy

Nutrini 
Energy 
Multi 
Fibre

Neocate 
Advance 
Vanilla

21.8% 
dilution

EleCare 
Vanilla

Energy kJ/ml 3.2 4.2 4.2 3.3 6.3 6.3 4.2 4.2

Energy kcal/ml 0.76 1 1 0.8 1.5 1.5 1 1
Protein g/L  
(% Energy)

20 (11%) 28 (11%) 25 (10%) 24 (12%) 35 
(14%)

41 
(10.7%)

35 (14%) 33 (9%)

Fat g/L 

(% Energy)

33 (39%) 50 (44%) 44 (40%) 24 (25%) 67 
(40%)

67 
(39.6%)

46 (41%) 51 (35%)

CHO g/L (% Energy) 93 (48%) 112 (45%) 125 (50%) 126 
(63%)

185 
(49%)

185 
(48.7%)

112 (45%) 116 
(57%)

Vitamin A µg 410 450 410 750 610 610 601 110

Vitamin D µg 10 10 10 16 15 15 20 16

Vitamin E mg 13 15 13 20 19 19 14 20

Vitamin K µg 40 40 40 60 60 60 42 120

Vitamin C mg 100 50 100 100 150 150 97 638

Thiamin B1 mg 1.5 1.5 1.5 1.5 2.3 2.3 1 4.1

Riboflavin B2 mg 1.6 2 1.6 2 2.4 2.4 2 1.7

Pyridoxine 
B6

mg 1.2 1 1.2 2 1.8 1.8 1 1

Vitamin B12 µg 2.7 2 2.5 3.2 2.7 2.7 3.9 13

Niacin mg 11 12 11 9.6 17 17 20 37

Folic acid µg 150 150 150 200 230 230 312 150

Pantothenic 
acid

mg 3.3 3 3.3 5 5 5 4.1 3.6

Biotin µg 40 50 40 100 60 60 30 150

Choline mg 200 150 200 252 300 300 312 100

Iron mg 10 10 10 10 15 15 16 20

Copper mg 0.9 1 0.81 1 1.22 1.2 1.16 1.2

Magnesium mg 110 160 110 200 170 170 167 110

Iodine µg 100 100 100 120 150 150 186 110

Zinc mg 10 10 10 7 15 15 10 11

Manganese mg 1.5 1 1.5 2 2.3 2.3 1.35 1

Calcium mg 600 560 600 1120 900 900 1180 1190

Phosphorus mg 500 530 500 840 750 750 800 910

Sodium mmol 26 26 26 17 39 39 22 22

Potassium mmol 34 28 28 31 42 42 36 41

Chloride mg 700 1000 950 1000 1430 1430 760 700

Osmolality mOsm/kg 210 320 235 360 390 405 650 560
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Lactose or gluten 
present

(Low Lactose

<0.025g/100ml) (Low 
gluten <20ppm)

Low 
lactose 
Low gluten

No Low 
lactose

Low 
gluten

No Low 
lactose

Low 
gluten

Low 
lactose

Low 
gluten

No No

Fibre

*6 fibre mix, 50:50 
soluble: insoluble

7 g* (2% 
Energy)

No No No No 8 g* (1%) 4.1g

(Prebiotic 
fibres) 

No

Product presentation 500 ml 
RTH

500 ml 
RTH

500 ml 
RTH

48.5 g 
sachet 
added to 
220 ml 
H2O

Makes

250 ml

500 ml 
RTH

500 ml 
RTH

400 g can 

(4 scoops 
to 120mls)

400 g 
can

(4 
scoops 
to 
150mls 
water)

Composition per 
1000 ml
Pharmac funded for 
1 to 10 years

Paediatric Oral Supplements > 12 months
Abbott 
Nutrition

Abbott 
Nutrition

Nutricia Nutricia Nutricia Abbott 
Nutrition

PediaSure 
Powder

PediaSure 
Bottles

Fortini Fortini 
Multi Fibre

Neocate 
Advance 
Vanilla

21.8% 
dilution

EleCare 
Vanilla

Energy kJ/ml 4.2 4.2 6.3 6.3 4.2 4.2
Energy kcal/ml 1 1 1.5 1.5 1 1
Protein g/L (% 
Energy)

30 (12%) 28 (11%) 34 (9%) 33 (9%) 35 (14%) 33 (9%)

Fat g/L (% Energy) 49.8 (44%) 50 (44%) 68 (41%) 68 (40%) 46 (41%) 51 (35%)
CHO g/L (% Energy) 110 (44%) 112 (45%) 188 (50%) 188(49%) 112 (45%) 116 (57%)
Vitamin A µg 774 450 610 610 601 110
Vitamin D µg 13 10 15 15 20 16
Vitamin E mg 15 15 19 19 14 20
Vitamin K µg 38 40 60 60 42 12
Vitamin C mg 100 50 150 150 97 63.8
Thiamin B1 mg 2.7 1.5 2.3 2.3 1 4.1
Riboflavin 
B2

mg 2.1 2 2.4 2.4 2 1.7

Pyridoxine 
B6

mg 2.6 1 1.8 1.8 1 1

Vitamin B12 µg 6 2 2.6 2.6 3.9 1.3
Niacin mg 20 12 17 17 20 37
Folic acid µg 370 150 230 230 312 150
Pantothenic 
acid

mg 10 3 5 5 4.1 3.6

Biotin µg 320 50 60 60 30 150
Choline mg 300 150 300 300 312 100
Iron mg 14 10 15 15 16 20
Copper mg 1 1 1.35 1.35 1.16 1.2

Composition per 
1000 ml

Pharmac funded 
for 1 to 10 years All 
nutritionally complete

Nutricia

Nutrini Low Energy 
Multi Fibre

Paediatric Enteral Feeds
Nutricia Abbott 

Nutrition
Nutricia Nestle 

Health 
Science

Nutricia Nutricia Nutricia Abbott 
Nutrition

Nutrini 
Low 
Energy 
Multi Fibre

PediaSure 
RTH

Nutrini

1.0

Vivonex 
Pediatric

Nutrini 
Energy

Nutrini 
Energy 
Multi 
Fibre

Neocate 
Advance 
Vanilla

21.8% 
dilution

EleCare 
Vanilla
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Magnesium mg 200 160 170 170 167 110
Iodine µg 96 100 150 150 186 110
Zinc mg 12 10 15 15 10 11
Manganese mg 2.5 1 2.3 2.3 1.35 1
Calcium mg 980 560 840 840 1180 1190
Phosphorus mg 800 530 750 750 800 910
Sodium mmol 20 26 29 29 22 22
Potassium mmol 33 28 36 36 36 41
Chloride mg 1000 1000 1000 1000 (920 

Chocolate)
760 700

Osmolality mOsm/kg 350 320 595 570 650 560
Lactose present Yes Yes Low 

lactose 
(<0.025g/

100ml)

Low 
lactose 
(<0.025g/

100ml)

No No

Gluten present No (as per 
Codex)

No (as per 
Codex

Low gluten 
(<20 ppm)

Low gluten 
(<20 ppm)

No No

Nutritionally complete Yes Yes Yes Yes Yes Yes
Product presentation 850g tin 

Vanilla
200 ml  
bottle

Vanilla 
Chocolate, 
Strawberry

250ml can 
Vanilla

200 ml 
bottle

Vanilla, 
Strawberry

200 ml 
bottle

15 g fibre 
(2%) per 
Litre

Vanilla

Chocolate, 
Strawberry

400g can 

4 scoops: 
120mls 
water

400g can 

1 scoop 
: 50mls 
water 

Paediatric Specialised Formula 

Composition per 100ml Nutricia Nutricia Abbott 
Nutrition

Abbott 
Nutrition

Nutricia Nutrica

Pharmac funded if criteria 
met

Aptamil 
Gold Pepti-
Junior

Neocate Gold EleCare

Unflavoured

EleCare

LCP

MCT Pepdite Infatrini

Standard Dilution 12.90% 13.8% 14.2% 14.2% 15%

Protein g 1.8 1.9 2.2 2.2 2.1 2.6 (10% 
TE)

Fat g 3.5 3.4 3.4 3.4 2.7 5.4  
(48% TE)

Fat Source Rapeseed 
oil, 
sunflower 
oil, palm oil, 
single cell 
oil, fish oil

Refined vegetable 
oil (medium chain 
triglycerides (Palm 
and or coconut 
oil), High oleic 
sunflower oil, 
Sunflower oil, 
canola oil)

High oleic 
safflower oil, 
MCT oil, soy 
oils

High oleic 
safflower 
oil, MCT 
oil, soy 
oils

Fractionated 
coconut oil, 
walnut oil, 
maize oil, 
palm kernel oil

Polymeric 
1kcal/ml 
feed for 
infants up 
to 9kg.

Carbohydrate g 6.8 7.2 7.8 7.8 8.8 10.3 (41% 
TE)

Energy kcal 66 67 68 68 68 101

Sodium mmol 0.78 1.1 1.5 1.5 1.5 1.6

Composition per 
1000 ml
Pharmac funded for 
1 to 10 years

Paediatric Oral Supplements > 12 months
Abbott 
Nutrition

Abbott 
Nutrition

Nutricia Nutricia Nutricia Abbott 
Nutrition

PediaSure 
Powder

PediaSure 
Bottles

Fortini Fortini 
Multi Fibre

Neocate 
Advance 
Vanilla

21.8% 
dilution

EleCare 
Vanilla
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Potassium mmol 1.66 1.8 2.8 2.8 1.5 2.4

Calcium mg 50 77.4 81 81 45 100

Phosphorus mg 28 54.8 61.3 61.3 35 50

Magnesium mg 5.1 7 7.7 7.7 5.1 9

Chloride mg 40 53.3 47 47 37.5 62

Zinc mg 0.5 0.73 0.8 0.8 0.86 0.8

Copper µg 40 56.6 80 80 64.5 65

Manganese µg 31 30 62 62 60 16

Iron mg 0.77 1 1.2 1.2 1.2 1.2

Iodine µg 12 13.8 7.6 7.6 12.3 18

Biotin µg 1.7 2.6 10 10 2.7 4

Thiamin B1 mg 0.05 0.07 0.3 0.3 0.08 0.15

Riboflavin B2 mg 0.099 0.07 0.12 0.12 0.08 0.2

Pyridoxine B6 mg 0.04 0.07 0.06 0.06 0.08 0.11

Vitamin B12 µg 0.18 0.18 0.9 0.9 0.18 0.3

Niacin mg 0.43 1.4 2.5 2.5 1.2 1.2

Folic acid µg 8.9 8.8 24.6 24.6 8.2 16

Pantothenic 
acid

mg 0.33 0.4 0.83 0.83 0.4 0.8

Vitamin C mg 9.3 7.1 43 43 7.3 14

Vitamin A µg 52 56 74 74 58.4 81

Vitamin D µg 1 1.2 1 1 1.3 1.9

Vitamin E mg 1.2 0.63 1.3 1.3 0.69 2.1

Vitamin K µg 4.7 5.9 8 8 5.5 6.7

Choline mg 10 13.2 7 7 13.5 17

Taurine mg 5.3 4.1 3.9 3.9 4.5 7

Carnitine mg 1.1 1.3 1.9 1.9 1.5 2

Inositol mg 3.3 14.9 5.4 5.4 14.6 25

Selenium mg 1.8 2 2.9 2.9 2.1 2.2

Molybdenum mg N/A 1.6 2.4 2.4 1.8 <0.8 mg

Chromium mg N/A 1.5 2.9 2.9 2.1 <0.8 mg

Osmolality mOsm/
kg

210 340 350 350 290 360

Per scoop weight (g) 4.3 4.6 9.4 9.4 N/A N/A - 
125ml 
bottle

Water per 1 scoop (ml) 30 30 60 60 N/A

N/A = Not available

Paediatric Specialised Formula continued

Composition per  
100 ml

Nutricia Nutricia Nutricia Nutricia Nutricia
Monogen (From 
May 2016)

Heparon 
Junior

Kindergen Locasol PKU Anamix 
Infant

Standard Dilution 16.8% 18% 20% 13% 15%
Protein g 2.2 2 1.5 1.9 2
Fat g 2.2 3.6 5.3 3.4 3.5

Paediatric Specialised Formula 

Composition per 100ml Nutricia Nutricia Abbott 
Nutrition

Abbott 
Nutrition

Nutricia Nutrica

Pharmac funded if criteria 
met

Aptamil 
Gold Pepti-
Junior

Neocate Gold EleCare

Unflavoured

EleCare

LCP

MCT Pepdite Infatrini
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Fat Source

*high arachidonic acid 
single cell vegetable oil, 
high docosahexaenoic 
acid single cell 
vegetable oil

Fractionated 
coconut oil, 
walnut oil

MCT oil, 
refined 
vegetable 
oil

Hybrid 
safflower 
oil, refined 
vegetable 
oil (coconut, 
soya)

Refined 
vegetable 
oil (palm, 
sunflower, 
rapeseed, 
coconut)

Refined 
vegetable oil 
(high oleic 
sunflower, 
soya, non-
hydrogenated 
coconut, canola, 
sunflower)*

Carbohydrate g 12 11.6 11.8 7 7.5
Energy kcal 74.6 86.4 101 66 70
Sodium mmol 35.8 0.56 2 1.2 1.2
Potassium mmol 69.4 1.9 0.6 2.1 1.9
Calcium mg 60 91.6 22.4 <7 61.5
Phosphorus mg 36 49.9 18.6 46 45
Magnesium mg 7.4 7 11 6.6 8.7
Chloride mg 52.9 46.8 17 60.3 53.3
Zinc mg 0.76 1.3 0.84 0.39 0.86
Copper µg 60 40 90 40 64.5
Manganese µg 60 90 90 50 60
Iron mg 1.1 1.3 0.96 0.52 1.2
Iodine µg 13.5 9.9 10.4 10 12.5
Biotin µg 2.4 1.5 4.6 1.6 2.7
Thiamin B1 mg 0.06 0.06 0.07 0.04 0.08
Riboflavin B2 mg 0.08 0.1 0.09 0.1 0.08
Pyridoxine B6 mg 0.07 0.17 0.09 0.04 0.08
Vitamin B12 µg 0.11 0.2 0.18 0.2 0.18
Niacin mg 1.3 0.86 1.5 0.59 0.33
Folic acid µg 11.4 9.9 16.4 10.5 8.3
Pantothenic 
acid

mg 0.37 0.43 0.42 0.28 0.42

Vitamin C mg 10.2 10.4 10.4 7.9 7.4
Vitamin A µg 54.6 102 26 78.6 58.8
Vitamin D µg 2 1.7 1.1 0 1.3
Vitamin E mg 0.5 1.9 0.56 0.97 0.69
Vitamin K µg 3 4.5 5.1 5.2 5.6
Choline mg 17 7 7.5 6.5 13.7
Taurine mg 5 5 6 3.9 3.5
Carnitine mg 1.7 1.3 2 0.9 1.5
Inositol mg 15 4.3 3.5 3.3 14.7
Selenium µg 1.9 2.4 2.6 1.5 2.3
Molybdenum mg 3.5 3.1 6.1 4.6 1.8
Chromium mg 1.8 2.1 2.5 3.9 2.1
Osmolality mOsm/

kg
235 310 215 310 380

Paediatric Specialised Formula continued

Composition per  
100 ml

Nutricia Nutricia Nutricia Nutricia Nutricia
Monogen (From 
May 2016)

Heparon 
Junior

Kindergen Locasol PKU Anamix 
Infant
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Parenteral Nutrition
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Indications for Parenteral Nutrition
• Parenteral nutrition (PN) is indicated when there is a requirement for nutrition support and the 

gut is either not functioning, unable to be accessed or not appropriate to be used. Parenteral 
nutrition may be beneficial for (but is not limited to) the following situations:

• Non-functioning gut e.g. Paralytic ileus.

• Malnourished patients, in whom the use of the intestine is not anticipated for 3–4 days after 
major abdominal surgery.

• Patients with specific conditions severely affecting the gastrointestinal tract, such as 
gastrointestinal strictures, fistulae or severe mucositis and/or neutropenic colitis following 
systemic chemotherapy.

• In those patients with major resections of the small intestine (short bowel syndrome) before 
compensatory adaptation occurs.

In NZ two manufacturing pharmaceutical companies compound PN for supply to hospitals and 
Home Parenteral Nutrition (HPN) patients. Another company supplies ready -made bags.

There are three types of PN bags potentially available:

• Individually prescribed to meet a particular patient requirement. PN bags may be ordered 
direct from the manufacturing company or through the hospital pharmacy. Availability of 
individually prescribed bags (usually dual chamber bags) will be dependent on the distance/
transport options from the manufacturing company and will have a shorter shelf life than 
premixed or commercially available ready- made bags.

• Premix compounded bags may be ordered as a preferred prescription – ie: the local hospital 
orders a fixed prescription bag(s) that the dietitian considers will meet most of their patient 
needs. These can be dual chamber bags, or triple chamber bags which need vitamin and 
trace element additions and may be batch stored (usually in the hospital pharmacy).

• Commercially prepared ready made bags fixed formula prescription (usually a triple chamber 
bag). These offer advantages of longer shelf life and lower cost (but also need vitamin and 
trace element additions). These bags are also usually batch stored in the hospital pharmacy.

Neonatal units and some Paediatric units tend to give lipids as a separate infusion, and standard 
solutions are usually supplied as a single chamber bag containing glucose, amino acids, and 
electrolytes, with a separate infusion given for lipids with or without vitamins (or the bags can be 
individually prescribed to meet particular requirements).

NB. Prescribing enteral and parenteral nutrition are both restricted activities under the legislation governing dietetic 
practise in NZ: Certain Activities, which are noted for their ability to cause risk of harm to the public, were scheduled as 
RESTRICTED ACTIVITIES by the NZ Government under the Health Practitioners Competence Assurance Act 2003 
(Restricted Activities) Order 2005, (SR 2005/182).

The Activity related to Dietetics is:

‘Prescribing of enteral or parenteral nutrition where the feed is administered through a tube into the 
gut or central venous catheter’.

Baxter Parenteral Nutrition Services
Baxter Pharmacy Services are GMP certified aseptic compounding facilities located in Auckland 
and Christchurch who deliver to hospitals and homes. They are part of a global network of Baxter 
compounding facilities.
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Baxter Healthcare provides:

• Compounded Triple Chamber Bags

• Compounded Dual Chamber Bags

• Terminally Sterilised Ready-to-use PN solutions

• Compounded Peripheral Solutions

• A Home Parenteral Nutrition Service

• ClinOleic 20% lipid emulsion

• Synthamin and Primene Amino Acid Solutions

• High Concentration Glucose Solutions

• Multivitamins

• Individual and multiple trace elements

• Empty EVA and PVC bags

BAXTER HOME PARENTERAL NUTRITION SERVICES (HPN)
The Baxter HPN service comprises the following product and service components:

1. HPN SOLUTIONS
HPN solutions are compounded as per individual patient prescription. Prescribing of HPN is the 
responsibility of the DHB. A HPN patient profile form must be completed and faxed to Baxter 
Customer Services (0800 229 329) together with a copy of the HPN prescription.

2. APPROPRIATE EQUIPMENT
The Baxter HPN service will provide an IV pump, IV pole and/or backpack

3. CONSUMABLES
There is a Homecare HPN consumables list available from Baxter. The list includes needle-less IV 
access system (syringes and IV administration set for the HPN pump), swabs and cleaning solution 
that are required by the patient for management of HPN.

These items are ordered by the patient with agreement of the Nutrition Support Team, and 
delivered directly to the patient’s home, usually on a monthly basis.

Any additional items not on the list are supplied by the prescribing hospital or obtained by the 
patient or District Nurse from local retail pharmacies.

4. TRAINING
Training on Baxter supplied PN products is given by a Baxter Clinical Nurse Educator specializing 
in HPN and provided to the: 

• Patient and family within the hospital setting only

• Hospital and community nurses

• Medical staff

• Pharmacists

• Dietitians
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• Any other hospital personnel involved in patient care

NB: Central venous catheter care and management education is the responsibility of the prescribing DHB.

