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CYsTIC FIBROSIS MANUAL —
NUTRITIONAL MANAGEMENT — CHW

PRACTICE GUIDELINE

KEY POINTS

The chapters of the CHW Cystic Fibrosis Manual have been divided into individual
documents. The chapters are:

1. Making the Diagnosis 2. Management of the 3. Respiratory
newly diagnosed patient Management

4. Gastrointestinal Management 5. Nutritional Management | 6. Psychosocial
Management

7. Adolescent Management and 8. Outpatient Management | 9. Endocrine Management
Transitioning to Adult Care

10. Palliative Care 11. Cross Infection 12. Miscellaneous
Associated Conditions

13. Therapies for Aberrant CFTR 14. CF Pharmacopoeia
Function

Nutritional Management

e maintaining healthy nutritional outcomes is a key principle of CF care

e national guidelines have been published outlining key recommendations and are
incorporated into the content of this chapter

e The recommendations in this chapter are based on the 2017 Nutrition Guidelines for
Cystic Fibrosis in Australian and New Zealand. Sections of these guidelines have been
copied into this document for reference.

This document reflects what is currently regarded as safe practice. However, as in any clinical situation, there may be
factors which cannot be covered by a single set of guidelines. This document does not replace the need for the
application of clinical judgement to each individual presentation.

Approved by: SCHN Policy, Procedure and Guideline Committee

Date Effective: 1st April 2026 Review Period: 3 years

Team Leader: Clinical Nurse Consultant and Dietitian Area/Dept: Cystic Fibrosis and N&D
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CHANGE SUMMARY

e updated in line with recommendations of the 2017 Nutrition Guidelines for Cystic
Fibrosis in Australian & NZ.

e Replaces Chapter 5 in the old CF Manual CHW.
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factors which cannot be covered by a single set of guidelines. This document does not replace the need for the
application of clinical judgement to each individual presentation.
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1 Background

e The relationship between lung function, survival and nutrition in CF is well established.
Normal body weight is associated with better preservation of lung function. Evidence
has shown better nutritional status in childhood is associated with improved clinical
outcomes (lung function, adult height, fewer CF associated complications) and survival
in individuals with CF. Poor nutrition has been shown to have adversely impact lung
development in pre-adolescent children. The pattern of good nutrition and good lung
function appears to be lineal to a certain extent, as individuals with CF grow older.

e Marked improvements in the nutritional status of people living with CF have been
demonstrated over recent decades where overweight and obesity is an increasing
challenge for a small number of people with CF. However, undernutrition remains a
serious concern for many people with CF.

e Increased weight (including overweight or obesity) is becoming more common in people
with CF due to CFTR modulator therapies. The exact mechanisms of this continues to
be researched. The emphasis on a high energy high fat diet is declining, with an
increased focus on healthy diet

e If there are concerns with weight/BMI/body composition with CFTR modulator therapy,
the focus should be on a high-quality diet and not quantity

e The complex and multifactorial drivers of undernutrition in CF should be considered.
Increased resting energy expenditure which may arise from a combination of:

o lung infection and inflammation, increased work of breathing and coughing and
acute respiratory exacerbations which cause transient periods of increased resting
energy expenditure (REE) in many patients

Decreased protein synthesis:

o associated with a systemic inflammatory response, more severe pulmonary disease
and nutritional deficits

Reduced absorption of nutrients:

o due to pancreatic insufficiency, inadequate PERT, CFLD, short gut, intestinal
inflammation or small bowel bacterial overgrowth

Increased energy losses and metabolic alterations
o CFRD or vomiting due to cough
Inadequate dietary intake:

o Anorexia resulting from illness or symptoms
o Altered body imaged

o Psycho-social issues

o Feeding challenges (paediatrics)
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2 Role of the Dietitian in CF

e To work within the multidisciplinary team to:

o Undertake nutritional assessments for all CF patients annually, or more frequently
as clinically indicated

o Ensure communication of nutrition issues within CF multi-disciplinary team
o Conduct ongoing nutritional surveillance

o Complete quality improvement and research projects within the area of CF
o Advocate for optimal nutrition in all paediatric CF patients