5. PATIENT FOLLOW-UP AND BAXTER PATIENT CALL SERVICE
While the responsibility for the patient care remains with the hospital, the Baxter HPN service 
provides the following supplemental assistance to facilitate the process of delivering HPN:

• An available Customer Support Specialist to receive monthly HPN consumables orders and 
to confirm delivery times.

• Baxter specialist nurse, and pharmacists are available 24 hours a day, seven days a week to 
all patients and appropriate hospital staff, to advise on HPN solutions and pumps.

• With consent from the hospital, meetings can be held with homecare patients as a  group 
within the hospital setting.

Should any problems arise with any of these items, Baxter provides a 24 hour, seven day a week 
call service for the patients 0800 IVATHOME (0800 482 846).

Baxter operates the HPN service in many countries of the world. Overseas travel for the patient to 
countries where Baxter compounding centres operate is a possibility.

ESSENTIAL COMPONENTS OF PARENTERAL NUTRITION INCLUDE:
• Water for injection

• Protein as amino acid solutions e.g. Synthamin

• Carbohydrate as glucose solutions

• Fat as lipid emulsion e.g.ClinOleic

• Electrolytes

• Trace elements (single and multiple)

• Multivitamins–water and lipid soluble

Essential components are then combined into standard or customised solutions i.e. compounded 
parenteral nutrition.

Normally it is more economical to prescribe using full bottles or bags when possible – see next 
page.

BAXTER PARENTERAL NUTRITION SOLUTIONS

Table 1. Typical Compounded Formulas

Nutrient Formula 1 Formula 2 Formula 3 Formula 4
Amino Acid g 50 100 100 80
Glucose g (kcals) 200 (760) 300 (1140) 250 (950) 250 (950)
Lipid g (kcals) 50 (500) 100 (1000) 70 (700) 80 (800)
Lipid source ClinOleic 20% ClinOleic 20% ClinOleic 20% ClinOleic 20%
Sodium (mmol) 36.5 73 73 80
Potassium (mmol) 30 60 60 80
Magnesium (mmol) 2.5 5 5 5
Calcium (mmol) 0 0 0 0
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Chloride (mmol) 35 70 70 110
Phosphate (mmol) 18.8 37.5 35.3 30
Acetate (mmol) 75 150 150 120
Cernevit multivitamins 
(mL)

- - - 5

Multiple trace elements 
(mL)

- - - 10

Approximate volume (mL) 1750 2000 1850 2000
Stability 60 days @ 2-8C 60 days @ 2-8C Up to 12 

months
7 days@ 2-8C

Presentation Dual Chamber Dual Chamber Triple Chamber Dual Chamber

Table 2. Olimel Terminally Sterilised PN Formulations

Nutrient Olimel 
N9 E
1 Litre

Olimel N7E
1.5 Litre

Olimel 
N9 E
1.5 Litre

Olimel 
N7E
2 Litre

Olimel 
N9 E
2 Litre

Olimel N9
2 Litre

Nitrogen g 9 10.4 13.5 13.9 18 18
Amino Acids g 56.9 66.4 85.4 88.6 113.9 113.9
Glucose g 110 210 165 280 220 220
Lipid g 40 60 60 80 80 80
Total kcal 1070 1700 1600 2270 2140 2140
Non-Protein kcal 840 1440 1260 1920 1680 1680
Sodium mmol 35 52.5 52.5 70 70 0
Potassium mmol 30 45 45 60 60 0
Magnesium mmol 4 6 6 8 8 0
Calcium mmol 3.5 5.25 5.25 7 7 0
Phosphate mmol 15 22.5 22.5 30 30 6
Acetate mmol 54 67 80 89 107 80
Chloride mmol 45 68 68 90 90 0
Osmolarity mOsm/L 1310 1360 1310 1360 1310 1360
Shelf Life Up to 24 

months
Up to 24 
months

Up to 24 
months

Up to 24 
months

Up to 24 
months

Up to 24 
months

Storage Room 
Temp

Room Temp Room 
Temp

Room
Temp

Room 
Temp

Room 
Temp

LIPID SOLUTIONS
• Are the fat source in PN solutions.

• Used as the source of essential fatty acids and as a concentrated energy source.

• Lipids are available in full bags or can be compounded into lipid syringes.

Table 3. ClinOleic 20% Composition

Per Litre ClinOleic 20%
Lipid (g) 200
PO4 (mmol) 15

Nutrient Formula 1 Formula 2 Formula 3 Formula 4
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KCal 2000
Lipid composition • Refined olive oil (approximately 80%) and refined soy oil (approximately 20%) 200g

• Purified egg phospholipids 12g

• Glycerol (anhydrous) 22.5g

• Sodium oleate 0.3g

• Water for injection to 1,000mL
Active ingredient 80% Olive Oil & 20% Soy Oil

Table 4. Baxter Lipids quantities that use full bottles are:

ClinOleic 20% 
(g Lipid)

Kcal Volume used

20g 200 100mL
50g 500 250mL
70g 700 350mL
100g 1000 500mL

GLUCOSE SOLUTIONS
• Are the carbohydrate source in PN solutions, and are used solely as an energy source.

• The following glucose amounts can be ordered which will use full bags of glucose:

Table 5. Baxter Glucose solutions

Glucose (g) Concentration Volume kCal
50g Glucose 10% 500mL 190
100g Glucose 10% 1000mL 380
125g Glucose 25% 500mL 475
200g Glucose 20% 1000mL 760
250g Glucose 25% 1000mL 950
250g Glucose 50% 500mL 950
300g Glucose 60% 500mL 1140
350g Glucose 70% 500mL 1330

AMINO ACID SOLUTIONS
• Synthamin is a mixture of essential and nonessential amino acids suitable for patients >5kg. It 

is available in 500mL or 1000ml glass bottles and PVC bags with or without electrolytes.

• Primene is a neonatal and paediatric (<5kg) amino acid solution based on the amino acid 
profile of cord blood •–contains Taurine, Ornithine and Cysteine.

Per Litre Amino Acid–g Nitrogen–g
Synthamin 17 100 16.5
Primene 10% 100 15

Per Litre ClinOleic 20%
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Table 6. Baxter Amino acid quantities that use full bottles/bags are:

Amino Acid (g) Product Name Volume
25 g Primene 10% 250 mL
 50 g  Synthamin 17  500 mL
100 g  Synthamin 17 1000 mL

PARENTERAL NUTRITION ADDITIVES

Table 7. Baxter Vitamins and minerals

 
Presentation
 

Cernevit  
per 5 mL
5 mL glass vial

Vitamin A  Retinol Palmitate Lipid Soluble 3500 IU
Vitamin B1  Thiamine Water Soluble 3.51 mg
Vitamin B2  Riboflavin Water Soluble 4.14 mg
Vitamin B3  Niacin WaterSoluble 46 mg
Vitamin B5       Pantothenic Acid WaterSoluble 17.25 mg
Vitamin B6  Pyridoxine Water Soluble 4.53 mg
Vitamin B12  Cyanocobalamin Water Soluble  6.0 mg
Vitamin C Ascorbic Acid Water Soluble 125 mg
Vitamin D Cholecalciferol Lipid Soluble 5.5mg
Vitamin E  a-Tocopherol Lipid Soluble 10.2 mg or 11.2 IU
Biotin Water Soluble 69 mg
Folic Acid Water Soluble 414 mg

Additional Folic Acid, Iron and Vitamin K may also be available

TRACE ELEMENTS
• Baxter is able to provide multiple trace element solutions for adults, paediatrics and neonates.

• Individual trace elements are also available such as Selenium, Zinc, Copper, Iodide, 
Chromium and Manganese.

Please contact your Baxter Nutrition Product Specialist for further information

Biomed IV Nutrition Services
Biomed manufactures a wide range of nutritional and other aseptically prepared products in its 
laminar air flow clean rooms, in compliance with part 1 of the Code of Good Manufacturing Practice.

• Biomed prepare both standard formulations as well as daily customised formulations for any 
individual patient.

• Biomed has 24 week stability data for most PN formulations and data to support a 72–96 hour 
hang time of 3 in 1 mixtures that exclude vitamins.

Although Biomed promotes B Braun and Fresenius Kabi amino acids and lipids, alternative 
compounding with any reputable brand of ingredients can be arranged (including the volume 
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sparing lyophilised Lioglutamix, a glutamine enriched specialist amino acid from Oxford Nutrition). 
Biomed will also source any brand of any ingredient from anywhere in the world, if it is requested by 
a customer.

Biomed’s PN bags are made of non DEHP plasticisers (PVC free). The standard 3 in 1 mixtures are 
prepared to prescriptions of 100 ml to 3000 ml, but 2 in 1 mixtures with lipid / vitamin preparations 
in a separate bag or syringe are also commonly prepared for hospitals that have protocols that 
require separate administration of these ingredients.

• Biomed offers a home PN service for paediatric and adult patients.

AMINO ACIDS

Table 1. Amino acids

TrophAmine® FreAmine® III 10%
Constituent Unit
Amino acids g/L 100 97
Nitrogen g/L 15.5 15.3
Protein equiv. g/L 97 95.6
Electrolytes
Sodium mmol/L 5 10
Potassium mmol/L
Magnesium mmol/L
Acetate mmol/L 97 89
Chloride mmol/L < 3 < 3
Phosphate mmol/L 10

Table 2. Specialised amino acids and peripheral nutrition (ProcalAmine)

HepatAmine® NephrAmine® ProcalAmine®
Constituent Unit
Amino acids g/L 80 56 30
Nitrogen g/L 12 6.4 4.6
Protein equiv. g/L 76 40 29
Electrolytes
Sodium mmol/L 10 5 35
Potassium mmol/L 24
Magnesium mmol/L 2.5
Acetate mmol/L 62 44 47
Chloride mmol/L < 3 < 3 41
Phosphate mmol/L 10 3.5
Calcium 1.5
Non-protein energy
Glycerol g/L 30

Biomed manufactures two trace element formulas as follows:
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Table 3. Trace Elements

Paediatric Adult
Zinc µg/ml 400 300
Manganese µg/
ml

1 8

Copper µg/ml 20 40
Chromium µg/ml 0.2 1.2
Selenium µg/ml 7 4
Iodine µg/ml 1 14

LIPIDS
• SMOFLipid is a Fresenius Kabi lipid mixture available from Biomed as a 20% solution in 500 

ml bags as an additive in PN mixtures. Vitamins can be added to SMOFlipid on request.

Table 4. SMOFLipid Composition per litre

Constituent Quantity
Soya Oil 60 g
Medium Chain 
Triglycerides

60 g

Olive Oil 50 g
Fish Oil 30 g
Excipients:
Glycerol, Egg Lecithin, 
dl-alpha Tocopherol, 
Sodium Hydroxide, 
Sodium Oleate, Water for 
Injections
Energy 8400 kJ (2000 kcal)
Osmolality 380 mOsm/ kg water

• Omegaven is a Fresenius Kabi lipid mixture for use as a fraction of the lipid emulsion 
component of PN, providing supplements of long chain omega-3-fatty acids.

Table 5.Omegaven Composition per 100 ml

Constituent Quantity
Highly refined fish oils 10 g
Containing
Eicosapentaenoic acid 
(EPA)

1.25 -2.82 g

Docosahexaenoic acid 
(DHA)

1.44-3.09 g

dl-alpha-tocopherol (as 
antioxidant)

0.015-0.0296 g

Excipients:
Glycerol, Egg Lecithin
Energy 470 kJ (112 kcal)
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Osmolality 308 - 376 mOsm/ kg water

Fresenius Kabi New Zealand Parenteral Nutrition Products
Product Range:

• Standard Triple Chamber Bags–SMOFKabiven

• Lipid emulsions–SMOFLipid & Intralipid in 20% lipid emulsion. Omegaven as 10% Lipid 
emulsion

• Amino Acid Solutions–Vamin 14 & 18 EF (electrolyte free), Glamin and Dipeptiven

• Multivitamins for Adult and Paediatric patients–Soluvit and Vitalipid Infant or Adult

• Multiple trace elements for Adult – Addaven

• Phosphate Additive–Glycophos

SMOFKABIVEN:
• SMOFKabiven is the first three chamber bag containing SMOFLipid, a lipid emulsion 

providing a blend of fatty acids derived from soya oil, MCT, olive oil and fish oil.

Table 1. SMOFKabiven

Content SMOFKabiven
1000mL 1500mL 2000mL Elect-free 

 2000mL
2500mL

Actual Volume (mL) 986 1477 1970 1970 2463
Amino Acids (g) 50 75 100 100 125
Nitrogen (g) 8 12 16 16 20
Glucose (g) 125 187 250 250 313
Lipid (g) as SMOFLipid 38 56 75 75 94
Total Energy (kcal) 110 1600 2200 2200 2700
Non-Protein Energy 
(kcal)

900 1300 1800 1800 2200

Sodium 40 60 80 - 100
Potassium 30 45 60 - 74
Magnesium 5 7.5 10 - 12
Calcium 2.5 3.8 5 - 6.2
Phosphate 12 19 25 5.6 31
Acetate 104 157 209 147 261
Chloride 35 52 70 - 89
Sulphate 5 7.5 10 - 13
Zinc 0.04 0.06 0.08 - 0.1
Osmolarity (mOsm/L) 1500 1500 1500 - 1500
Presentation In Triple Chamber Bag
Storage below 25°C.
Shelf Life Up to 24 months prior to activation

Constituent Quantity
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Typical Additions to SMOFKabiven following activation
Mulitple TE Typically 10mL of Addaven unless otherwise specified
Multivitamins Typically 1 vial each of Soluvit/Vitalipid, unless otherwise specified
Glutamine Added as Dipeptiven in volume as specified
Presentation In Activated Triple Chamber Bag
Storage (after add.) Between 2° - 8°C

LIPID SOLUTIONS
• Are the fat source in PN solutions

• Are an essential component for parenteral nutrition solutions

• Used as the source of essential fatty acids and as a concentrated energy source;

• SMOFlipid is an lipid emulsion providing a blend of fatty acids derived from soya oil, MCT, 
olive oil and fish oil.

Table 2. SMOFlipid 20%

Content Per Litre SMOFlipid 20%
Lipid (g) 200
PO4 (mmol) 15
Total Energy (Kcal) 2000
Active content Soya Oil (30%); Medium 

Chain Triglycerides (30%); 
Olive Oil (25%); Fish Oil 
(15%)

Excipients Glycerol 25g
Egg Lecithin 12g
dl-alpha-Tocopherol 163-
225 mg
Sodium Hydroxide (pH 
approx 8)
Sodium Oleate 0.3mg
Water for injections to 
1000mL

Table 3. Available (pack sizes) are:

SMOFlipid 20% 
(lipid in g)

Energy (Kcal) Volume (mL)

20 200 100
100 1000 500

Amino Acid Solutions

• Vamin is a mixture of essential, conditionally essential and non essential amino acids suitable 
for patients >5kg. It is available in 500mL or 1000mL glass bottles with or without electrolytes 
(EF).

• Glamin and Dipeptiven are amino acid solutions for specific patient subgroups as indicated. 
Please refer to the PI for further information.
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Table 4. Fresenius Kabi Amino acid solutions

Content (per 
Litre)

Vamin 14 Vamin 18EF Glamin Dipeptiven

Amino Acid (g) 85 114 134 200
Nitrogen (g) 13.5 18 22.4 38.7
Presentation (mL) 500 500 500 100

FRESENIUS KABI PARENTERAL NUTRITION ADDITIVES

VITAMINS
• Are an essential component for parenteral nutrition solutions providing both fat and water 

soluble vitamins in two presentations

Table 5. Fresenius Kabi Vitamins

Content Soluvit N (*)
Thiamine (Vitamin B1) 2.5 mg
Riboflavin (Vitamin B2) 3.6 mg
Vitamin B6 (Pyridoxine) 4.0 mg
Vitamin B12 (Cyanacobalamin) 5.0 μg
Niacin 40.0 mg
Pantothenic acid 15.0 mg
Biotin 60.0 μg
Folic acid 400.0 μg
Vitamin C (Ascorbic Acid) 100.0 mg
Presentation In Glass vial
Content Vitalipid N Adult (10 mL) Vitalipid N Infant (10 mL)
Vitamin A (Retinol) 3300 IU 2300 IU
Vitamin D 200 IU 400 IU
Vitamin E (α-tocopherol) 10 IU 7 IU
Vitamin K1 150 mcg 200 mcg
Presentation In glass ampoule In glass ampoule
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MULTI TRACE ELEMENTS
• Are essential components for parenteral nutrition solutions providing a range of trace 

elements in a convenient ready to use polypropylene ampoule.

Table 6. Fresenius Kabi Multi Trace Element

Trace element concentration in Addaven
per mL µcg µmol
Chromium 1 0.02
Copper 38 0.6
Fluoride 95 5
Iodide 13 0.1
Iron 110 2
Manganese 5.5 0.1
Molybdenum 1.9 0.02
Selenium 7.9 0.1
Zinc 500 7.7
Presentation 10mL polypropylene ampoule
Shelf Life Up to 36 months
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Gastro
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Sites of Nutrient Absorption
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Bristol Stool Chart

Irritable Bowel Syndrome (IBS)
IBS is a chronic debilitating functional gastrointestinal disorder that affects around 15% of the 
population1. The pathophysiology remains unclear, but it is thought to be a complex biopsychosocial 
illness including aspects of altered gut microbiota, low grade inflammation, visceral hypersensitivity 
and disturbed gastric motility2,3. IBS can be triggered by gastroenteritis, antibiotic use, stress and 
anxiety2, 3.

It is typically characterised by abdominal pain, abdominal bloating and disordered bowel habits and 
classified under Rome III criteria4:

Diagnostic criterion*

Recurrent abdominal pain or discomfort** at least 3 days per month in the last 3 months associated 
with two or more of the following:

• Improvement with defecation.

• Onset associated with a change in frequency of stool.

• Onset associated with a change in form (appearance) of stool.

* Criterion fulfilled for the last 3 months with symptom onset at least 6 months prior to diagnosis

** “Discomfort” means an uncomfortable sensation not described as pain.

IBS can be sub-classified into being diarrhoea predominant (IBS-D), constipation predominant 
(IBS-C) or mixed type (IBS-M).
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Management
Diet and lifestyle changes are important management strategies and many people with IBS believe 
that diet is a trigger. A modified FODMAP diet for IBS-D and IBS-M is the most effective dietary 
intervention, and high fibre diet for IBS-C3 .

The following is a summary of the BDA evidenced based guidelines for dietary management of IBS 
in adults2. Please review the guidelines in their entirety and also check www.pennutrition.com for 
the most up to date guidelines in this area.

Assessment
1. Rule out red flags:

a. Full blood count

b. Erythrocyte sedimentation rate

c. C-Reactive should be normal

d. Rule out Coeliac Disease -TTG IgA should be <5g/L providing the person has been 
consuming gluten for 4-6 weeks minimum prior to the test. See DNZ Handbook Coeliac 
and Laboratory TTG- IgA sections for more information.

e. Calprotectin (rule out IBD)

2. Discuss IBS as a positive diagnosis.

3. Assess symptom (bloating, pain, bowel frequency/type) profile (to measure change; repeat 
at follow up).

4. Record medical history and family history–especially allergies/gastro issues. Trigger events 
such as stress event (acute, severe, or chronic) food poisoning, repeated antibiotic use, 
overseas travel, gastroenteritis, chronic problems since childhood,

5. Record any medications e.g. antispasmodics, laxatives, antimotility agents, tricylics and 
selective serotonin re-uptake inhibitors.

6. Assess and monitor anthropometry.

7. Assess dietary choices, eating habits, lifestyle and other factors that may be contributing to 
symptoms.

8. If person already avoiding specific food, review how they think it affects their IBS symptoms.

9. Assess usual dietary intake of fibre, fatty foods, fluid, caffeine, alcohol and/or lactose.

FIRST TIER ADVICE INCLUDES:
1. Avoidance of known trigger foods e.g. lactose

2. Encourage a healthy eating pattern with a good variety of foods to achieve nutritional 
adequacy

3. IBS diarrhoea predominant may benefit from low fibre diet

4. Regular meals including a wide variety of foods (if possible).

5. Chewing food thoroughly, eating slowly.

6. Sitting down to eat.

7. Avoid eating late at night.

http://www.pennutrition.com
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8. Avoid stimulants such as caffeine, alcohol, carbonated beverages, fatty foods, chewing gum.