3  Aims of Nutritional Management

e Optimise the following:
o Growth:
= 0-2 years: Weight for length >50th centile
= 2-18 years: BMI 50-85th centile
o Achieve estimated genetic height potential based on mid-parental height (MPH)
o Nutritional adequacy of the diet
o Pancreatic Enzyme Replacement Therapy (PERT)
o Saltintake & hydration statues

o Dietary recommendations where comorbidities exist such as CF related diabetes
(CFRD), CF liver disease (CFLD), DIOS, gastro-oesophageal reflux (GOR) and
bone density

4 Nutrition Assessment

e A comprehensive nutrition assessment should be undertaken at least annually and
include:

o The collection of anthropometric, biochemical, dietary and relevant clinical data,
which are compared with previous assessments and clinical status changes

o Anindividualised nutritional plan including goals

41 Anthropometry

e The recommended frequency for routine monitoring of anthropometric measurements is
outlined in Table 1.

e Routine anthropometric parameters include:
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o Height (length in those <2 years)

o Weight

o BMI (= 2 years)

e During inpatient admissions, weight loss should be compared to ‘well’ weight and
malnutrition status should be documented.

o Weight, height & BMI centiles (>2years) & z-scores are monitored on computer
generated WHO (< 2 years) and CDC (>2 years) growth charts at each outpatient clinic
review, research visit and at the beginning/end of admissions

e Nutrition status categories according to growth parameters are outlined in Table 2

FREQUEMNCY

Measurement Children and Considerations
Infants Adolescents

Height - supine  Every month n/a e All infant growth charts are based on supine
. - - B L= L - & &

(length) until thriving lengths
When transitioning from length (supine) to
height (standing) measurements, there may
be a small discrepancy of 1-2cm between
methods,

Height standing  n/a Every dlinic Annually  Note that if an adult has lost height over time.
then caution should be taken to interpret
changes in BMI appropriately. and it may be
useful to examine changes in total body weight
as well as BMI,

C:l‘[y‘i"_‘["mff Determine the change in weight status from
"'i'E‘E"" ¥ unts 1 previous measurement. and compare with
uwng Outpatient: ?“'pa‘:?'f‘[' goals/targets to identify (as applicable)
Y every clinic WETY CHnIC : ; .
'”_E’::”_:;' y {a) lack of expected weight gain;
WILNIN 24
h'mm af (b} weight gain towards a goal;
Weight admission  Inpatient; inpatient {c) weight gain towards normal growth and
; within 24 development:

Minimum within 24 hours  hoyrs of R
of once per of admission admission {d) unplanned weight loss
week (&) planned weight 1055 in overweight/obese
on (funplanned weight gain towards
discharge overweight/obese range

* =]

Table 1 Recommended frequency for routine monitoring of anthropometric measurements in
CF?
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Mutritional status

Infants <2 yearsi®

Children and Adolescents

the childr€n’s hospital at westmead

Adults

Optimal

Acceptable

suboptimal -
at risk of
undernutrition

Persistent
undernutrition

High BMI

Weight-for-length >30th
percentlet "

AND weight & lengrh rracking

AND within 2 percentile bands
of each other

Weight-for-length 25-50th
percentile

AND weight & length racking
AMND within 2 percentile bands
of each other
Weight-for-length 10-25ch
percentile

ANDSOR weight or length
decreasing >1 percentile band

AND/OR no weight gain

Persistent weight for length
<10th percendle AND/OR
weight falling >2 percentile
bands with stunting of growth

AND/OR failure of previous
nutritional interventions to
improve nutritional status

Mot applicable ¥ &%

Uze growth chart to |r!:n1if}r
rapid weight gain.

2-18 years*®

BMI 50-85th percentile using CDC
growth chart {Australia)**

OR

BMI 50-91% percentile using MZ-
WHO growth char**

BMI 25-50th percentile

AND weight & height racking
along prévious percentiles

AND no recent weight loss

BMI 10-25" percentile ANDSOR

weight loss or platesu over 2-4
manths

BMI <10th percentile

ANDSOR weight falling >2
percentile bands with stunting of
growth

ANDAOR faflure of previous
nurriticnal interventions to
improve nutritional status

Owverweight:

BMI 85- 95th percentile using
COC growth chart (Australia)**

OR

BMI =91-98th percentile using
NZ-WHO growth char**

Obese;

BMI=95th percentile using CDC
growth chart (Australia)**

OR

BMI=98" percentile wsing NZ-
WHO growth chart**

High risk of developing
overweight or obesity

Unintentional weight gain
resulting in an increasing of =2
BMI centile bands

Female BMI 22-27 kgfm®
Male BMI 23-27 kgfm?®

Female BMI 20-22 kg/m*
Male BMI 20-23 kgfm?