9. Ensure a good fluid intake of 1.5-3.0 L/day (35mls/kg body weight).

10. If recent dietary changes have been made (e.g. sudden increase in fibre / high roughage 
foods / cutting out gluten, sugar or carbs) then to return to previous dietary intake and slowly 
introduce dietary changes as above.

11. Keeping a daily symptom diary to monitor change

SECOND TIER ADVICE INCLUDES:
1. If IBS-Constipating type–increase soluble fibre while avoiding insoluble fibre.

a. Advise 3 month trial ground linseed (1tsp/day increasing to 4tbsp/day with 150ml fluid/
tbsp, and / or:

b. Or advise 3 month trial psyllium husk (either as husk or as Metamucil) increasing from 
10-30g in 2-4 divided doses. SLOW increase.

Note: If bloating/ excess wind occurs on Lactulose or Oligofructose then this might indicate 
FODMAP intolerance.

2. See http://www.bpac.org.nz/BPJ/2014/February/ibs.aspx for specific guidelines on laxatives 
and IBS.

3. Kiwi fruit (green) x2 daily can help to reduce constipation.

4. If diarrhoea, bloating and wind are the main symptoms consider if the diet is too high in 
fermentable carbohydrates? Consider low FODMAPs trial for 8 weeks.

5. A low FODMAP diet may have less effect on constipation predominant IBS but may be worth 
trying if other dietary measures have not resulted in change in symptoms.

6. Broad spectrum Probiotics–try for 4 weeks.

7. Keeping a daily symptom diary to monitor change.

THIRD TIER ADVICE INCLUDES:
1. Elimination or Empirical diet for at least 2-4 weeks. Common elimination diets used in the 

treatment of bowel conditions include low salicylate diet, Failsafe (free from amines, low 
in salicylates, amines and flavour enhancers) – Royal Prince Alfred Hospital, Sydney and 
Specific Carbohydrate Diet.

2. Psychological support through a mind-body practitioner if available (see note below).

NB: It should be noted that there is also theory around a significant emotional aspect to IBS, with symptoms often first 
occurring during periods of emotional distress and increased severity of symptoms associated with increased stress.

FERMENTABLE OLIGO-SACCHARIDES, DI-SACCHARIDES, MONO-
SACCHARIDES AND POLYOLS–FODMAPS
A diet low in FODMAPs has become a well-understood and evidenced based strategy, leading to 
symptomatic improvement in 74% of patients3. Most people can eat foods that contain FODMAPs 
without problems. But for some people these foods can cause diarrhoea, abdominal bloating, 
abdominal pain / cramps or constipation.

Wheat and rye derived products often contain the highest FODMAP content, predominately 
fructans and galacto oligo saccharides4. Cereal products with the lowest FODMAP contents 
are mostly gluten free, based on rice, quinoa and corn ingredients. Therefore those following a 

http://www.bpac.org.nz/BPJ/2014/February/ibs.aspx
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gluten-free diet often report an improvement in symptoms. Oats, although not gluten free, are low 
FODMAP. Lactose and high fructose:glucose fruits and vegetables can also trigger symptoms in 
those who react to FODMAP carbohydrates.

There are few laboratory tests worth doing (see DNZ Laboratory section Disaccharides, Hydrogen 
Breath Testing, Malabsorption) due to the fact they rarely add anything other than expense to the 
picture.

A complete low FODMAP diet should only be used for 6-8 weeks, with the ultimate aim to identify 
which specific FODMAP is contributing to symptoms (if at all), and allow the widest possible variety 
of food back into the diet.

It is important to ensure the rechallenge phase is fully completed in anyone started on a low 
FODMAP exclusion diet.

Printable resources are available with kind permission from Waitemata DHB as below, but please 
note this is an area of current research and the WDHB/ Handbook Editor/DNZ take no responsibility 
for the continued accuracy of this information.

The Monash University App (see details in References) is an excellent tool for both dietitians and 
those following a low FODMAP diet.
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Printable Resources
1. Step 1: Low FODMAP

Step 1: Low FODMAP diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It may be 
used by other healthcare professionals if appropriate training has been given.  Please consult 
Waitemata DHB Dietitians if you have questions about using this information. 

 
 
 
 

What are “FODMAPs”? 

FODMAP stands for “Fermentable Oligo-saccharides, Di-saccharides, Mono-saccharides And 
Polyols”.  These are types of sugars (carbohydrates) that are naturally found in foods.   
 

Why do I need to know about FODMAPs? 

For some people eating these foods can cause diarrhoea, abdominal bloating, abdominal pain / 
cramps or constipation.   
 
FODMAP foods – a quick look at where to find them 

Oligo-saccharides (galactan & fructans) 
Some vegetables and fruits – eg onions, leeks 
Legumes, Chickpeas 

Wheat, barley and rye 

Di-saccharides (lactose) 
Lactose Dairy products 
Mono-saccharides (fructose) 
Fructose  
Some fruits and vegetables 

Honey 

Polyols (sorbitol & mannitol) 
Sorbitol  
Mannitol 

Some fruits and vegetables 
Some artificial sweeteners  

 
What the diet involves 
Step 1: Cutting out foods that are high in FODMAPs for between six and eight weeks to see if 

your symptoms are caused by this group of foods.   
Step 2: Bringing back in some of the high FODMAP foods (a food challenge) to see which 

FODMAP groups you are reacting to 
Step 3:        Gradually bringing back in “safe” foods and re-challenging every 6 months 
 
The low FODMAP diet is not a diet for life.   
This information sheet shows you what to eat on step 1.   
 
 
 
 

Patient Name:    Date: 
Health Professional Name: 
Designation:         Contact: 
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Step 1: Low FODMAP diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It 
may be used by other healthcare professionals if appropriate training has been given.  
Please consult Waitemata DHB Dietitians if you have questions about using this 
information. 

 

When you are following the low FODMAP diet it is important to keep a record of your 
symptoms.   
Think about which foods affect your symptoms 
Try to be quite specific about what symptoms you are looking at.  For example, “pain/ 
bloating/ diarrhoea/ constipation/ urgency” may be more accurate than “felt unwell”.   
 
Score your symptoms 
 Score your symptoms on a 0-3 scale:  0 = no symptoms; 1 = mild/slight symptoms; 2 = 

noticeable symptoms; and 3 = severe symptoms.  
 Also remember to consider non-dietary causes of your symptoms:  e.g. stress, eating on 

the move more than usual, illness, tiredness. 
 If your score suddenly jumps from 0/1 to 3 write down what you had to eat over the past 

24 hours. 
 
Following this diet may not make any difference to your symptoms.  Gut problems can have 
many causes and it is important to work through possible dietary triggers of your symptoms.  
If you have no relief in your symptoms with this diet your dietitian will discuss with you 
other possible triggers. 
 

New Zealand Low FODMAP shopping list 

 
Fruits 
Choose (fresh or frozen, not tinned) Try to keep away from 
Avocado less than ¼   
Banana, fresh / dried 
Blueberries 
Cantaloupe melon 
Coconut, dried less than 

¼ cup 
Cranberries  
Durian fruit 
Grapes 
Honeydew melon 
Kiwifruit 
Lemon 
Longon 5 or less 
Lime 

Mandarin / clementine 
Passionfruit 
Raspberries 
Tangelo 
Orange 
Pawpaw / papaya 
Pineapple 
Pomegranate less than 

¼ cup 
Raisins less than 1 

tablespoon 
Rambutan less than 10 
Rhubarb 
Rock melon 
Star fruit 
Strawberries 

Apples  
Apricots 
Blackberries 
Boysenberries 
Cherries 
Custard apples 
Feijoa 
Figs 
Grapefruit 
Lychee 
Mango 
Nashi pear 
 

Nectarines 
Peaches 
Pears 
Plums 
Persimmons 
Prune 
Tamarillo 
Watermelon 
 

Other suggestions 
Try to have 2-3 servings (cupped handfuls) of fruit during the day.    
Try to avoid smoothies / juice where you might have lots of servings at one time. 
Spread your fruit servings through the day – don’t eat them all at once. 
If you have diarrhoea then peel your fruit and avoid the pips and seeds.   
Fruit jams made with fruits from the “choose” columns are fine to include in your diet, as long as they are 
in small amounts. 
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Step 1: Low FODMAP diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It 
may be used by other healthcare professionals if appropriate training has been given.  
Please consult Waitemata DHB Dietitians if you have questions about using this 
information. 

 
 

Milk and dairy products 
Choose  Try to keep away from 
Lactose free milk 
Zero lacto / Kingland lactose free milk 
Rice/ oat/ nut milks 
Coconut milk (½ cup)  
Soy milks made from soy bean extract  
Sanitarium So Good 
Soy yoghurt (without added Inulin) 
Lactose free yoghurt 
Kingland soy yoghurt / Tonzu soy yoghurt 
Butter/ margarine/ ghee  
Hard/ ripened cheeses 
Parmesan, cheddar, edam, gouda, mozzarella, 
brie, camembert, feta 

Cows, goat and sheep milk (including A2) 
Cows, goat and sheep yoghurt 
Milk powder 
Condensed, evaporated and butter milks 
Custard 
Ice cream 
Soft cheeses which have not undergone a 
ripening process 
Sour cream 
Ricotta, cream cheese, Haloumi 
Soy milk made from whole soy bean 
Vitasoy  

Other suggestions 
Cow/goat/sheep milk used in small amounts (i.e. in baking, or a ‘splash’ in tea or coffee) is ok.  
Make sure that you have at least 1 – 2 servings a day of FODMAP friendly dairy products.  
Choose calcium fortified milk alternatives. 

 
Vegetables 
Choose  Try to keep away from 
Alfalfa 
Bamboo shoots 
Bean sprouts 
Beetroot less than 2 
slices 
Bok choy 
Broccoli 
Butternut squash less 
than ¼ cup 
Cabbage less than ½ 
cup 
Capsicum (pepper) 
Carrot 
Celery less than 5cm 
Chives 
Choko 
Chinese greens 
Corn less than ½ cob 
Courgette 
Cucumber (peeled) 
Egg plant 
Endive 

Fennel less than ¼ cup 
Ginger 
Green beans 
Kumara less than ½ 
cup 
Kale 
Lettuce 
Marrow 
Olives 
Parsnip 
Peas less than ¼ cup 
Potatoes 
Puha/ watercress 
Pumpkin 
Silverbeet 
Spring onion (green 
part only) 
Swede 
Taro 
Tomato 
Turnip 
Yam 

Asparagus 
Artichokes 
Brussel sprouts 
Cauliflower 
Celery 
Chicory 
Garlic 
Leek 
Legumes (chickpeas, red kidney beans, baked 
beans, borlotti beans) 
Lentils 
Onions (white, brown, shallots, spring onion – 
white part) 
Onion and garlic salts and powders 
Mushrooms 
Snow peas 
Sugar Snap peas 

Other suggestions 
Try to have 5-7 servings (cupped handfuls) of vegetables during the day. 
Spread your vegetable servings through the day – don’t eat them all at once. 
Peeled vegetables may be easier to digest. 
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Step 1: Low FODMAP diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It 
may be used by other healthcare professionals if appropriate training has been given.  
Please consult Waitemata DHB Dietitians if you have questions about using this 
information. 

Sugar, sweeteners and spreads 
Choose (in small amounts only) Try to keep away from 
Sugar 
Stevia 
Syrup, molasses, treacle, rice 
Jams, marmalades 
Nut butters and spreads (1 tsp peanut butter) 
Yeast extract spreads (e.g. vegemite / marmite) 

High fructose corn syrup containing products 
(generally only found in American imports) 
Honey 
Jams made from fruits to avoid 
Sorbitol (420) 
Mannitol (421) 
Isomalt (953) 
Xylitol (967) 

Other suggestions 
Artificial sweeteners listed to keep away from are often found in sugar free chewing gum and 
mints, light ice creams and special diabetic products. 

  
Meat, fish, chicken and alternatives 
Choose  Try to keep away from 
Beef and lamb 
Pork, bacon and ham 
Chicken 
Fish 
Seafood; Kai moana 
Tofu  
Quorn 
Tempeh 
Nuts – no more than 10 nuts of any type 
Peanut butter  
Chia seeds 
Sunflower seeds 
Sesame seeds 
Pumpkins seeds 
Chickpeas less than ¼ cup 
Canned lentils 

Dried beans 
Baked beans 
Almonds 
Cashew nuts 
Hazelnuts 
Pistachio nuts 
Processed or marinated meats with onion salt/ 
powder or garlic 
Soybeans 
Split peas 

Other suggestions 
Have 1-2 servings a day of these foods.   

 
Drinks 
Choose  Try to keep away from 
Water (hot, cold, mineral, tap) 
Decaffeinated fruit, herbal, peppermint teas 
Decaffeinated coffee 
Caffeine drinks less than 3 cups a day 
Cocoa powder / drinking chocolate 
Drink sensibly – vodka, gin, whiskey, small 
amounts of dry white wine 

Chicory drinks and chicory containing coffee 
substitutes 
Chamomile tea 
Fennel tea 
Strong herbal tea 
Oolong tea 
Alcohol – beer, wine, cider, rum 
Fizzy drinks 
Fruit juices 
Fructose containing sport drinks 

Other suggestions 
Make sure that you have at least 8 drinks each day (1.5 – 2 litres). 
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Step 1: Low FODMAP diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It 
may be used by other healthcare professionals if appropriate training has been given.  
Please consult Waitemata DHB Dietitians if you have questions about using this 
information. 

Breads and Cereals 
Choose  Try to keep away from 
Wheat free, gluten free premixed flours e.g.  

 Healtheries 
 Orgran 
 Bakels 
 Macro 

Wheat free, gluten free flours 
 Millet 
 Teff 
 Amaranth 
 Arrowroot 
 Maize cornflour 
 Sorghum 
 Potato starch 
 Tapioca starch 
 White/ brown/ glutinous rice flour 

Wheat free/ gluten free biscuits 
Gluten free breakfast cereal, without fruit and 
apple concentrate 
Wheat free/ gluten free breads – avoid soy 
bread e.g.  

 Venerdi 
 Vogels 
 Liberte 
 Pavillion 
 Burgen 

Wheat free/ gluten free pasta 
Bulghar less than ¼ cup cooked 
Polenta 
Rice noodles, crackers and cakes 
Rice  
Corn crackers 
Porridge/ oat cereals without honey or fruit ¼ 
cup 

Wheat flour 
Barley flour 
Rye flour 
Chickpea/ gram/ channa flour 
Soy flour / soy grits 
Polenta (corn) 
Wheatgerm 
Wheatbran  
Wheat breads 
Bread 
Croissants 
Sour dough 
Pita bread 
Pizza 
Wheat pasta 
All pasta (not gluten free) contains wheat 
Wheat-based breakfast cereals 
All bran 
Bran flakes 
Cornflakes 
Pro-Nutro 
Puffed wheat 
Shredded wheat 
Muesli with wheat flakes and fruit 
Weetbix 
Honey coated cereals 

Other suggestions 
Small amounts of gluten (wheat, rye and barley) can usually be well tolerated (e.g. in soy sauce). 

 
Dietary supplements and medicines 
Try to keep away from 
Products containing “FOS” or Inulin, including: some probiotics and prebiotics (capsules, powders 
and food products), fibre supplements (lactulose). 
Other suggestions 
Check any other medications with your pharmacist or doctor 
Check medicines and supplements to make sure they are lactose and gluten free. 
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Step 1: Low FODMAP diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It 
may be used by other healthcare professionals if appropriate training has been given.  
Please consult Waitemata DHB Dietitians if you have questions about using this 
information. 

Low FODMAP meal plan suggestions 
 
Breakfasts 
Porridge oats with banana and lactose free milk/ suitable soy milk 
Porridge oats with cinnamon, brown sugar or golden syrup 
Home made muesli with oats, seeds, nuts and gluten free grains with lactose free yoghurt, 
blueberries and kiwifruit 
Gluten free/ wheat free bread, toasted with margarine and marmalade 
Gluten free/ wheat free bread, toasted with margarine and a boiled egg  
Buckwheat pancakes with maple syrup and blueberries 
Smoothie with ½ banana, ½ cup frozen blueberries, 2 teaspoons psyllium, 2 teaspoons LSA (ground 
linseed, sunflower seed and almond mix) and lactose free milk/ suitable soy milk 
Omelette or scrambled egg and gluten free / wheat free toast or bread.   
 
Light meal 
Sandwich made with gluten free/ wheat free bread.   
Ham and lettuce / tomato filling 
Tuna mayonnaise filling 
Cheddar cheese 
Small amount of avocado and smoked chicken. 
Carrot or pumpkin soup with gluten free / wheat free bread. 
Frittata / Spanish omelette 
Baked potato with mince / hard cheese / tuna mayonnaise 
Sushi 
Left over main meals. 
 
Main meal 
Gluten free/ wheat free pizza base with tomato, olive, chicken/ sausage/ ham, cheese topping 
Steak, potato and low FODMAP vegetables 
Chicken stir fry with soy sauce or tamari sauce, served with rice noodles or rice 
Baked/ poached/ grilled fish with, rice, potato, fries or small amount kumara and low FODMAP 
vegetables 
Gluten free/ wheat free pasta or spaghetti with mince in a tomato sauce 
Egg fried rice with chicken or sea food 
Pork and puha. 
 
Snacks 
Kiwifruit, blueberries, strawberries or banana 
Rice cakes with peanut butter/ cheese and gluten free marmite/ nutella 
Rice crackers 
Sunflower, peanut and almond nut mix 
Gluten free/ wheat free baking 
Carrots, cucumber (peeled), cherry tomatoes with low fat dip 
Hard boiled egg 
Rice pudding. 
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2.  Step 2: Low FODMAP 

Step 2: Low FODMAP Diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It may be 
used by other healthcare professionals if appropriate training has been given.  Please consult 
Waitemata DHB Dietitians if you have questions about using this information 

 
 

 

 

 

Your dietitian has recommended you cut out foods containing “FODMAPs” from your diet for 6-8 
weeks.     

What the diet involves 

Step 1: Cutting out foods that are high in FODMAPs for between six and eight weeks to see 
if your symptoms are caused by this group of foods.   

Step 2: Bringing back in some of the high FODMAP foods (a food challenge) to see which 
FODMAP groups you are reacting to 

Step 3: Gradually bringing back in “safe” foods and re-challenging every 6 months 

 

The low FODMAP diet is not a diet for life.   

This information sheet shows you what to eat on step 2.   

Now it is time to help you find out which FODMAP groups you are sensitive to.  When you are 
following the low FODMAP diet it is important to keep a record of your symptoms.   

Think about which foods affect your symptoms 

Try to be quite specific about what symptoms you are looking at.  For example, “pain/ 
bloating/ diarrhoea/ constipation/ urgency” may be more accurate than “felt unwell”.   

 

At the end of the day, give your symptom a score: 

 Score your symptoms on a 0-3 scale:  0 = no symptoms; 1 = mild/slight symptoms; 2 = 
noticeable symptoms; and 3 = severe symptoms.  

 Also remember to consider non-dietary causes of your symptoms:  e.g. stress, eating on the 
move more than usual, illness, tiredness. 

 

Doing the challenge 

It is important to challenge FODMAP containing foods in the order listed below, or as advised by 
your dietitian.  This ensures that foods containing only one FODMAP group are challenged each 
time.   

If foods containing several FODMAP groups are challenged, you will not be able to tell which foods 
may cause you problems.  

Patient Name:    Date: 
Health Professional Name: 
Designation:         Contact: 



365

 

Step 2: Low FODMAP Diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It may be 
used by other healthcare professionals if appropriate training has been given.  Please consult 
Waitemata DHB Dietitians if you have questions about using this information 

 
 

How to challenge 
 

Make sure you don’t have any symptoms for 3 days before starting a challenge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wait until you are symptom free for 3 days before starting the next challenge 

FODMAP challenge record 
 

Polyol – Mannitol challenge 

Day Amount Symptoms / comments 

1 ½ cup cooked mushrooms  

Or  

1/3 cup cooked cauliflower 

 

Day 1 

Eat the challenge food 
No symptoms 

Symptom
s 

Stop 

Day 2 

Eat double the 
challenge food 
amount 

Symptom
s 

No symptoms 

Stop 

Day 3 

Eat triple the 
challenge food 
amount 

Symptom
s 

No symptoms 

Stop 

Not a trigger 
food 

Go to day 2 

Go to day 3 
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Step 2: Low FODMAP Diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It may be 
used by other healthcare professionals if appropriate training has been given.  Please consult 
Waitemata DHB Dietitians if you have questions about using this information 

 
 

2 2 x ½ cup cooked 
mushrooms  

Or  

2 x 1/3 cup cooked 
cauliflower 

 

3 3 x ½ cup cooked 
mushrooms  

Or  

3 x 1/3 cup cooked 
cauliflower 

 

 

Polyol – Sorbitol challenge 

Day Amount Symptoms / comments 

1 2 fresh apricots  

Or 4 dried apricot halves  

Or 2 pieces sugar free 
chewing gum 

 

2 2 x 2 fresh apricots  

Or  

2 x 4 dried apricot halves  

Or 2 x 2 pieces sugar free 
chewing gum 

 

3 3 x 2 fresh apricots  

Or  

3 x 4 dried apricot halves  

Or 3 x 2 pieces sugar free 
chewing gum 
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Step 2: Low FODMAP Diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It may be 
used by other healthcare professionals if appropriate training has been given.  Please consult 
Waitemata DHB Dietitians if you have questions about using this information 

 
 

Lactose challenge 

Day Amount Symptoms / comments 

1 ½ cup (125ml) low fat milk 

 

 

 

2 2 x ½ cup (125ml) low fat 
milk 

 

 

3 3 x ½ cup (125ml) low fat 
milk 

 

 

 

Fructose challenge 

Day Amount Symptoms / comments 

1 1 cheek (1/2) mango  

Or  

3 teaspoons honey 

 

2 2 x 1 cheek (1/2) mango  

Or  

2 x 3 teaspoons honey 

 

3 3 x 1 cheek (1/2) mango  

Or  

3 x 3 teaspoons honey 

 

 

Fructan challenge 1 

Day Amount Symptoms / comments 

1 2 slices wholemeal bread 
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Step 2: Low FODMAP Diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It may be 
used by other healthcare professionals if appropriate training has been given.  Please consult 
Waitemata DHB Dietitians if you have questions about using this information 

 
 

2 4 slices wholemeal bread 

 

 

 

3 6 slices wholemeal bread 

 

 

 

 

Fructan challenge 2 

Day Amount Symptoms / comments 

1 1 clove of garlic 

 

 

 

2 2 clove of garlic 

 

 

 

3 3 clove of garlic 

 

 

 

 

Fructan challenge 3 

Day Amount Symptoms / comments 

1 1 tablespoon cooked onion 

 

 

 

2 2 tablespoon cooked onion 
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Step 2: Low FODMAP Diet 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It may be 
used by other healthcare professionals if appropriate training has been given.  Please consult 
Waitemata DHB Dietitians if you have questions about using this information 

 
 

3 3 tablespoon cooked onion 

 

 

 

 

Fructan challenge 4 

Day Amount Symptoms / comments 

1 2 slices 100% rye bread 

 

 

 

2 4 slices 100% rye bread 

 

 

 

3 6 slices 100% rye bread 

 

 

 

 

Galactan challenge 

Day Amount Symptoms / comments 

1 2 tablespoons baked beans 
or kidney beans 

 

 

2 4 tablespoons baked beans 
or kidney beans 

 

 

3 6 tablespoons baked beans 
or kidney beans 

 

 

Completing step 2 of the low FODMAP diet should take about 2 months.  After you have finished the 
challenges make an appointment to see your dietitian who will guide you through the final stages of the 
low FODMAP diet.   
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3. Step 3: Low FODMAP 

Step 3: Food Challenge - FODMAPs 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It may be 
used by other healthcare professionals if appropriate training has been given.  Please consult 
Waitemata DHB Dietitians if you have questions about using this information. 

 

 
 
 
 
 
Step 1: Cutting out foods that are high in FODMAPs for between six and eight weeks to see 

if your symptoms are caused by this group of foods.   
Step 2: Bringing back in some of the high FODMAP foods (a food challenge) to see which 

FODMAP groups you are reacting to 
Step 3: Gradually bringing back in “safe” foods and re-challenging every 6 months 
 
Now it is time to help you design a healthy, balanced diet based on the foods that don’t cause you 
to have discomfort.   
 
The low FODMAP diet is not a diet for life.   
This information sheet shows you what to eat on step 3.   
 
Your FODMAP food triggers 
You can write here the FODMAP food triggers that you have identified from the food challenges.  
Also any other foods that might cause you problems. 
 
 
 
 
 
 
 
 
 
 
 
It can also help to keep a list of what FODMAP groups you react to, and what symptoms they cause. 

 
FODMAP group Symptoms 
  

 
 
 

 

  
 

 
 

 

 

Patient Name:    Date: 
Health Professional Name: 
Designation:         Contact: 
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Step 3: Food Challenge - FODMAPs 

This nutrition information has been developed for use by Waitemata DHB Dietitians.  It may be 
used by other healthcare professionals if appropriate training has been given.  Please consult 
Waitemata DHB Dietitians if you have questions about using this information. 

 

What this information can help you do is identify why you have had an unexpected reaction.  This will help 
change your thoughts after a reaction from “I react to everything” or “what did I react to this time?!” to 
“okay, I get bloating when I have milk so where did I have the milk?”.  Rather than reacting to situations 
you can start being pro-active.  “I know I am going out for dinner and that I might have onion, so I know 
that I might feel unwell tonight and should plan a quiet day tomorrow”.   
 

What about the challenges I failed? 
 
It is likely that there are at least two FODMAP groups that you are still avoiding.  The longer these are out of 
your diet, the more chance there is that you may be able to tolerate them again.  We recommend that you 
re-challenge the FODMAP groups that you still have problems with every 4-6 months.  Try the challenge 
exactly as you did the first time.  Over time you will find that your reactions become less, until you are able 
to have all foods in varying amounts. 

Going forwards on FODMAPs 
 
One of the best tools for planning your healthy diet on a modified FODMAP diet is the Monash University 
Low FODMAP app.  This is available to buy for both Android and Apple (iphone) products.  A paper copy is 
available to buy from http://www.med.monash.edu/cecs/gastro/fodmap/  
 
You can use the app to check products.  They use a traffic light system to show whether the food is high, 
moderate or low in the FODMAP groups.  Now that you have completed the food challenges you know 
what food groups to look out for.   
 
There are many recipes out there, in books and on the internet for low FODMAP meals.  Always remember 
to check the ingredients against the Monash low FODMAP app.  Dr Sue Shepherd was one of the original 
low FODMAP research group and has published many recipe books.  These are usually good quality and 
reliable.   
 

Healthy eating for your gut 
Healthy eating for your gut is no different to healthy eating for general health. 
 

 At least 6-8 servings of wholegrain, high fibre carbohydrates each day 
 1-2 servings of low fat dairy products daily 
 1-2 servings of low fat protein – meat, fish, chicken, eggs, nuts, tofu each day 
 At least 8 servings of fruit and vegetables (mainly vegetables) daily 
 At least 2 litres of water to drink each day 
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Inflammatory Bowel Disease (IBS)1

INTRODUCTION
The two main forms of inflammatory bowel disease are Crohn’s disease and Ulcerative colitis. Both 
are chronic diseases that cause inflammation of the digestive system. See also DNZ Handbook 
Laboratory Tests section: Calprotectin, Disaccharides, Crohns and Ulcerative Colitis.

CROHN’S DISEASE2

Typically involves inflammation of the distal ileum or colon but can occur anywhere in the 
gastrointestinal tract. Symptoms include: diarrhoea, abdominal pain, tiredness and weight loss.

ULCERATIVE COLITIS2

Usually affects the rectum and a variable extent of the colon proximal to the rectum.

Symptoms of active disease or relapse of ulcerative colitis include bloody diarrhoea, an urgent need 
to defecate and abdominal pain.

• People with inflammatory bowel disease can go for long periods with few or no symptoms 
(this is known as remission), but these can be followed by a period of active disease when 
symptoms flare up (this is sometimes called a relapse or an exacerbation).

• Inflammatory bowel disease can be painful, disrupt normal activities and reduce quality of life, 
particularly during periods of active disease.

• It can affect social and psychological wellbeing and increase the person’s risk of developing 
other conditions, such as colorectal cancer, osteoporosis and anaemia.

• It can also impair growth and pubertal development in children and young people.

The aim when treating inflammatory bowel disease is either to heal the inflammation and so reduce 
symptoms during a flare-up (‘inducing remission’) or to prevent flare-ups happening in the future 
(‘maintaining remission’).

Nutrition support has been investigated as primary therapy to induce remission for adults with 
active Crohn’s disease. Although remission rates ranging from 20 to 84% have been reported 
with enteral nutrition support, steroid therapy has been shown to be more effective in inducing 
remission3. Thus, corticosteroids are generally considered as the first line of therapy for adults with 
active Crohn’s disease. However, enteral nutrition therapy may be considered as primary therapy in 

http://www.romecriteria.org/criteria/
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individuals who are intolerant to steroids or in individuals who are undernourished. See references 
below for full details on guidelines.

DIETETIC INTERVENTION
• Undernutrition with weight loss, protein deficiency and specific deficiencies in vitamins, 

minerals and trace elements are common in adults with active Crohn’s disease.

• Energy and nutrient requirements can vary depending on inflammatory activity.

• Current guidelines suggest that an intake of 25-30 kcal/kg body weight/day is generally 
sufficient to meet energy requirements3.

Specific dietary therapy for modulating symptoms in individuals with IBD has focused on 
carbohydrate and probiotics.

• There is emerging research looking at modified carbohydrate diets in the treatment of IBD, 
however more clinical trials are needed in this area.

• Dietary fibre requires further study for its potentially beneficial effects on improving IBD 
symptoms thought to be due to the production of short chain fatty acids from fermentation of 
soluble fibre.

• Supplementation with probiotics may be a safe and effective strategy to induce remission in 
Crohn’s disease and ulcerative colitis. A variety of probiotic preparations (e.g. Saccharomyces 
boulardii, E. coli Nissle 1917 and an oral probiotic formulation) and dosages have been 
studied with limited adverse effects reported. More research is needed to determine 
the optimal strain and dosage needed, along with more controlled clinical trials before 
recommending probiotics for general use in IBD.

References
1. https://www.nice.org.uk

2. NICE guideline CG152 and NICE guideline CG166

3. http://www.pennutrition.com/KnowledgePathway.aspx?kpid=5877: Gastrointestinal System–Inflammatory Bowel 
Disease Practice Guidance Summary. 2014.

https://www.nice.org.uk
http://www.pennutrition.com/KnowledgePathway.aspx?kpid=5877
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General Paediatrics
This section of the handbook focuses on an overview of general paediatric dietetic assessment 
and expected growth, estimating energy requirements, growth charts for the general paediatric 
population and some condition specific growth charts. For detailed paediatric information The NZ 
Neonatal and Infant Nutrition Handbook edited by Barbara Cormack should be referred to.

See also DNZ Handbook for Adverse Food Reactions and Cystic Fibrosis management.

Table 1. Definitions

Neonatal                                                  

Pre-term                                                  

Term                                                        

Post term                                                

Low birthweight (LBW)                            

Very low birthweight (VLBW)                  

Extremely low birthweight (ELBW)         

Small for gestational age (SGA)             

Appropriate for gestational age (AGA)   

Large for gestational age (LGA)             

Newborn period up to 4 weeks after birth

Less than 37 weeks gestation

37–42 weeks gestation

>42 weeks

Less than 2500 g

Less than 1500 g

Less than 1000 g

Weight <10th percentile for gestational age

Weight ≥10th and ≤90th percentile for gestational age

Weight >90th percentile for gestational age

Birth weight for healthy term infants is 3.2–3.5 kg.  There is some weight loss during the first five 
to seven days of life while feeding is established. Birth weight is usually regained by the tenth–
fourteenth day.

Nutritional Assessment for Infants and Toddlers (0-2 years)1, 2

• Well Child Tamariki Ora: Health Book (Plunket Book) is a useful tool when completing 
nutritional assessment of infants and toddlers born in New Zealand.

• Correct for gestational age born <37 weeks up to the age of 2 years, then chronological age 
after 2 years of age.

ANTHROPOMETRIC
• Gestational age, including birth weight, length and HC.

• Weight, height, BMI, recommended weight range.

• Well weight, changes in weight.

• Growth chart centiles.

• Skinfolds.

BIOCHEMICAL
• Albumin, pre-albumin, transferrin, CPR.

• Glucose.
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• Blood urea, creatinine (24 hour urine).

• Electrolytes (Na, K, Mg).

• Iron studies (haemoglobin, ferritin,TIBC).

• Lipids.

• Liver function tests.

• Lymphocytes, WBC (immune function), ESR (infection).

• Newborn screening.

• Urine or faecal tests – electrolytes, reducing substances, steatocrit, chymotrypsin.

• Vitamins, minerals and trace elements.

• Other tests (chest x-ray, CT, MRI, endoscopy, gastroscopy etc.).

CLINICAL
• Age and gender.

• Dehydration (sunken eyes, weakness), oedema, frequency of wet nappies.

• Medical/surgical history.

• GI function (vomiting, stool frequency, diarrhoea, anorexia, abdominal pain, bloating).

• Appearance (pallor, dry skin).

• Suck, swallow incoordination.

• Dental-absence or presence of first teeth, dental hygiene, dental caries.

• Medication and treatment.

• Temperature.

• Allergies.

• Developmental delay, impaired sight, hearing.

• Sleep pattern, irritability.

DIET
• Feeding history including duration of breastfeeding, and or infant formula and age introduced.

• Age of complementary solids and type  - home prepared/commercially prepared foods.

• 24 hour recall, food records, food frequency.

 ◦ Energy per kg/day

 ◦ Protein per kg/day

 ◦ Fluid per kg/day

• Observations of feeding and current intake – food and fluid.

• Food intolerance, food refusal, food allergies.

• Cooking methods, added sugar/salt/fat (spread/cooking), snacks.

• Supplements (food, vitamin, minerals, trace element, herbal, over the counter etc.).

• Feeding history–length of time spent feeding, prolonged mealtimes, whether self-feeding.
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ESTIMATED NUTRIENT REQUIREMENTS: PAEDIATRICS
• Energy, protein fluid etc. requirements as appropriate for age and clinical condition.

• See DNZ Handbook NRV section

SOCIAL
• Primary caregiver(s), family living arrangements and family support, person responsible for 

shopping/cooking and food availability in the home.

• Daily routine of infant-toddler.

• Transport access.

• Culture.

• Other health workers involved in care and support of infant or toddler.

• Previous review by dietitian.

Expected Growth in Infancy and Childhood3

Table 2. Expected growth in the first two years of life

Age Boys (g/week) Girls (g/week)
Weight gain using 50th centile for 
age of the UK-WHO growth charts

For the first 3 months 240 210
For the second 3 months 130 120
For the third 3 months 80 75
For the fourth 3 months 65 60
Second year of life 2.5 – 2.6 kg

Increase in length using 50th 
centile for age of the UK-WHO 
growth charts

First year of life 24 – 25 cm
Second year of life 11 – 12 cm

PREDICTION OF MATURE HEIGHT USING PARENTAL HEIGHT
Male   [Father’s ht (cm) + mother’s ht (cm)] + 13 cm / 2

Female   [Father’s ht (cm) + mother’s ht (cm)]–13 cm / 2

HEIGHT STANDARD DEVIATION SCORES (OR Z SCORES)
Z score gives a numerical score indicating how far from the 50th centile for age a child’s 
measurement is. For the UK-WHO growth chart each centile space equates to 0.67SD.

A child with a growth measurement on the 2nd centile will have a z-score of -2SD and a child with 
a growth measurement on the 98th centile will have a z-score of +2SD.  The 50th centile has a 
z-score of 0SD.

Calculations of z-scores by hand are time consuming. A computer software programme is available 
for purchase www.childgrowthfoundation.org

HEIGHT VELOCITY
Whole year velocity is most appropriate. Height velocity below 3rd centile represents abnormal 
growth and further assessment is indicated.

http://www.childgrowthfoundation.org
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Enteral Energy Requirements for Infants and Children

ESTIMATING ENERGY REQUIREMENTS FROM NUTRIENT REFERENCE VALUES 
(NRVS)
NRVs provide a guide to the energy requirements for infants and children up to 24 months (2 years) 
as an estimated energy requirement (ERR) (Table 3) and as a basal metabolic rate (BMR) for those 
aged 3-18 years (Table 4). Both include a growth factor.

Physical activity levels (PALs) (Table 5) are not used in calculating the requirements of infants and 
children up to 2 years but are used in those aged 3-18yrs in a simple calculation of BMR x PAL.

Table 3: Infants and children up to 2 years (MJ/day)

Age (months) Reference weight (kg) EER (MJ/day)
 Boys  Girls Boys Girls

1 4.4 4.2 2.0 1.8
2 5.3 4.9 2.4 2.1
3 6.0 5.5 2.4 2.2
4 6.7 6.1 2.4 2.2
5 7.3 6.7 2.5 2.3
6 7.9 7.2 2.7 2.5
7 8.4 7.7 2.8 2.5
8 8.9 8.1 3.0 2.7
9 9.3 8.5 3.1 2.8
10 9.7 8.9 3.3 3.0
11 10.0 9.2 3.4 3.1
12 10.3 9.5 3.5 3.2
15 11.1 10.3 3.8 3.5
18 11.7 11.0 4.0 3.8
21 12.2 11.6 4.2 4.0
24 12.7 12.1 4.4 4.2

Adapted from FNB:IOM (2002); reference weights from Kuczmarski et al (2000).

Table 4:  Children and adolescents aged 3-18 years (MJ/day)

Age 
guidea 
(years)

Reference 
Weightb 
(kg)

Reference 
height 
(m)

BMRc 
(MJ/day)

Age 
guidea 
(years)

Reference 
Weightb 
(kg)

Reference 
height 
(m)

BMRc 
(MJ/day)

Boys Girls
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3 14.3 0.95 3.4 3 13.9 0.94 3.2
4 16.2 1.02 3.6 4 15.8 1.01 3.4
5 18.4 1.09 3.8 5 17.9 1.08 3.6
6 20.7 1.15 4.1 6 20.2 1.15 3.8
7 23.1 1.22 4.3 7 22.8 1.21 4.0
8 25.6 1.28 4.5 8 25.6 1.28 4.2
9 28.6 1.34 4.8 9 29.0 1.33 4.5
10 31.9 1.39 5.1 10 32.9 1.38 4.7
11 35.9 1.44 5.4 11 37.2 1.44 4.9
12 40.5 1.49 5.8 12 41.6 1.51 5.2
13 45.6 1.56 6.2 13 45.8 1.57 5.5
14 51.0 1.64 6.6 14 49.4 1.60 5.7
15 56.3 1.70 7.0 15 52.0 1.62 5.8
16 60.9 1.74 7.3 16 53.9 1.63 5.9
17 64.6 1.75 7.6 17 55.1 1.63 5.9
18 67.2 1.76 7.7 18 56.2 1.63 6.0

a The height and or weight to age ratio may differ markedly in some ethnic groups. In this case, if BMI is in the acceptable 
range, it would be more relevant to use body weight as the main guide to current energy needs.

b Reference weights from Kuczmarski et al (2000) (see also FNB:IOM 2002).

c Estimated using Schofield et al (1985) equations for weight, height and age group 3–10, 10–18.

Table 5. Physical Activity levels (PAL)

Description of lifestyle PAL
Bed rest 1.2
Very sedentary 1.4
Light 1.6
Moderate 1.8
Heavy 2.0
Vigorous 2.2

• A PAL of 1.2 is appropriate for hospitalised children to provide an initial energy target.

PREDICTIVE EQUATIONS
These equations are estimates and individual variations can be considerable. They are a starting 
point of BMR x PAL which provides an initial energy requirement estimate from which to base 
ongoing clinical review.

Predictive equations are not used for infants under 3kg.