AND no unintentional recent
weight loss

BMI <20 kg/m?

ANDVOR =5% unintentional
weight loss over 2 months

BM| persistently <18.5 kg/m?

AND/OR = 3% unintenoonal
weight loss over 2 months
despite previous nutricional
interventions, regardless of
starting BMI

BMI =27 kgfm?®

AND/OR unintentional
weight gain from previously
acceptable BMI of =3 kg
within a year.

“Adapted from Australian population guidelines and previous Australasian and international recommendations for CF 1A

& WHO growth chars are used for ail infants < 2 years of age. For 2-18 years, at the tme of writing, CDC growth charts are used in Australia, NZ-
WHO growth charts are used in New Zealand [Retpaeses health govt nzfour-work/life-stagesichild-nealthiwell-child-tamaniki-ora-sendcesgrowtn

charts), Refer 1o Appendix B for conversion between the Dwo chars
¥&8 See Interpreting anthropometric measurements in children and adolescents’ on page 17-18

Table 2 Nutrition status categories’
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Bioelectrical Impedance Analysis (BIA)

BIA is used routinely in the CHW CF clinic for patients >10 years of age. BIA helps estimate
the proportion of fat mass and fat free mass in the body which helps us further monitor
nutritional status. This test takes a few minutes to complete and is voluntary for patients to
complete.

4.2 Biochemistry
e At CHW, CF patients have routine bloods taken at the following times:

o Annual review — full nutritional bloods (as per EMR nutrition blood panel request) &
coeliac serology (>1 year of age)

o Inpatient admissions — only LFTs, EUCs and FBC (unless additional requested by
dietitian or team)

4.3 Clinical considerations
e The following should be considered when completing the clinical component of a
nutrition assessment.
Pancreatic insufficiency and pancreatitis
e Pancreatic insufficiency affects up to 90% of people with CF.

e Some children with pancreatic sufficiency are at risk of progressing to pancreatic
insufficiency, particularly after the development of recurrent episodes of pancreatitis.

e If poorly managed, pancreatic insufficiency can result in nutritional decline in fat soluble
vitamin levels (A, D, E, K), growth & body composition, attainment/maintenance of peak
bone mass & gastric motility

Gastro-oesophageal reflux

e Reported prevalence rates vary from 20-85%

e May contribute to respiratory decline through aspiration

DIOS and constipation

e DIOS is characterised by acute onset of abdominal pain, abdominal distention, faecal
mass in the ileocaecum, radiographic signs of distal small bowel distention or
obstruction

e Risk factors for DIOS may include suboptimal adherence to PERT and dehydration.

e Constipation is very common in CF, and usually presents with a more gradual onset of
symptoms and is easier to relieve

e Altered intestinal fluid composition is considered the main cause of constipation

e Itis very important to distinguish between symptoms of chronic constipation and DIOS
in people with CF
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CF-related liver disease (CFLD)

e CFRLD places individuals with CF at increased risk of malabsorption, undernutrition
and fat-soluble vitamin deficiencies

Intestinal inflammation

e Intestinal dysbiosis (small intestinal bacterial overgrowth) is common in people with CF
however the potential significance of this is not well understood

e There may be a correlation between poor weight and height measures with gut
inflammation

CF-related diabetes (CFRD)

e Prevalence of CFRD increases with age, with greater than 50% of people being
affected at age 40

e CFRD has a complex pathophysiology. Loss of pancreatic islet cells lead to both insulin
and glucagon deficiency.

e CFRD diabetes is associated with worsening pulmonary and nutritional outcomes.

4.4 CF Nutrition Medications

Fat soluble vitamins

e People with CF, particularly if pancreatic insufficient, are at risk of fat-soluble vitamin
deficiencies.

e Available fat-soluble vitamin preparations are outlined in Table 3

Vitamin A VitaminD VitaminE Vitamin

Dose

() () (luy K (pg)
VitABDECK®* Capsule i 2 500 440 150 150
! capsule
Bio-Logical A & E Solution@** Liquid per mi 2200 102
Bio-Logical A, D & E Solution@{Aus Liquid per ml 2188 1000 102
anly)

Vitarnin A with C & DY Ligguid per mi BE60 1440

ding to internatonal terminobomy WABDECK alvo rontains 3me Bcorotene (TEESILN ¥ N7 full orescripiion subsidy kit
rding to internatonal terminology VRRABDECK ofso contains 3mg aroterne | 1665IL N full prescription subsidy hiips