Table 6. Oxford Predictive Equations for Basal Metabolic Rate

Gender Age (y) MJ day Kcal day
Males 0–3 0.25W – 0.14 61.0W – 33.7

3 – 10 0.09W + 2.15 23.3W + 514
10 – 18 0.08W + 2.43 18.4W + 581

Age 
guidea 
(years)

Reference 
Weightb 
(kg)

Reference 
height 
(m)

BMRc 
(MJ/day)

Age 
guidea 
(years)

Reference 
Weightb 
(kg)

Reference 
height 
(m)

BMRc 
(MJ/day)

Boys Girls
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Females 0–3 0.24W – 0.1 58.9W – 23.1
3 – 10 0.08W + 2.12 20.1W + 507
10 – 18 0.04W + 3.18 11.1W + 761

Reference:

Henry CJK. Basal metabolic rate studies in humans: measurement and development of new equations. Public Health 
Nutrition 2005;8(7A) 1133-1152

Table 7. Schofield equations for estimating basal metabolic rate (BMR) in kcal per day for 
infants and children if accurate weight available

Age Male Female
0–3 years (59.5 x W*) – 30.4 (58.3 x W*)  - 31.1
3 – 10 years (22.7 x W) + 504 (22.3 x W) + 486
10 – 18 years* (17.7  x W) + 658 (13.4 x W) + 692

Table 8. Schofield equations for estimating basal metabolic rate (BMR) in kcal per day for 
infants and children if accurate weight and accurate height are available

Age Male Female
0 – 3 years BMR = (0.16 x W*) + (1517 x H*) – 617 BMR = (16.2 x W*) + (1023 x H*) – 413
3 – 10 years BMR = (19.6 x W) + (130 x H) + 415 BMR = (16.9 x W) + (162 x H) + 371
10 – 18 years BMR = (16.2 x W) + (137 x H) + 515 BMR = (8.36 x W) + (465 x H) + 200

*W = body weight in kilograms; H = length in metres

Reference:  

Schofield WN.  Predicting basal metabolic rate, new standard and review of previous work. Human Nutrition: Clinical 
Nutrition 1985;39C:5-41

Table 9. Estimating Energy Needs in Children with Cerebral Palsy and other 
Neuromuscular and Progressive Neurological Disorders

Calculation Comment
Cerebral Palsy1 Ambulatory athetoid CP 16kcal/cm height Similar energy needs to 

healthy children
Non-ambulatory with 
athetosis

May have increased energy expenditure

Immobile with spastic 
CP

Energy needs approximately 80% of the 
recommended energy requirements for age

Other2 Energy requirements often no more than 75% of the estimated average 
requirements for height age and often less, a child can still gain weight when 
receiving 20-30kcal/kg per day (85-125KJ/kg per day)

See DNZ Handbook Disease Specific Growth Charts.

Reference:
1. S.Eileen Hogan, Energy requirements of children with cerebral palsy. Can J Diet Prac Res 2004; 65:124-130

2. Clinical Paediatric Dietetics, 4th Edition 2015, chapter 29,  Edited by Vanessa Shaw

Gender Age (y) MJ day Kcal day



381

Estimating Requirements for Catch-up Growth in Infants, 
Toddlers and Children with Faltering Weight

• Calculate energy and protein on actual body weight and not expected body weight. See NRV 
tables for protein requirements or The Neonatal and Infant Nutrition Handbook 4th edition.

• For catch up growth, require 120–150% energy and protein of calculations based on actual 
body weight.

• Or

Kcal / kg required = 120kcal/kg x ideal weight for actual height

actual weight

There are many ways of estimating protein and energy requirements for catch up growth but these 
guidelines are easiest to use.

Reference:

Maclean WC, Lopez de Romana G, Massa E et al.  Nutritional management of chronic diarrhoea and malnutrition: 
primary reliance on oral feeding.  J Paediatr 1990, 97 316-23.

SUPPLEMENTATION OF FEEDS FOR TERM INFANTS REQUIRING INCREASED 
ENERGY OR THOSE WHO ARE FLUID RESTRICTED
Supplements may be added to both expressed breast milk and infant formula to achieve the 
required protein and energy required by the infant.

The osmolality of the feed should be no greater than 500 mOsm per kg H20 to the normal 
functioning gut, otherwise osmotic diarrhoea will result.

CARBOHYDRATE
• Age of the infant

• Maturity of the gut

• Absorptive capacity of the gut

FAT
• Long chain fat emulsions are favoured, as they have a lower osmotic effect.

• Medium chain fats should only be used where there is malabsorption of long chain fats e.g. 
chylothorax or lymphangectasia and in long chain fatty acid oxidation disorders.

• Supplementation with essential fatty acids in the form of walnut oil may be required if MCT is 
the principal source of fat.

CARBOHYDRATE AND FAT MIX E.G. SUPER SOLUBLE DUOCAL
Duocal is a balanced blend of fat and carbohydrate. This may be used as the carbohydrate and 
fat component of modular feeds or an energy enhancer to breast milk, infant formula and enteral 
feeds. Duocal is available on Pharmac Pharmaceutical Schedule for infants and children aged 4 
years or under.

Duocal should not be used if there is malabsorption of long chain fat e.g. chylothorax or 
lymphangectasia and in fatty acid oxidation disorders.
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PROTEIN
May be added to fluids as whole protein, peptides or amino acids.  Whole protein has the least 
effect on feed osmolality and amino acid the most.

For further information and guidelines for adding carbohydrate, fat or protein to expressed breast 
milk or fortifying standard infant formula refer to:  

1. Neonatal and Infant Nutrition Handbook, 4th edition – 2013, edited by Barbara Cormack or

2. Clinical Paediatric Dietetics, 4th edition 2015, chapter 1 edited by Vanessa Shaw.

Recommended Texts for Paediatric Nutrition
1. Neonatal and Infant Nutrition Handbook.  A nutrition handbook for health professionals. 4th edition  2013, edited by 

Barbara Cormack.

2. Clinical Paediatric Dietetics, 4th  edition 2015, edited by Vanessa Shaw

3. Food Hypersensitivity, diagnosing and managing food allergies and intolerance, edited  by Isabel Skypala and Carina 
Venter, 2009

4. The Great Ormond Street Colour Handbook of Paediatrics and Child Health, Stephan Strobel, Stephen D.Marks 
et.al  2006

Index of Growth Charts

Head Circumference Boys Birth to 2 years

Weight for age Boys Birth to 2 years

Weight for age Boys 2 – 5 years

Weight for age Boys 5 – 10 years

Length for age Boys Birth to 2 years

Height for age Boys 2 – 5 years

Height for age Boys 5 – 19 years

BMI for age Boys 5 – 19 years

Head Circumference Girls Birth to 2 years

Weight for age Girls Birth to 2 years

Weight for age Girls 2 – 5 years 

Weight for age Girls 5 – 10 years 

Length for age Girls Birth to 2 years 

Height for age Girls 2 – 5 years 

Height for age Girls 5 – 19 years 

BMI for age Girls 5 – 19 years 

Royal College of Paediatrics and Child Health, UK WHO growth charts        

Boys UK–WHO Neonatal and Infant Close Monitoring (NICM) Growth Chart

Boys New Zealand – World Health Organization Growth Chart 0–5 Years

Boys UK Growth chart 2-18yrs

Girls UK–WHO Neonatal and Infant Close Monitoring (NICM) Growth Chart

Girls New Zealand – World Health Organization Growth Chart 0–5 Years

Girls UK Growth chart 2-18yrs

Disease Specific Growth Charts
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Growth Charts
NORMAL GROWTH
“Well Child : Tamariki Ora : Health Book” http://www.who.int/childgrowth/en/

Head Circumference Boys Birth to 2 years

WHO Child Growth Standards

Head circumference-for-age  BOYS
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http://www.who.int/childgrowth/en/
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Weight for age Boys Birth to 2 years

WHO Child Growth Standards

Weight-for-age BOYS
Birth to 2 years (percentiles)
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Age (completed months and years)

W
ei

g
h

t 
(k

g
)

1 yearBirth 2 years

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11

15th

3rd

97th

50th

85th



385

Weight for age Boys 2 – 5 years

WHO Child Growth Standards

Weight-for-age BOYS
2 to 5 years (percentiles)

Age (completed months and years)
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Weight for age Boys 5 – 10 years

2007 WHO Reference

Weight-for-age  BOYS
5 to 10 years (percentiles)
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Length for age Boys Birth to 2 years

WHO Child Growth Standards

Length-for-age BOYS
Birth to 2 years (percentiles)
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Height for age Boys 2 – 5 years

WHO Child Growth Standards

Height-for-age BOYS
2 to 5 years (percentiles)

Age (completed months and years)
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Height for age Boys 5 – 19 years

2007 WHO Reference
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BMI for age Boys 5 – 19 years

2007  WHO Reference
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Head Circumference Girls Birth to 2 years

WHO Child Growth Standards

Head circumference-for-age  GIRLS
Birth to 2 years (percentiles)

H
ea

d 
ci

rc
um

fe
re

nc
e 

(c
m

)

Age (completed months and years)

 3rd

15th

50th

85th

97th

Months 2 4 6 8 10 2 4 6 8 10
Birth 1 year 2 years

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51



392

Weight for age Girls Birth to 2 years

WHO Child Growth Standards
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Weight for age Girls 2 – 5 years

WHO Child Growth Standards
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Weight for age Girls 5 – 10 years

2007 WHO Reference

Weight-for-age  GIRLS
5 to 10 years (percentiles)

W
ei

gh
t (

kg
)

Age (completed months and years)

 3rd

15th

50th

85th

97th

3 6 9 3 6 9 3 6 9 3 6 9 3 6 9Months
Years 5 6 7 8 9 10

15

20

25

30

35

40

45

15

20

25

30

35

40

45



395

Length for age Girls Birth to 2 years

WHO Child Growth Standards
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Height for age Girls 2 – 5 years

WHO Child Growth Standards
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Height for age Girls 5 – 19 years

2007 WHO Reference
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BMI for age Girls 5 – 19 years

2007 WHO Reference
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WHO Multicentre Growth Reference Study Group: WHO child growth standards based on length/height, weight and age. Acta Paediatr Suppl 
2006;450:76-85



399

UK WHO GROWTH CHARTS:
Reproduced with permission of Royal College of Paediatrics and Child Health, http://www.rcpch.ac.uk/growthcharts

Boys UK–WHO Neonatal and Infant Close Monitoring (NICM) Growth Chart
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Once you reach the end of the year start again at
the top, in the same column.

When you get to the top of calendar (when
working upwards from EDD) start again at the
bottom in the same column.
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Date boxes on this page are per calendar month.
To complete, use the EDD day. e.g. If EDD = 23/1/10,
enter 23/7/10 at 6m, 23/8 at 7m, 23/9 at 8m, etc.
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Instructions
Find the expected date of delivery (EDD) on the
calendar and work upwards in the same column
to find the weekly dates needed for the preterm
date boxes until birth gestation is reached. For
fortnightly dates on the 2 weeks to 6 months
chart, work downwards in the same column from
EDD (or DOB for term infants).

If DOB or EDD is 31st December use 30th
December; in a leap year use 28th February for
29th February. The date box date at 6 months may
differ from the calendar months date by up to 2
days, if the error exceeds 2 days then the boxes
are dated wrongly.
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BOYS UK–WHO
Neonatal and Infant
Close Monitoring
Growth Chart
23 weeks gestation to 2 years corrected age

Please place sticker (if available) otherwise write in space provided.

Name: ____________________________________________

NHS/CHI No:

Hospital No:

Date of Birth:

EDD:

Gestation: __________weeks __________days

For preterm infants this chart is wholly gestationally
corrected, using the date box method. Unlike the UK-WHO
A4 chart the arrow drawn back method should not be
used. New users need to be taught how to use this chart.
A fact sheet and powerpoint can be downloaded free from
www.growthcharts.rcpch.ac.uk

Which children is this chart suitable for? 
This chart has been designed for plotting growth measurements of
preterm infants from birth to the age of 2 years post-menstrual age.
The chart is also suitable for term neonates or young infants
requiring close monitoring. After this the UK-WHO 0-4 years charts
can be used. For healthy preterm babies born at or after 32 weeks
gestation the UK-WHO 0-4 years charts can be used from birth,
unless there is a need for detailed growth assessment.

A specialist growth chart for low birthweight 
The special features of this chart include: 

• A ‘date box’ system to assist accurate calculation of gestational age

• Large scale for detailed monitoring

• Low reading (SD) lines to allow assessment of very small infants

The three charts display data from two sources:

1. 23-42 weeks gestation. This chart is based on reanalysed
UK1990 data and illustrates the size at birth of UK infants born
at 23-42 weeks gestation around 1990 1. The 23-42 weeks
gestation chart does not describe how preterm infants grow
after birth because it shows only birth measurements of infants
born at different gestational ages. The weight of many babies
born before 32 weeks, particularly the sickest and most
immature, may fall by more than two centile spaces in the early
days.

2. 2 weeks to 6 months corrected age and 6 months to 2
years corrected age charts. These charts are derived from the
UK-WHO 0-4 years growth charts and use World Health
Organization (WHO) data on healthy, non-deprived breastfed
children of mothers who did not smoke 2. These charts do not
reflect the usual growth of the preterm infant population.
However individual infants who have remained well should
follow the trajectory indicated by the centile lines at their
corrected age.

Measuring
Remove all clothing, including caps or bonnets, footwear and
nappy. 

Weight: Use class III electronic scales. 

Length: Use length board or mat. Do not use measuring tape.

Head circumference: Use non-stretchable tape.

Anyone who takes measurements should be suitably trained or
supervised by someone competent. For further information and
training materials see www.growthcharts.rcpch.ac.uk

This is a new chart which is still being evaluated and any
feedback will be appreciated, via the feedback form on
www.growthcharts.rcpch.ac.uk

References
1. Cole TJ, Freeman JV, Preece MA. British 1990 growth reference centiles for weight, height,

body mass index and head circumference fitted by maximum penalized likelihood.
Stat.Med. 1998;17:407-29.

2. WHO Child Growth Standards www.who.int/childgrowth/en
3. Engle WA; American Academy Of Pediatrics. Age Terminology During The Perinatal Period: 

Policy Statement  Pediatrics 2004 114:1362-4.
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Plotting instructions
From birth until 2 weeks after the expected date of delivery (EDD)
plot measurements on the 23-42 weeks gestation chart. From
EDD plus 2 weeks (42 weeks gestation) plot measurements on the
2 weeks to 6 months chart. 

Gestational correction is always required when plotting babies born
preterm (before 37 completed weeks of gestation). Do not apply
any gestational correction for term babies (37-42 completed weeks
of gestation). If desired the chart may also be used to look up
relative size for gestation but always plot birth data for babies
born between 37-42 completed weeks at 40 weeks.

Calculating gestational, post-menstrual and corrected age from
dates is difficult and mistakes are common. Although the chart can
be plotted in the conventional way, this chart provides date boxes
which will allow you to move directly from dates to gestational age
and reduce the risk of error. To do this effectively, when first used
the chart needs to be prepared as below.

Before starting plotting use the calendar to fill in date
boxes. Then use the date boxes for speedy and accurate

calculation of age.

For preterm infants

1. If expected date of delivery (EDD) is not known, plot birthweight
at the exact gestational age and then calculate the date of the
next completed week (e.g. for date of birth (DOB) 24/2/09 at 27
weeks +3 days gestation, date at 28 weeks gestation will be
28/2/09). Then write in the date (day and month only) at each
completed week of gestation, using the calendar (left) as a
guide, until EDD is reached.

2. If EDD is known, write into the date box marked EDD then work
backwards on the 23-42 weeks chart, writing in the date (day
and month only) using the calendar (left) as a guide, for each
completed week of gestation until birth gestation is reached.

The date boxes are weekly on page 1 (23-42 weeks)
Fortnightly on page 2 (2 weeks to 6 months)
Per Calendar month on page 3 (6-24 months)

For all infants

After 42 weeks post-menstrual age use the 2 weeks to 6 months
chart. Mark the expected date of each completed fortnight after
EDD (or DOB for term infants) in the boxes at the bottom of the
chart, using the calendar (left) as a guide, and use these to identify
the gestationally corrected age.

On the 6 months to 2 years chart the date boxes are per calendar
month (4.33 weeks). These dates can be calculated using the date
in the EDD box. If a child’s EDD was 23/1/10 then mark 23/7/10 in
the 6 month box, 23/8 in the 7 month box, 23/9 in the 8 month
box, etc. By age 6 months the data box date may be up to 2 days
different from the calendar months date. This is not a problem, but
the calendar month date should be used from 6 months. If day error
is >2 days then a mistake has been made in dating the boxes. M
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Boys New Zealand – World Health Organization Growth Chart 0–5 Years
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Some degree of weight
loss is common after birth.
Calculating the percentage
weight loss is a useful way
to identify babies who
need assessment.
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Plot child’s
height centile on
the blue lines
above; the black
numbers show
average male
adult height for
this centile;
80% of children
will be within
±6 cm of this
value.
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Plotting preterm infants
Use the low birthweight
chart for infants less than 32
weeks gestation and any
other infants requiring
detailed assessment.
Use this section for infants
of less than 37 weeks
gestation. As with term
infants there may be some
weight loss in the early days.
From 42 weeks, plot on the
0–1 year chart with
gestational correction.

Gestational correction
Plot actual age then draw a
line back the number of
weeks the infant was preterm
and mark the spot with an
arrow; this is the gestationally
corrected centile.
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Data Recording

Recording Date

Weight

Head Circumference

Length/Height

Location

Health worker name

Birth Measurement

Recording Date

Weight

Head Circumference

Length/Height

Location

Health worker name

Measurement 2

Measurement 4

Measurement 6

Recording Date

Weight

Head Circumference

Length/Height

Location

Health worker name
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� Measure length until age 2; measure
height after age 2.

� A child’s height is usually slightly less
than their length.
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Boys UK Growth chart 2-18yrs
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Puberty starting before 9 years is precocious
Puberty starting before 9 years is precocious
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Predicted Adult Height
• Plot the most recent height

centile on the relevant centile
line and 

• Read off the predicted adult
height for this centile.

• Four out of five children will
be within ±6 cm of this value.

Father’s height: ____________

Mother’s height: ___________

Mid-parental Centile
• Plot the the Mother’s and

Father’s heights on their
respective scales and join the
two points with a line. The
mid-parental centile is where
this line crosses the centile line
in the middle. 

• Compare the mid-parental
centile to the child’s current
height centile, plotted on the
adult height predictor centile
scale.

• Nine out of ten children’s
height centiles are within
±two centile spaces of the
mid-parental centile.

For all Children
plotted in this
shaded area see
instructions.
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Girls UK–WHO Neonatal and Infant Close Monitoring (NICM) Growth Chart

length

head

GIRLS UK–WHO
Neonatal and Infant
Close Monitoring
Growth Chart
23 weeks gestation to 2 years corrected age

Please place sticker (if available) otherwise write in space provided.

Name: ____________________________________________

NHS/CHI No:

Hospital No:

Date of Birth:

EDD:

Gestation: __________weeks __________days

For preterm infants this chart is wholly gestationally
corrected, using the date box method. Unlike the UK-WHO
A4 chart the arrow drawn back method should not be
used. New users need to be taught how to use this chart.
A fact sheet and powerpoint can be downloaded free from
www.growthcharts.rcpch.ac.uk

Which children is this chart suitable for? 
This chart has been designed for plotting growth measurements of
preterm infants from birth to the age of 2 years post-menstrual age.
The chart is also suitable for term neonates or young infants
requiring close monitoring. After this the UK-WHO 0-4 years charts
can be used. For healthy preterm babies born at or after 32 weeks
gestation the UK-WHO 0-4 years charts can be used from birth,
unless there is a need for detailed growth assessment.

A specialist growth chart for low birthweight 
The special features of this chart include: 

• A ‘date box’ system to assist accurate calculation of gestational age

• Large scale for detailed monitoring

• Low reading (SD) lines to allow assessment of very small infants

The three charts display data from two sources:

1. 23-42 weeks gestation. This chart is based on reanalysed
UK1990 data and illustrates the size at birth of UK infants born
at 23-42 weeks gestation around 1990 1. The 23-42 weeks
gestation chart does not describe how preterm infants grow
after birth because it shows only birth measurements of infants
born at different gestational ages. The weight of many babies
born before 32 weeks, particularly the sickest and most
immature, may fall by more than two centile spaces in the early
days.

2. 2 weeks to 6 months corrected age and 6 months to 2
years corrected age charts. These charts are derived from the
UK-WHO 0-4 years growth charts and use World Health
Organization (WHO) data on healthy, non-deprived breastfed
children of mothers who did not smoke 2. These charts do not
reflect the usual growth of the preterm infant population.
However individual infants who have remained well should
follow the trajectory indicated by the centile lines at their
corrected age.

Measuring
Remove all clothing, including caps or bonnets, footwear and
nappy. 

Weight: Use class III electronic scales. 

Length: Use length board or mat. Do not use measuring tape.

Head circumference: Use non-stretchable tape.

Anyone who takes measurements should be suitably trained or
supervised by someone competent. For further information and
training materials see www.growthcharts.rcpch.ac.uk

This is a new chart which is still being evaluated and any
feedback will be appreciated, via the feedback form on
www.growthcharts.rcpch.ac.uk

References
1. Cole TJ, Freeman JV, Preece MA. British 1990 growth reference centiles for weight, height,

body mass index and head circumference fitted by maximum penalized likelihood.
Stat.Med. 1998;17:407-29.

2. WHO Child Growth Standards www.who.int/childgrowth/en
3. Engle WA; American Academy Of Pediatrics. Age Terminology During The Perinatal Period: 

Policy Statement  Pediatrics 2004 114:1362-4.
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GIRLS
6 months
to 2 years

Corrected age post-term in calendar months

Instructions
Find the expected date of delivery (EDD) on the
calendar and work upwards in the same column
to find the weekly dates needed for the preterm
date boxes until birth gestation is reached. For
fortnightly dates on the 2 weeks to 6 months
chart, work downwards in the same column from
EDD (or DOB for term infants).

If DOB or EDD is 31st December use 30th
December; in a leap year use 28th February for
29th February. The date box date at 6 months may
differ from the calendar months date by up to 2
days, if the error exceeds 2 days then the boxes
are dated wrongly.

When you get to the top of calendar (when
working upwards from EDD) start again at the
bottom in the same column.

Once you reach the end of the year start again at
the top, in the same column.
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Date boxes on this page are per calendar month.
To complete, use the EDD day. e.g. If EDD = 23/1/10,
enter 23/7/10 at 6m, 23/8 at 7m, 23/9 at 8m, etc.
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Corrected age post-term in calendar months
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Plotting instructions
From birth until 2 weeks after the expected date of delivery (EDD)
plot measurements on the 23-42 weeks gestation chart. From
EDD plus 2 weeks (42 weeks gestation) plot measurements on the
2 weeks to 6 months chart. 

Gestational correction is always required when plotting babies born
preterm (before 37 completed weeks of gestation). Do not apply
any gestational correction for term babies (37-42 completed weeks
of gestation). If desired the chart may also be used to look up
relative size for gestation but always plot birth data for babies
born between 37-42 completed weeks at 40 weeks.

Calculating gestational, post-menstrual and corrected age from
dates is difficult and mistakes are common. Although the chart can
be plotted in the conventional way, this chart provides date boxes
which will allow you to move directly from dates to gestational age
and reduce the risk of error. To do this effectively, when first used
the chart needs to be prepared as below.

Before starting plotting use the calendar to fill in date
boxes. Then use the date boxes for speedy and accurate

calculation of age.

For preterm infants

1. If expected date of delivery (EDD) is not known, plot birthweight
at the exact gestational age and then calculate the date of the
next completed week (e.g. for date of birth (DOB) 24/2/09 at 27
weeks +3 days gestation, date at 28 weeks gestation will be
28/2/09). Then write in the date (day and month only) at each
completed week of gestation, using the calendar (left) as a
guide, until EDD is reached.

2. If EDD is known, write into the date box marked EDD then work
backwards on the 23-42 weeks chart, writing in the date (day
and month only) using the calendar (left) as a guide, for each
completed week of gestation until birth gestation is reached.

The date boxes are weekly on page 1 (23-42 weeks)
Fortnightly on page 2 (2 weeks to 6 months)
Per Calendar month on page 3 (6-24 months)

For all infants

After 42 weeks post-menstrual age use the 2 weeks to 6 months
chart. Mark the expected date of each completed fortnight after
EDD (or DOB for term infants) in the boxes at the bottom of the
chart, using the calendar (left) as a guide, and use these to identify
the gestationally corrected age.

On the 6 months to 2 years chart the date boxes are per calendar
month (4.33 weeks). These dates can be calculated using the date
in the EDD box. If a child’s EDD was 23/1/10 then mark 23/7/10 in
the 6 month box, 23/8 in the 7 month box, 23/9 in the 8 month
box, etc. By age 6 months the data box date may be up to 2 days
different from the calendar months date. This is not a problem, but
the calendar month date should be used from 6 months. If day error
is >2 days then a mistake has been made in dating the boxes.
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Girls New Zealand – World Health Organization Growth Chart 0–5 Years
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Girls UK Growth chart 2-18yrs
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Puberty is delayed if no signs are present by 13 years

Puberty com
pleting after 16 years is delayed

Pre-puberty 0.4th

Predicted Adult Height
• Plot the most recent height

centile on the relevant centile
line and 

• Read off the predicted adult
height for this centile.

• Four out of five children will
be within ±6 cm of this value.

Father’s height: ____________

Mother’s height: ___________

Parent Height Comparator

Mid-parental Centile
• Plot the the Mother’s and

Father’s heights on their
respective scales and join the
two points with a line. The
mid-parental centile is where
this line crosses the centile line
in the middle. 

• Compare the mid-parental
centile to the child’s current
height centile, plotted on the
adult height predictor centile
scale.

• Nine out of ten children’s
height centiles are within
±two centile spaces of the
mid-parental centile.
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DISEASE SPECIFIC GROWTH CHARTS
Achondroplasia:

Hoover-Fong JE, McGready J, Schulze KJ, Barnes H and Scott CI. Weight for Age Charts for 
Children with Achondroplasia. Am J Med Genet Part A 143A:2227-2235 (2007).

Hoover-Fong JE,Schulze KJ, McCready J, Barnes H and Scott CI. Age-appropriate Body Mass 
Index in Children with Achondroplasia: Interpretation in Relation to Indexes of Height1-3. Am J Clin 
Nutr 2008;88:364-71

Cerebral Palsy:

http://www.aappublications.org/search/cerebral%2Bpalsy%2Bgrowth%2Bcharts

Down Syndrome:

http://www.growthcharts.com

Styles ME, Cole TJ et al. New cross sectional stature, weight and head circumference references 
for Down’s syndrome in the UK and Republic of Ireland Arch Dis Child 2002;87:104-108

Duchenne Muscular Dystrophy:

Griffiths RD and Edwards RH. A new chart for weight control in Duchenne muscular dystrophy. Arch 
Dis Chld 1988; 63:1256-1258

West NA, Yang ML, Weitzenkamp DA et al. Patterns of Growth in Ambulatory Males with Duchenne 
Muscular Dystrophy. J Pediatr 2013;163:1759-63.

Noonan Syndrome:

Malaquias AC, Brasil AS, Pereira AC, Arnhold JP et al. Growth Standards of Patients with Noonan 
and Noonan-Like Syndromes with Mutations in the RAS/MAPK Pathway. Am J Med Genet Part A 
158A:2700-2706.

https://rasopathiesnet.org/wp-content/uploads/2014/01/265_Noonan_Guidelines.pdf

Prader-Willi Syndrome:

Butler M, Sturich J et al. Growth Standards of Infants With Prader-Willi Syndrome. Pediatrics 2011; 
127:4 687-695.

Butler MG, Lee J, Manzardo AM, Gold JA, Miller JL, Kimonis V and Driscoll DJ. Growth Charts for 
Non-Growth Hormone Treated Prader-Willi Syndrome. Pediatrics 2015;135;e-126-135

Turner Syndrome:

http://pediatrics.aappublications.org/content/111/3/692.full.html

Williams Syndrome:

Martin NDT, Smith WR, Cole TJ and Preece MA. New height, weight and head circumference 
charts for British children with Williams syndrome. Arch Dis Child 2007;92: 598-601

https://williams-syndrome.org/growth-charts/growth-charts

http://www.aappublications.org/search/cerebral%2Bpalsy%2Bgrowth%2Bcharts
http://pediatrics.aappublications.org/content/early/2011/07/13/peds.2010-2801 
http://www.growthcharts.com
https://rasopathiesnet.org/wp-content/uploads/2014/01/265_Noonan_Guidelines.pdf
http://pediatrics.aappublications.org/content/111/3/692.full.html
https://williams-syndrome.org/growth-charts/growth-charts
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Pregnancy and 
breastfeeding



407

The following information is based primarily on the Ministry of Health’s Food and Nutrition 
Guidelines for Healthy Pregnant and Breastfeeding Women1 and Guidance for Healthy Weight Gain 
in Pregnancy.2

The following topics are covered:

1. Dietary recommendations for healthy pregnant and breastfeeding women

2. Supplementation recommended for pregnant and breastfeeding women

3. Healthy weight gain in pregnancy, including advice on physical activity

Dietary recommendations for healthy pregnant and 
breastfeeding women

THE RECOMMENDATIONS FOR HEALTHY PREGNANT AND BREASTFEEDING 
WOMEN ARE:

1. Maintain a healthy body weight by eating well and being physically active each day (unless 
specifically advised not to be physically active).

2. Eat a variety of healthy foods every day from each of the four main food groups below:

 ◦ Vegetables and fruit.

 ◦ Breads and cereals, preferably wholegrain.

 ◦ Milk and milk products, preferably reduced or low-fat options.

 ◦ Lean meat, poultry, seafood, eggs, legumes, nuts and seeds.

3. Prepare foods or choose pre-prepared foods, drinks and snacks:

 ◦ With minimal added fat, especially saturated fat.

 ◦ That are low in salt; if using salt, choose iodised salt.

 ◦ With little added sugar; limit intake of high-sugar foods.

4. Drink plenty of fluids each day, especially water and reduced or low-fat milk.

5. It is best not to drink alcohol during pregnancy and whilst breastfeeding.

6. Purchase, prepare, cook and store food to ensure food safety.

FOOD GROUPS AND THE NUTRIENTS THEY PROVIDE
Nutritional needs are higher in pregnancy and during breastfeeding. Meeting these needs helps 
protect the long-term health of both the mother and baby.

The Food and Nutrition Guideline Statements refer to the four food groups. Table 1 gives a 
description of each food group, advice on the recommended number of servings, serving sizes, and 
a broad indication of the main nutrients supplied by each food group. However, not all the foods 
within each group will contain all these nutrients.

Table 1: Food groups: Advice on servings and nutrients for pregnant and breastfeeding 
women
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Food group Daily servings Serving size examples Nutrients provided

Vegetables and fruit Pregnant and breastfeeding women: 
At least six servings (at least four 
servings of vegetables and at least 
two servings of fruit). 

Vegetables 
1 medium potato, kumara or similar-sized root vegetable 
such as yam or taro (135 g) 
½ cup cooked vegetable [eg, puha, watercress, silverbeet, 
corn, broccoli (50-80 g)] 
½ cup salad or mixed vegetables (60g) 
1 tomato (80 g) 
Fruit 
1 apple, pear, banana or orange (130 g) 
2 small apricots or plums (100 g) 
½ cup fresh fruit salad 
½ cup stewed fruit (135 g) 
*1 cup fruit juice (250 ml) 
*2 tablespoons dried fruit

Carbohydrates 
Dietary fibre 
Vitamins: especially folate, beta-carotene 
(provitamin A) (yellow and green 
vegetables), and vitamin C (dark green 
vegetables and most fruit, potatoes) 
Minerals: magnesium, potassium

*If consumed, only one serving of juice or 
one serving of dried fruit counts towards the 
total number of servings for the day.

Breads and cereals, 
preferably wholegrain

Pregnant women: At least six 
servings

Breastfeeding women: At least seven 
servings

1 bread roll (50 g) 
1 muffin (80 g) 
1 medium slice bread (26 g) 
1 cup cornflakes 
½ cup muesli (55 g) 
½ cup cooked porridge (130 g) 
1 cup cooked pasta (150 g) 
1 cup cooked rice (150 g) 
1 cup cassava or tapioca (150 g) 
2 plain sweet biscuits (14 g)

Protein 
Carbohydrates 
Dietary fibre 
Vitamins: all B group (except B12), E (rich in 
wheat germ) 
Minerals (particularly in wholegrain breads 
and cereals): magnesium, calcium, iron, 
zinc and selenium

Milk and milk products 
and alternatives , 
choose low or reduced-
fat options

Pregnant and breastfeeding women 
At least three servings

1 cup milk (250 ml) 
1 pottle yoghurt (150 g) 
2 slices cheese (40 g) 
2 scoops ice cream (140 g) 
1 cup calcium-fortified soy milk (250 ml)

Protein 
Fats: higher proportion of saturated than 
poly- or monounsaturated fats especially in 
full-fat products 
Vitamins: riboflavin, B12, A, D 
Minerals: especially calcium, phosphorus, 
zinc and iodine

Lean meat, poultry, 
seafood, eggs, 
legumes, nuts and 
seeds

Pregnant and breastfeeding women 
At least two servings

2 slices cooked meat (approximately 100 g) 
¾ cup mince or casserole (195 g) 
1 egg (50 g) 
1 medium fillet of fish cooked (100 g) 
¾ cup cooked dried beans, peas or lentils (135 g) 
2 drumsticks or 1 chicken leg (110 g) 
½ cup nuts or seeds

Protein 
Fats: both visible and marbled in meat 
(mostly saturated fat, cholesterol); mostly 
unsaturated fats in seafood, nuts and seeds 
Carbohydrates: mainly legumes (dried peas 
and beans) 
Vitamins: B12, niacin, thiamin 
Minerals: iron, zinc, magnesium, copper, 
potassium, phosphorus and selenium 
Iodine: particularly in seafood and eggs  

Reference:

Modified from Food and Nutrition Guidelines for Healthy Pregnant and Breastfeeding Women: A background paper.1



409

2. Supplementation recommended for pregnant and 
breastfeeding women
Requirements for folate and iodine increase considerably during pregnancy and breastfeeding. 
Supplementation with folic acid and iodine tablets is required to ensure an adequate intake.

All pregnant women are recommended to take the folic acid-only and iodine-only tablets (these are 
registered medicines manufactured to meet quality and safety standards) which can be purchased 
from pharmacies at a reduced cost on prescription.

Women should also be encouraged to consume foods that are good sources of these nutrients, on 
a regular basis1 along with supplementation.

FOLATE AND FOLIC ACID
Poor folate status in early pregnancy is associated with neural tube defects (NTDs) in the infant. 
NTDs are a major category of birth defects and a leading cause of infant morbidity and mortality. 
Supplementation with as little as 400 µg of folic acid (a synthetic form of folate) daily in early 
pregnancy significantly reduces the prevalence of NTDs.

The Ministry of Health recommends that all women take an 800 µg (0.8 mg) folic acid-only tablet 
daily for at least four weeks before, and 12 weeks after, conception to reduce the risk of NTDs.

Women at high risk of a pregnancy affected by NTDs are recommended to take a 5000 µg (5 mg) 
folic acid tablet for the same period of time.1

Women at high risk of a pregnancy affected by NTDs are those who:

• Have previously had an NTD-affected pregnancy.

• Have a family history of NTD, or whose partner has a family history.

• Are affected by NTD themselves, or whose partner is affected by NTD.

• Are on insulin treatment for diabetes.

• Are taking medications known to affect folate metabolism, such as anti-convulsants, infertility 
treatment, vitamin A analogues used to treat acne and some anti-tumour agents (eg, 
carbemazepine, clomiphene, valproate, retinoids and etretinate).

• Foods naturally high in folate or fortified with folic acid include:

 ◦ Leafy green vegetables.

 ◦ Citrus fruit.

 ◦ Wholegrain bread and cereals.

 ◦ Legumes.

 ◦ Yeast extracts

 ◦ Liver (limit to 100 g per week)

 ◦ Folic-acid fortified breakfast cereals, breads or juices1

IODINE
• Iodine is essential for the production of thyroid hormones, which play an important role in 

normal growth and development.

• Mild to moderate iodine deficiency during pregnancy adversely affects both maternal and 
infant thyroid function and has implications for the neurological and physical development of 
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the infant.

• It is recommended that women take a 150 µg iodine-only tablet daily throughout pregnancy 
and breastfeeding.

• Pregnant women who have a pre-existing thyroid condition need to consult their doctor.

• Seaweed and kelp tablets are known to be rich sources of iodine, but the iodine content 
in these tablets is extremely variable and can be high enough to be toxic. These are not 
recommended for pregnant or breastfeeding women.1

• Important sources of iodine in foods for pregnant and breastfeeding women include:

 ◦ Low-fat milk and milk products.

 ◦ Eggs, fish and seafood.

 ◦ Some cereals

 ◦ Seameal custard

 ◦ Commercially made bread (excluding organic and unleavened bread) which is required 
to be made with iodised salt. 

 ◦ If salt is used, choose iodised salt.1

• The table below shows the supplementation recommended for pregnant and breastfeeding 
women. The Ministry of Health recommends these registered tablets, rather than products 
marketed as dietary supplements which are not required to meet quality and safety standards.

Table 2: Supplementation recommended for all pregnant and breastfeeding women1

Daily tablet Amount At least a month 
before pregnancy

From confirmation 
of pregnancy 
until the end of 
the 12th week of 
pregnancy

Throughout 
pregnancy and 
breastfeeding

Folic acid – low 
or high dose*

800 or 5000 µg 
(0.8 or 5 mg)

Yes Yes No

Iodine** 150 µg (0.15 mg) No Yes Yes
 
*A higher dose folic acid tablet is recommended for women with a higher risk of an NTD-affected pregnancy (including 
spina bifida).

**Pregnant women who have a pre-existing thyroid condition need to consult their doctor.

VITAMIN D
Vitamin D supplementation in pregnancy is only recommended for pregnant women at high risk 
of vitamin D deficiency. In general, testing of asymptomatic pregnant women and infants is not 
recommended. Tablets should be prescribed based on risk of vitamin D deficiency. If testing is 
undertaken, then a level ≥ 50 nmol/L is recommended for pregnant women.3

During pregnancy, women at higher risk of becoming deficient in vitamin D are those who:

• have darker skin – this includes many women from Africa, the Indian subcontinent and the 
Middle East as well as some Maori and Pacific women.

• Completely avoid sun exposure for religious, personal or medical reasons; for example 
women who are covered by veils and clothing over the whole body because they have had 
skin cancer, skin damage from the sun or are on photosensitising medications.
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• Have liver or kidney disease, or are on certain medications (e.g. some anticonvulsants) that 
affect vitamin D levels.

• Live in southern regions of New Zealand in winter – they are more likely to be vitamin D 
deficient in late winter or early spring.3

The main aim of vitamin D supplementation in pregnancy is to ensure that the foetus has sufficient 
vitamin D and is not born vitamin D deficient. The standard subsidised monthly 1.25 mg (50,000 
international units, IU) cholecalciferol tablet prescribed in New Zealand may be appropriate for 
women who have, or are at a higher risk of, vitamin D deficiency.

This dose is not recommended for widespread use in all pregnant women due to a lack of evidence 
of its safety in pregnant women who may not be vitamin D deficient.

Pregnant women at lower risk of vitamin D deficiency may benefit (and are unlikely to suffer harm) 
from vitamin D supplementation of between 10 µg/day (400 IU) and 15 µg/day (600 IU) throughout 
their pregnancy but especially in the third trimester.

There is currently no subsidised daily tablet listed on the Pharmaceutical Schedule.3

CONTRAINDICATIONS AND PRECAUTIONS FOR VITAMIN D SUPPLEMENTS:
Supplementation is not recommended when hypercalcaemia, hypervitaminosis D or renal 
osteodystrophy with hyperphosphataemia is present. Care should be taken when considering 
supplementation in the presence of atherosclerosis or cardiac function impairment, hypersensitivity 
to vitamin D, renal function impairment, or sarcoidosis.3

• Information for consumers on nutrition during pregnancy, including information on 
supplementation, is available from the Ministry of Health website at http://www.health.govt.nz/
your-health/healthy-living/pregnancy/nutrition-during-pregnancy.

• For advice on food safety see the Ministry for Primary Industries’ website at www.foodsmart.
govt.nz

3. Healthy weight gain in pregnancy
Achieving optimal weight gain during pregnancy is associated with improved outcomes for the 
mother and baby regardless of the mother’s existing weight.

Gaining too much extra weight during pregnancy can lead to adverse outcomes.

Gaining too little weight is associated with preterm birth and increased risk of small-for-gestational-
age (SGA) infants.2 

Excessive gestational weight gain is associated with an increased risk of:
For the mother: For the baby:

• Pre-eclampsia • Large-for-gestational-age (LGA)
• Gestational diabetes • Consistent increase in BMI
• Caesarean section • Consistent increase in blood pressure
• Weight retention postpartum • Abnormal metabolic profile in later life

Many women enter pregnancy already overweight or obese, and this is associated with a range of 
complications for both mother and baby.

Losing weight during pregnancy is not recommended due to the increased risk it poses of having a 

http://www.health.govt.nz/your-health/healthy-living/pregnancy/nutrition-during-pregnancy
http://www.health.govt.nz/your-health/healthy-living/pregnancy/nutrition-during-pregnancy
http://www.foodsmart.govt.nz
http://www.foodsmart.govt.nz
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low birth weight baby. However, the amount of weight gained during pregnancy can be modified.

The Institute of Medicine (IOM) guidelines for weight gain during pregnancy 4 recommend that 
women who are overweight or obese should aim for lower weight gains compared to women with a 
healthy pre-pregnancy weight.2

Entering pregnancy with a BMI within the obese category is associated with an increased risk of:
For the mother: For the baby:

• Miscarriage • Stillbirth
•  Gestational diabetes • Congenital abnormalities
• Pre-eclampsia • Prematurity
•  Venous thromboembolism • Macrosomia
•  Induced labour • Neonatal death
•  Caesarean section  
•  Anaesthetic complications  
•  Wound infections  
•  Less likely to establish breastfeeding  

PRACTICE POINTS FOR PRE-PREGNANCY:
• All women of childbearing age should have their weight and height measured and 

documented and Body Mass Index (BMI) calculated.

• For a woman who has a BMI that falls within the obese category, it is recommended that the 
women lose weight before becoming pregnant. Advice should be given that is consistent with 
the Clinical Guidelines for Weight Management in New Zealand Adults.5

• Prescribe folic acid for any women planning a pregnancy (see section on supplementation).

• Women who have had bariatric surgery should be advised not to conceive in the first year 
post procedure during the period of dramatic weight loss.2 

PRACTICE POINTS FOR PREGNANCY:
The advice below applies to women with uncomplicated singleton pregnancies.

• Health professionals should advise all pregnant women on recommended weight gain 
according to the 2009 IOM guidelines,4 see Table 3.

• The amount of weight that a woman can expect to gain during pregnancy varies depending 
on the woman’s pre-pregnancy BMI.

• Body Mass Index (BMI) should be calculated from measured height and measured weight at 
booking or first visit (ideally before 10 weeks gestation) by the Lead Maternity Carer (LMC). If 
the woman presents after 10 weeks gestation, weight gain can still be advised based on best 
estimate of pre-pregnancy BMI.

• The IOM’s recommendations for gestational weight gain (GWG) should be used in 
combination with professional judgement and a discussion with the woman regarding nutrition 
and physical activity.

• Women should be encouraged to monitor and record their own weight regularly (for example, 
monthly) during pregnancy and discuss with their health practitioner. If this is not possible for 
a woman, they can ask to be weighed at antenatal visits.
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• Dieting to lose weight is not recommended during pregnancy.2

Table 3: Recommendations for total and average rate of weight gain during a singleton 
pregnancy, by pre-pregnancy BMI

Pre-pregnancy BMI (kg/m 2) Total weight gain range (kg) Rates of weight gain 2nd and 3rd 
trimester (mean range in kg/
week)1

Underweight (<18.5) 12.5-18 0.51 (0.44-0.58)
Healthy weight (18.5-24.9) 11.5-16 0.42 (0.35-0.50)
Overweight (25.0-29.9) 7-11.5 0.28 (0.23-0.33)
Obese (≥ 30.0) 5-9 0.22 (0.17-0.27)
1 Calculations assume a 0.5-2 kg weight gain in the first trimester

 
Source: Weight gain in pregnancy: Re-examining the guidelines.4

PHYSICAL ACTIVITY DURING PREGNANCY
• Physical activity during pregnancy can have many positive benefits for women. These 

include more appropriate weight gain, weight loss after pregnancy, improved mood and sleep 
patterns, faster progression of labour, less need for induction, and a lower requirement for 
pain relief and operative delivery.

• Moderate aerobic and strength-conditioning activities are considered safe for most people 
and are to be encouraged in pregnancy.

• Examples of safe activities are walking, swimming, yoga, stretching, biking, and low-impact 
aerobics and certain physical activity programmes.

• As a guide, a pregnant woman should be able to carry out a conversation while doing 
moderate intensity activity.

• Pregnant women should aim to do at least 150 minutes of moderate intensity physical activity 
spread throughout the week. For women who are not usually physically active, 10-15 minutes 
of daily activity can be gradually increased to 30 minutes a day.2

PRACTICE POINTS FOR POSTPARTUM:
• Discuss healthy eating, physical activity and breastfeeding as strategies for encouraging a 

return to pre-pregnancy weight.

• Advise women who are overweight or obese of the benefits of weight loss pre-pregnancy and 
between pregnancies.

• Encourage and support initiation and continuation of breastfeeding. Breastfeeding has many 
benefits for both the mother and baby. Breastfeeding has been associated with postpartum 
weight loss.

Useful resources about weight management and good nutrition during pregnancy.
Weight management

Weight management website (includes recent research, tools, information and services) http://
weightmanagement.hiirc.org.nz/section/8958/weight-management/

Quick reference guide (includes algorithm in Appendix 2) http://weightmanagement.hiirc.org.nz/
section/15130/fab-tools/?tab=4058

Online learning tool (for weight management)  

http://weightmanagement.hiirc.org.nz/section/8958/weight-management/
http://weightmanagement.hiirc.org.nz/section/8958/weight-management/
http://weightmanagement.hiirc.org.nz/section/15130/fab-tools/?tab=4058
http://weightmanagement.hiirc.org.nz/section/15130/fab-tools/?tab=4058
http://learnonline.health.nz/course/view.php?id=48
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http://learnonline.health.nz/course/view.php?id=48

Healthy Weight Gain in Pregnancy (consumer information) 
http://www.health.govt.nz/your-health/healthy-living/pregnancy/healthy-weight-gain-during-
pregnancy

Nutrition during pregnancy

Nutrition during Pregnancy (consumer information on the Ministry of Health, Your health webpage) 
www.health.govt.nz/your-health/healthy-living/pregnancy/nutrition-during-pregnancy

Eating for Healthy Pregnant Women (consumer information and link to downloadable booklet 
https://www.healthed.govt.nz/resource/eating-healthy-pregnant-womenng%C4%81-kai-totika-
m%C4%81-te-wahine-hap%C5%AB

Eating for Healthy Breastfeeding Women (consumer information and link to downloadable booklet) 
https://www.healthed.govt.nz/resource/eating-healthy-breastfeeding-womenng%C4%81-kai-totika-
m%C4%81-te-%C5%ABkaip%C5%8D

Folic Acid and Spina Bifida/ Iodine and Iodine Deficiency (consumer information and link to 
downloadable factsheet) 
https://www.healthed.govt.nz/resource/folic-acid-and-spina-bifidaiodine-and-iodine-deficiency

Vitamin D and your pregnancy/ Vitamin D and your baby (consumer information and link to 
downloadable factsheet; available in a variety of languages) 
http://www.health.govt.nz/your-health/healthy-living/pregnancy/nutrition-during-pregnancy/vitamin-
d-and-your-pregnancy
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Nutrition Care of Adults with Chronic Kidney Disease (CKD)
These guidelines are designed as a quick reference for use in various clinical settings. Nutrient 
recommendations for CKD are based on the stage of CKD and treatment modality. While 
information here is appropriate for the majority of patients each patient should be assessed 
individually and thoroughly. Nutrient recommendations should be based on the findings in the 
nutrition assessment, clinical expertise and common sense. Do not restrict the diet above what is 
necessary to maintain adequate clinical, nutrient and metabolic status. Nutrition recommendations 
should be presented as goals rather than restrictions and individualized to the patient.

DEFINITION OF CKD
CKD is defined as abnormalities of kidney structure or function, present for >3 months, with 
implications for health.

Table 1. Criteria for CKD (either of the following present for >3 months)

Markers of kidney damage Albuminuria ACR ≥3 mg/mmol
Urine sediment abnormalities
Electrolyte and other abnormalities due to tubular disorders
Abnormalities detected by histology
Structural abnormalities detected by imaging
History of kidney transplantation

Decreased GFR GFR <60 ml/min/1.73 m2 (GFR categories G3a-G5)

Abbreviations: Albumin Creatinine Ratio (ACR), Glomerular Filtration Rate (GFR)

KDIGO STAGING OF CKD
CKD is classified based on cause, GRF category, and albuminuria category.

CKD is based on presence or absence of systemic disease and the location within the kidney of 
observed or presumed pathologic-anatomic findings.

Table 2. GFR categories in CKD

GFR Category GFR (ml/min/1.73 m2) Terms
G1 ≥90 Normal or high
G2 60 – 89 Mildly decreased
G3a 45 – 59 Mildly to moderately decreased
G3b 30–44 Moderately to severely decreased
G4 15–29 Severely decreased
G5 <15 Kidney failure

In the absence of evidence of kidney damage, neither GFR category G1 nor G2 fulfill the criteria for 
CKD.

PRACTICAL STEPS TO NUTRITION ASSESSMENT IN CHRONIC KIDNEY DISEASE 
(CKD)

1. Review the patient history: current and past information related to personal, medical, 
family and social history, hospitalisations, disabilities, cognitive impairment and dialysis 
treatment.
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2. Anthropometric measurements: measured height, weight, weight history, unintentional 
weight loss, desired weight, BMI, mid upper arm circumference.

3. Review of biochemistry: look for values that identify areas of concern (nutrition/immune 
status, state of uraemia, bone status, electrolyte status, iron status, vitamin/mineral status, 
hydration status, glycaemic control). Assess whether within acceptable / normal limits or 
abnormal. Consider trends.

4. Review nutrition focussed physical findings: including Subjective Patient Assessment 
rating (PG-SGA), muscle and subcutaneous fat deficit, hand grip strength, oral health, taste, 
appetite, GI symptoms.

5. Food and nutrition related history: include food and nutrition intake, meal / snack 
pattern, previous diets / education, eating environment (eats alone), supplements (plus 
herbal), medications (pertinent), knowledge / beliefs / attitudes, behaviour: (adherence, self 
monitoring), factors affecting access to food, physical activity and functioning, including 
“normal” for the patient and changes in intake. If on haemo-dialysis note differences in intake 
between dialysis and non-dialysis days.

6. Assess current intake: in line with comparative standards (energy, carbohydrate, protein, 
fat, Na+, K+, Ca++, P, fluid, micronutrients).

7. Assess / develop nutrition diagnoses with prioritised interventions. Determine goals.

8. Develop individualised diet prescription/meal pattern with appropriate nutrition 
interventions for nutrition problems and individual preferences. Be as liberal as possible to 
promote adequate intake and good nutrition status.

9. Give education and provide written materials at an appropriate level of education/
understanding.

10. Follow up within 1 – 3 months (earlier if necessary) to assess appropriateness of 
nutrition interventions as well as patient satisfaction and understanding. Modify plan as 
appropriate.

11. Re-evaluate on a regular basis: at least annually or if patient has a change in status such 
as significant weight change, extended hospitalisation or acute illness.

References
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NB: National Kidney Foundation, Inc., 30 East 33rd Street, New York, NY 10016, 1-800-622-9010 owns the 
copyright to the original material used in this section and in other sections of the DNZ Clinical Handbook where 
referenced as such. It is reprinted with permission from National Kidney Foundation, Inc.

2. KDIGO 2012 Clinical Practice Guidelines for the Evaluation and Management of CKD www.kdigo.org

Table 3. Daily Nutrient Recommendations for CKD

 CKD 3 CKD 4, 5 – Not on 
dialysis

Haemodialysis* Peritoneal Dialysis

Protein (g/
kg1)

0.75–1.0 0.75 – 1.0

>50% HBV protein

with adequate kJ 
intake

1.2 stable / 
maintenance

1.4 acutely ill or 
PEW

≥50% HBV protein

1.2-1.4

≥50% HBV protein

Tip Recent reviews identified protein requirements for maintenance HD 1.1, PD 1.0 – 1.2 
Needs confirmation, use clinical judgement

http://www.kdigo.org
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Energy 
(kcal/kg1)

Ideal for age, 
gender and BMI, 
physical activity 
level

35 <60 yrs (146 kJ)

30-35 >60 yrs (126 
– 146 kJ)

30–35 <60 yrs (126 
– 146 kJ)

25–35 >60 yrs (105 
– 146 kJ)

35 <60 yrs (146 kJ)

30-35 >60 yrs (126 
– 146 kJ)

(include kcal/kJ 
from dialysate)

Na+ (mmol) <100 80-100 80-100 80-100
Tip Role in BP management to reduce 

progression of Kidney Disease
Critical role in managing fluid balance

K+ (mmol/
kg1)

Usually unrestricted Unrestricted unless 
serum level high (K 
> 6.0) or trending 
upwards

Restrict to 1

Limit to 1 (70 mmol) Approximately 1

Often unrestricted

Tip Before commencing a low potassium check to ensure hyperkalaemia is not an acute 
response to conditions such as uncorrected acidosis

Phosphorus 
(mg)

Maintain serum 
levels WNL2

800-1000

Maintain serum

P3 & PTH4 WNL2

800-1000

10 – 12 mg P/g 
protein

800-1000

10 – 12 mg P/g 
protein

Tips Additional P burden from phosphorus additives if processed foods consumed
Calcium (g) RDI; maintain 

serum levels WNL2
RDI; maintain 
serum levels WNL2

Maintain serum 
levels WNL2 Total 
calcium not ≥RDI 

Maintain serum 
levels WNL2 . Total 
calcium not ≥RDI 

Fluid (ml) Individualised, 
usually unlimited

Individualised, 
usually unlimited

500 + PDUO5

Limit IDWG6 to 
1500-2000

(approx. 750 – 1500 
mL/day)

Individualised, 
maintain fluid 
balance

Vitamins/ 
Minerals

Renal-specific vitamin / mineral supplement if clinically indicated (RenalVit)  

OTC supplements are usually not suitable for CKD
Fibre 20 – 30 20–30 20–25 20–25
Practice 
Tips

Focus: Prevent and 
treat protein and 
energy malnutrition, 
mineral and 
electrolyte disorders 
and minimize the 
impact of other 
co-moribidities on 
the progression of 
kidney disease

Focus is on 
prevention of 
malnutrition and 
minimizing impact 
of co-morbidities. 
Optimize intake to 
reduce symptoms 
of malnutrition and 
uraemia

Regular subjective 
global assessments 
recommended 6 
monthly to identify 
predictors of poor 
outcome. Review 
intake on both 
dialysis and non 
dialysis days.

Include the 
glucose load of 
the dialysate when 
calculating energy 
requirements/ 
diabetes 
management. 
Address any 
constipation from 
time of catheter 
placement.

1 Based on ideal weight (BMI 22 – 25) or on adjusted weight (if obese or underweight)  
2 Within normal limits  
3 Phosphorous  
4 Parathyroid Hormone  
5 Previous days urine output  
6 Interdialytic weight gain  
7 Renal replacement therapy

*Based on standard treatment 4 hours, 3 times per week, longer hours less restriction of potassium and phosphorus.

 CKD 3 CKD 4, 5 – Not on 
dialysis

Haemodialysis* Peritoneal Dialysis
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   Renal specific micronutrient supplement available in NZ is 

Clinicians Renal Vit: 

Capsule composition includes folic acid 400 mcg, pyridoxine HCl 10 mg (8.2 mg pyridoxine), 
cyanocobalamin 2.4 mcg, ferrous fumarate 24.3 mg (elemental iron 8.0 mg), ascorbic acid 60 
mg, cholecalciferol 25 mcg, thiamine nitrate 1.5 mg, riboflavin 2 mg, biotin 30 mcg, calcium 
pantothenate 5 mg, nicotinamide 20 mg, zinc oxide 8 mg (zinc 6.43 mg), copper gluconate 0.9 mg 
(copper 0.12 mg), sodium selenite 55 mcg (22.99 mcg selenium). See www.pharmac.govt.nz for 
funding criteria.

Nutrient recommendations are compiled from a number of sources. While information here is 
appropriate for the majority of patients, each patient should be assessed thoroughly. Nutrient 
recommendations should be based on the findings of a thorough nutrition assessment, clinical 
expertise and common sense. Do not restrict the diet above what is necessary to maintain 
adequate clinical nutrition and metabolic status and individualized to the patient.
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Diabetic Nephropathy
Early detection of renal involvement and aggressive management of targets for HbA1c, blood 
pressure and weight reduction are essential to delay / avoid progression to established CKD. Once 
renal function is significantly reduced there is a relentless progression to end stage.

Diabetic nephropathy (DN) in the early stages causes an elevated glomerular filtration rate with 
enlarged kidney, but the principal feature of DN is proteinuria.

Table 1. Definitions of Albuminuria in Diabetic Nephropathy

Stages Urinary Albumin ACR* Comment
Moderate albuminuria 30 – 300 mg/24 hours 3–30 mg/mmol Previously “microalbuminuia”
Severe albuminuria >300 mg/24 hours >30 mg/mmol Previously “macroalbuminuria”
Overt diabetic disease   Severe albuminuria and/

or impaired renal function in 
the background of diabetic 
nephropathy

*ACR, albumin/creatinine ratio

STAGES OF DIABETIC NEPHROPATHY:
Stage 1: Hyperglycaemia leads to increased kidney filtration due to osmotic load and toxic effects 
of high blood glucose. There is increased GFR with enlarged kidneys. Blood glucose control can 
reverse early changes. GFR >90 ml/min and/or increased GFR with enlarged kidneys

Stage 2: 2 – 3 years after diagnosis: a clinically silent phase, but continued kidney hyperfiltration 
and hypertrophy with mildly decreased GFR 60 – 89 ml/min. Mineral abnormalities begin.

http://www.pharmac.govt.nz/
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Stage 3: 7-10 years after diagnosis: moderately decreased GFR 30-59ml/min and 
microalbuminuria. 20% develop nephropathy within 5 years with standard care. 50% do not 
progress; predicts progression best for those with Type 1 diabetes; predicts macrovascular disease; 
is associated with high HbA1c. Calcium absorption decreases at GFR < 50ml/min; erythropoietin 
synthesis drops; lipoprotein activity begins to decrease. 

Stage 4: Overt nephropathy with GFR decreased to 15 – 29 ml/min. Patients almost always present 
with hypertension and albuminuria. About 10% have nephrotic range of proteinuria. Triglyceride 
levels begin to rise, along with a tendency toward metabolic acidosis and hyperkalaemia.

Stage 5: Need renal replacement therapy (RRT). GFR is <15 ml/min, with elevated serum 
creatinine.

Over 25 – 30 years (10 years after microalbuminuria begins), >24% of Type 1 DM progress 
to Stage 5. Over 25 years, about 8% of patients with Type 2 DM progress to Stage 5. Insulin 
adjustment is often required due to diminished insulin degradation.

APPROACHES TO IMPROVING OUTCOMES RELATED TO DIABETIC 
NEPHROPATHY
Effective control of blood glucose

• HbA1c <53 mmol/mol reduces the development of microvascular complications in Type 1 
diabetes (T1 DM) and type 2 diabetes (T2 DM).

• More intensive glycaemic controls further reduces the development of complications 
(albuminuria).

• Strict glycaemic control can delay the progress of renal injury even once overt proteinuria has 
developed.

Optimize blood pressure control (BP)

• T1 DM and T2 DM treated with antihypertensive therapy (ACE inhibitor or ARB).

• Decreases the rate of progression of albuminuria and promotes regression to normal 
albuminuria. There is potential neuroprotective effects for those with normal BP and 
microalbuminuria.

Sodium intake restriction enhances the antihypertensive and anti-albuminuric effects of ACE 
and ARB and improves the renal protective effect of the renal angiotensive system (RAS). Most 
guidelines recommend <2,300 mg sodium/day (<100 mmol sodium/day).

Weight reduction alone in obese T2 DM results in reduced albuminuria. Encourage weight 
reduction to within healthy weight range in early stages of DN.

Lifestyle (diet and exercise) is an integral part of diabetes care. Guidelines for blood glucose 
control for T1 DM and T2 DM apply for those with DN.

Protein restriction is not recommended for those with DN–aim for RDI. Most guidelines 
recommend as a target protein intake for DN Stages 1 – 2 0.8 g – 1 g/kg IBW. Stages 3 – 4 is 0.8 
– 0.9 g/kg IBW per day. Protein reduction should not be at the expense of glycaemic control. High 
protein diets are not recommended.

Smoking cessation is recommended as it is an independent risk factor for progression of CKD.

HYPOGLYCAEMIA IN CKD
Intensive treatment for hyperglycaemia prevents elevated albuminuria or delays its progression, 
but efforts to achieve near normal glycaemia may increase the potential for severe hypoglycaemia. 
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Regular evaluation and adjustment of diabetes medication are required as GFR declines due to:

• Reduced GFR (approximately 60 ml/min/<1.73m2) limits insulin clearance (longer circulating 
insulin / extended half-life).

• Decreased degradation of insulin in peripheral tissues.

• Decline in gluconeogenesis with decreased renal mass.

• Uraemic anaemia with sub-optimal intake.

• HbA1c is not reliable once Hb concentrations start to reduce. Capillary blood glucose  
readings are more accurate.
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Nephrotic Syndrome
Nephrotic syndrome is caused by different disorders that damage the kidneys, which leads to the 
release of too much protein in the urine.

The most common causes are minimal change disease (children) and membranous 
glomerulonephritis (adults). It can also occur from other diseases such as cancer, diabetes, 
systemic lupus erythematosus, multiple myeloma, amyloidosis, genetic and immune 
disorders, infections, use of certain drugs, and other kidney disorders (focal and segmental 
glomerulosclerosis, glomerulonephritis).

The most common symptoms are proteinuria, swelling (face, ankles and legs, abdomen), and 
foamy appearance of the urine, fluid accumulation, low serum albumin, and hyperlipidemia.

The goals of treatment are to relieve symptoms, prevent complications, and delay kidney damage.

Treatments include:

• Controlling blood pressure (below 130/80 mmHg),

• Use of angiotensin-converting enzyme (ACE) inhibitors and/or angiotensin receptor blockers 
(ARBs), possibly diuretics.

• Minimizing protein loss in the urine

• Use of corticosteroids or other drugs that suppress or quiet the immune system

• Medications to reduce blood cholesterol (statins).

• Anticoagulants to treat or prevent blood clots.

• Diet modifications
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 ◦ Reduced sodium diet 1.5-2.0 g/day (minimize fluid retention, edema).

 ◦ RDI of protein (0.8-1.0 g protein/kg body weight), increasing protein levels above this 
amount can lead to increased proteinuria.

 ◦ Maintain good nutrition status.

 ◦ Nutritional vitamin D (maintain or replete).
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Acute Kidney Injury (AKI)
Defined as any of the following:

• Increase in serum creatinine ≥26.5 /umol/L within 48 hours, or
• Increase in serum creatinine ≥1.5 times baseline, which is known or presumed to have 

occurred within the prior 7 days, or
• Urine volume <0.5 ml/kg/hour for 6 hours.

AKI is staged for severity according to serum creatinine and urine output.

Table 1. Stages of Acute Kidney Injury

Stage SCr (Use lowest SCr within 3 months of event) Urine Output
1 1.5 to 1.9 times baseline or ≥26.5 /umol /L increase <0.5 ml/kg/h for 6 to 12 hours
2 2.0 to 2.9 times baseline <0.5 ml/kg/h for ≥ 12 hours
3 3.0 times baseline OR

Increase in SCr to ≥353.6 /umol/L OR
Initiation of renal replacement therapy OR
In patients <18 years, ¯ in eGFR to <35 ml/min/1.73 m2

<0.3 ml/kg/h for ≥24 hours or 
anuria for ≥12 hours

Causes: 50 – 60 percent are pre-renal involving sudden reduction in blood flow to kidney – renal 
hypoperfusion leading to loss of kidney function as a result of shock, sepsis, severe dehydration. 
Other causes: post-renal (obstruction of urine flow e.g. kidney stones) and renal / intrinsic (acute 
damage to kidney from vascular injury), interstitial (drug induced) and others (glomerulonephritis).

Three phases of AKI:

1. Initial: onset and established kidney injury.

2. Oliguric: functional renal changes occur with reduced tubular transport and low urine output 
<400 ml urine per day.

3. Recovery: tubular epithelial cells regenerate and gradual return of GFR.

http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001520/
http://kidney.niddk.nih.gov/KUDiseases/pubs/nephrotic/
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Table 2. Nutrition Intervention AKI

Nutrient Recommendations
Energy • 20 – 30 kcal/kg (acute 25 kcal/kg; recovery 30 kcal/kg–ICU guidelines)

• >30 kcal if no improvement in nitrogen balance

• Assess needs – avoid over or under feeding
Protein • 0.8 – 1.0 g/kg non-catabolic, not needing RRT

• 1.2 – 1.5 g/kg catabolic on RRT, up to a maximum of 1.7g/kg/d

• Do not limit protein to delay RRT.
Fluid • Based on assessment of volume status

• Fluid restriction is indicated in anuric / oliguric, not needed with Chronic Renal 
Replacement Therapy

Sodium • Approximately 100 mmol/day (2300mg)

• Needs may increase to replace additional losses with diuresis
Potassium • Requirements depend on lab values and degree of hyperkalaemia N.B. check other 

modifiable causes prior to restricting diet (e.g. uncorrected acidosis).

• Review appropriateness of restriction once AKI begins resolving.

• Needs may increase with dialysis, diuresis / return of kidney function and anabolism
Comments • Address malnutrition risk due to severity of catabolism, metabolic alterations and 

complications that can occur

• Enteral feeding likely due to loss of appetite / inability to eat

• If on RRT consider nutrient losses from dialysis

References:
1. KDIGO Clinical practice guideline for Acute Kidney Injury, KI 2012
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Nutrition Management of Adult Kidney Transplant Recipients
Nutrition care of the renal transplant recipient is a dynamic process. It involves integrating 
knowledge of the patient’s complex medical condition related to chronic kidney disease and 
the impact of ongoing therapeutic interventions on the patient’s nutritional status. Regular 
reassessment of nutrition goals and effect of interventions allows adjustment for nutrition priorities 
at the different phases of care.

There are three phases of care for kidney transplant recipients:

1. Pre transplantation – goal is to meet current education and nutrition needs, optimize 
nutritional status and assist in meeting body weight criteria for transplant.

2. Acute post transplant phase–up to 1-2 months to support the increased metabolic 
demands of surgery and high dose immunosuppressants. Nutrition plan is formulated and 
initiated.

3. Chronic post transplant phase (maintenance phase- after 3 months) involves the nutrition 
management of complications related to long term immunosuppressive therapy especially in 
individuals genetically predisposed to diabetes and cardiovascular disease.
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Table 1. Nutrition Recommendations for the Adult Kidney Transplant Recipient
(Based on the KHA-CARI transplantation guidelines available online http://www.cari.org.au)

Macro- or micronutrient Recommendation

Energy Acute period: 30-35 kcal/kg of actual weight or ABW

Chronic period: appropriate energy intake to achieve or maintain a 
healthy body weight.

Protein Acute period: at least 1.4g protein/kg per day (protein requirements 
elevated due to high dose steroids)

Chronic period: RDI 0.75g protein/kg per day for females and 0.84 
g protein/kg per day for males (protein intake on maintenance 
immunosuppression in the region of RDI for general population). 

Total Fat 30-35% of total energy
Saturated fat and trans fat 8% of total energy
Carbohydrate Consume predominately – low energy dense foods, wholegrains, low 

glycaemic index. Daily fibre intake 25g for females and 30g per day for 
males. 

Sodium If hypertensive restrict sodium intake to 1850-2300 mg/day (80-100 
mmol/day). 

Potassium Individualise, unrestricted unless hyperkalemia. 
Phosphorus Acute period: Phosphorous-rich foods encouraged. May need 

supplementation to normalise serum levels.

Chronic period:~ RDI 1000 mg/day
Calcium and nutritional 
vitamin D

Ensure adequate dietary calcium intake (1000 mg/day, 1300 mg/day 
after menopause) and adequate nutritional vitamin D intake (may require 
vitamin D supplementation)

Fluid Limited only by graft function, generally unrestricted. 

Lifestyle Recommendation
Weight gain Obesity is associated with increased high dose steroid induced diabetes 

and cardiovascular disease risk as well as long term graft function and poor 
graft survival. Referral to dietitian for regular follow up is recommended. 
Individualised advice is recommended (patient centred). 

Food Safety Provide general food safety advice in line with the NZ Food Safety Authority 
guidelines for ‘food safety when you have low immunity’. Likelihood of 
food borne illness is higher in the early post-transplant phase (high dose 
immunosuppressive). 

Alcohol Limit to 2 standard drinks per day (20 g/day of alcohol) for males and 1 
standard drink (10g/day of alcohol)for females with 2 alcohol-free days each 
week

Exercise Regular physical activity at least 30 minutes per day on most days of the 
week as per general population guidelines. 
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Useful links:

• Australia, New Zealand Renal Guidelines Taskforce (ANZRGT) Guidelines: http://dmsweb.daa.asn.au/files/DINER/
CKD%20Guidelines%202005.pdf

• Caring for Australasians with Renal Impairment (CARI) guidelines: 
http://www.cari.org.au/

• Kidney Disease Improving Global Outcomes (KDIGO) Guidelines: 
http://kdigo.org/home/guidelines/

• Kidney Disease Outcomes Quality Initiative (KDOQI) guidelines: 
https://www.kidney.org/professionals/guidelines

• British renal association (BRA) Guidelines: 
http://www.renal.org/guidelines/clinical-practice-guidelines-committee#sthash.5CV2NgZD.dpbs

• European Renal Best Practice (ERBP) guidelines: 
http://www.european-renal-best-practice.org/

• Australia, New Zealand Data 
http://www.anzdata.org.au/

• National Kidney Foundation 
www.kidney.org

Nephrolithiasis (Kidney stones)
Kidney stones are solutes that occur in amounts too high (supersaturated) to stay dissolved in 
urine. As a result of supersaturation the solutes precipitate and aggregate to form concretions or 
stones.

• Stones are usually classified by their location:

• Kidney –nephrolithiasis

• Ureter–urolithiasis

• Bladder – cystolithiasis

Or by their composition

• Calcium oxalate or phosphate

• Uric acid

• Magnesium or ammonium phosphate

• Cysteine.

Kidney stones are highly recurrent approaching 50% at 10 years.

They affect people in their most active and productive years and can be debilitating therefore 
reducing QoL and increasing financial burden through increased sick days. They have historically 
been more common in men than women but the incidence is increasing in both genders.

Stone disease is linked to systemic diseases, such as overweight/obesity, HTN, and DM.

Both medications and dietary modification have been used to treat stone disease, however, the 
superiority of one treatment over the other has not been established.

NUTRITION THERAPY
When adjusted to metabolic evaluation, is more effective than non-specific general 
recommendations for secondary stone prevention. Nutrition therapy is tailored to the individual’s 
risk factors and based on stone history and composition, urinary risk factors, anthropometric risk 
factors (high BMI/overweight) , the presence of contributing comorbidities (bowel disease/gout) and 

http://dmsweb.daa.asn.au/files/DINER/CKD%20Guidelines%202005.pdf
http://dmsweb.daa.asn.au/files/DINER/CKD%20Guidelines%202005.pdf
http://www.cari.org.au/
http://kdigo.org/home/guidelines/
https://www.kidney.org/professionals/guidelines
http://www.renal.org/guidelines/clinical-practice-guidelines-committee#sthash.5CV2NgZD.dpbs
http://www.european-renal-best-practice.org/
http://www.anzdata.org.au/
http://www.kidney.org
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the use of medications that promote the formation of stones.

Practice Tip: A thorough targeted diet history should elicit and evaluate the intake of the following: 
fluids, protein (types/amounts), calcium, sodium, fruits, vegetables, high oxalate-containing foods, 
medications, dietary supplements and herbals.

Table 2. Common Stone Composition and Causes/Dietary Mechanisms

Common stone 
composition

Frequency Causes/dietary mechanisms

Calcium oxalate or calcium 
phosphate

70-80% Low urine volume

• Dehydration

High urinary excretion of calcium (calciuria)

• High dietary sodium

• High dietary acid load

• Excessive sucrose, fructose

• Metabolic: acidosis, hypercalcaemia

Hyperuricosuria

• High purine, high dietary acid load (non -dairy animal 
protein)

• Metabolic disorders (gout, diabetes)

Hyperoxaluria

• High oxalate, low calcium diet

• Enteric hyperoxaluria (inflammatory bowel disease, 1 
hyperoxaluria)

• High vitamin C intake (> 1000mg)

Low urine citrate (hypocitraturia)

• Persistent metabolic acidosis

• Diet with high acid load , low fruit and vegetable

• Inflammatory bowel disease
Uric Acid 10-15% Low urine volume and pH, defect in ammonium secretion

Chronic metabolic acidosis
Hyperuricosuria (as above)
Obesity, metabolic syndrome

Magnesium ammonium 
phosphate

10-15% Struvite, infection-related (urea splitting bacteria)

Cysteine Rare Homozygous recessive gene produces excess urinary 
cysteine, more soluble at high pH
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Table 3. Common Nutrition Contributors and Recommendations for Kidney Stones

Nutrition contributors 
associated with stone 
formation

Recommended nutrition 
intervention

Comments

Low fluid intake Fluid intake to achieve a 
urine volume of 2.5 L/d, 
distributed throughout the 
day and bedtime

Almost all fluid is protective, unsweetened 
beverages should provide majority of intake as 
observational studies suggest sugar sweetened 
beverages may increase risk for stone formation. 

Calcium intake below 
or significantly above 
RDA

Adequate intake of 
elemental calcium (1000-
1200 mg/d), consumed with 
meal times and snacks. 

Too little calcium not timed with meals or too 
much increases the risk of stone formation. 
Enteric absorption of dietary oxalate occurs with 
low-calcium diet.

High sodium intake Limit to ≤100 mmol/d 
(approx. 2300 mg sodium)

Dietary sodium has been linked to higher calcium 
excretion/formation of calcium and cysteine 
stones. 

Limited intake of fruits 
and vegetables

> 5 serves/d, preferably 
potassium-rich fruits and 
vegetables.

Fruit and vegetables provide a dietary alkali load 
for those with low urinary citrate.

High intake of protein 
foods with a high acid 
load

Limit intake of non-dairy 
(flesh) protein foods and 
high purine foods.

Suggested for those with cysteine stones, 
uric acid or calcium stones, and high uric acid 
excretion.

High oxalate intake Limit very high oxalate 
foods. Consume foods rich 
in calcium with each meal. 
Avoid excess vitamin C and 
other OTC supplements.

Suggested for those with calcium oxalate 
stones and high oxalate excretion. Non-dietary 
factors influence hyperoxaluria, thus overly 
restrictive diets are not recommended. Calcium 
modulates urinary oxalate and influences oxalate 
absorption. 

Oxalates

There are non-dietary factors that influence hyperoxaluria, thus overly restrictive low oxalate diets 
should be avoided.

Oxalate content of foods and absorption are both highly variable. While the Oxalosis and 
Hyperoxaluria Foundation defines a low oxalate diet as < 80 mg/d, dietary restriction of oxalates 
may limit foods that provide other important nutrients. Large cohort studies suggest that higher 
calcium diets are associated with reduced oxalate excretion even in the face of a relatively high 
oxalate intake. In a study comparing the Dietary Approaches to Stop Hypertension (DASH) diet with 
a low oxalate diet, the DASH diet was more positively associated with stone risk reduction.

Table 1. High Oxalate Foods

Some very high oxalate foods (should be avoided by calcium oxalate stone formers with persistent 
oxaluria or primary hyperoxaluria)
Spinach, rhubarb, beetroot, chocolate, nuts, legumes, soybeans (including tofu and meat substitutes 
made with soy) wheat bran, starfruit https://regepi.bwh.harvard.edu/health/Oxalate/files
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Gout
Gout is a disorder that is manifested in a variety of clinical and pathologic features resulting from 
hyperuricaemia. Increased levels of uric acid result in the formation of needle-like monosodium 
urate crystals, which are deposited as various sites in the body including bone joints and kidneys.

These crystals can cause intermittent swelling, redness, heat, pain and stiffness in the joints.

The prevalence of gout has increased around the world, thought to be a result of co-morbidities that 
promote hyperuricaemia such as HTN, obesity, metabolic syndrome, Type 2 DM, and CKD.

Other factors include certain dietary trends and widespread use of CVD drugs such as thiazide and 
loop diuretics.

Gout is most common in men (95% of cases) and commonly affects the joint between the ball of the 
foot and the big toe.

Goals of treatment include rapid resolution of pain and inflammation, preventing recurrences of 
acute attacks, and preventing or reversing complications resulting from deposition of crystals in the 
joints, kidneys and other sites.

Table 1. General Health, Diet and Lifestyle Recommendations for Gout

General Health, Diet and Lifestyle Recommendations (lessening attack risk, lowering urate levels, 
promoting general health)
• Maintain adequate hydration status

• Achieve and maintain a BMI that promotes general health (avoid rapid weight loss diets that could cause 
ketoacidosis and precipitate acute gout attacks)

• Achieve physical fitness (exercise)

• Follow guidelines for healthy eating, choosing a variety of nutritious foods from the food groups based on 
energy needs

• Cease smoking

Table 2. General Dietary Recommendations for Gout

Foods to avoid Foods to limit Foods to encourage
Organ meats that are high in 
purine content (sweetbreads, 
liver, kidney)

Excessive amounts of meat 
(beef, pork, lamb) and seafood 
that is high in purines (sardines, 
shellfish etc.)

Low- or non-fat dairy products

High fructose corn syrup 
containing foods like sweetened 
sodas or beverages, and other 
foods

Naturally sweet fruit juices Vegetables

Alcohol in excess (defined as 
more than 2 servings per day for 
males and 1 serving per day in 
females)

Table sugar, sweetened 
beverages and desserts
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All alcohol during periods 
of frequent gout attacks or 
advanced gout under poor control

Alcohol, particularly beer, but 
also wine and hard liquor

 

NB: Dietary recommendations reflect a general lack of specific high quality evidence and a lack of 
consensus from the guidelines task force panel.

Table 3. Gout Medications in CKD

Medication purpose Rational / comments
Treat acute gout flare 
ups

 

NSAIDS Relatively contraindicated in CKD
Corticosteroids Mainstay therapy in CKD
Colchicine Best avoided in CKD
Prevent gout flare ups  
NSAIDS Contraindicated in CKD
Colchicine Used with caution and monitored closely
Lower serum urate 
levels

 

Allopurinol Optimal dose in CKD is uncertain, can start with 50 – 100 mg per day

Under medical supervision can be as high as 600 mg
Uricosuric agents 
(Probenecid)

Ineffective if GFR is <50 ml/min

Febuxostat (adenuric) Effective in mild to moderate chronic kidney disease.

For more severe gout or not responding to other treatments.

Special Authority Application is required
Rasburicase 
(Fasturtec)

A recombinant uricase that reduces serum uric acid levels (available in hospital 
– IV infusion)

Benzbromorone Serum urate >0.36 mmol/L despite allopurinol or probeneicid or renal 
impairment limiting allopurinol doses (CrCl <20 ml/min). SA required
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