W, pRGrC POVE nESchedil

Table 3 Composition & availability of fat-soluble vitamin supplements available in Australia®

Pancreatic Enzyme Replacement Therapy (PERT)

e PERT preparations, dosing and general recommendations are outlined in Tables 4 and

5 below.
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Creon 25

Creon Micro® Creon 10 000E 000® per Creon 40 00D0E Panzytrs
per SCo0p per capsule fip_l.ht' per capsule per capsule

Lipase (BP units) 5000 10000 25000 40 000 25 000
Amylase (BP units) 3600 200D 18 000 25 000 22 500
Protease (Ph. Eur. Units) 200 600 1000 1500 1250
Granule size (diameter mm) 0.7-1 0.7-16 0.7-1.6 0.7-1.6 2
Available in New Zealand** " o v
Available in Australia** ¢ v ¥ # ¥

*Megsured PERT octivities are generally hipgher than the declared octhvities to ensure the reguired minimum ootivity ot the end of shelf Iifle
& Ar firme of pubiication

Table 4 Composition & availability of PERT preparations available in Australia & NZ'

PERT Dosing Recommendations

Breastfeeds and infant formula

Infants = Initiate at 2500-5000 IU lipase per breastfeed or formula feed
&« Adjust up according to weight gain and bowel symptoms
+  Maximum of 10 000 IU lipase/kg day™
Solids
+ Approximately 2000 IU lipasesg fat
=  Maximum 10000 IU lipase/kg/day™®
Children, Adolescents and +  500-4000 U lipase/g dietary fat
Adults + Maximum 10000 IU ipasefkg/day®

= Aim for the lowest effective dose

= Use an individualised approach

= Distribute PERT throughout the day according to fat content of food and
fluid consumed

= Monitor weight, growth and bowel symptoms

+« Individuals should be encouraged to discuss PERT with clinic staff before
increasing dose

« Branded PERT preparations should be used

General recommendations

Distribution
« Ensure PERT is correctly distributed over the day's meals based on the
fat content of food and drinks consurned

Administration
= Capsules should be swallowed whole or the granules mixed in with an
adidic fruit puree - e.g. apple puree. NB: for infants <6 months of age
this is not consistent with recommendations for the introduction of
solids, however is appropriate in CF

= Granules should not be chewed
= PERT should be given with all meals, snacks and food containing fat
= PERT may be given before, during or after a meal

Physical Storage
= Store capsules in an airtight container in a cool, dry place. In warmer
climates it may be necessary to store the product in the refrigerator
to maintain storage below 25°C - see specific product information for
more information on storage
= Ensure capsules have not exceeded the expiry date

Adapred From noernational recemmendations Cysnc Fbrosis Foundation svidenoe-based gusdelines for managemsent of infants with cysnc
fibrosis ¥ Evidence-based practice recommendations for nutrition-related management of children and adults with cystc filbrosis and pancreatic
"":-I.I"l{'tl'l-\.""f resules of & SYSFUEMTIC NEvhew ~ ESPEN-ESPGHAN-ECFS gu:dti TWES O NUTTKion cane for infants, children, and adults with Cy S0

fibrosst™ and the Australasian Clinical Practice Guidelines for Nutrition in CF *
¥ In some sustions the upper limit may need o be excesded in the short term, such a3 infants ‘r-ﬂ:hng freqguently - this should be done with
£auUThon and with regular review by & gastroenterologist and dietitian

Table 5 PERT recommendations'’
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e Acid suppression medication as an adjunct therapy to PERT may increase the pH of the
duodenum, aiding acid neutralization and subsequently assisting PERT function
therefore improving fat digestion and absorption.

e Flowchart for the monitoring and evaluation of PERT is outlined in Figure 1

(i

-
( Adequate Response ][ {kﬂ:nnhﬂﬂwﬁfﬁai“}

<
( Mo Action Required _)
Good Adherence Poor Adherence
Appropriate Inappropriate
distribution of PERT distribution of PERT
o fat content to fat content

+ Check storage and use-by date

» Consider quantifying = {rf:i':]s-u:lerstrategjesm
* Consider referral 1o a gastroenterclogist for consideration of R
role of gastric emptying rate : : .
. Conicer of ing timing of PERT to either before, during or Review of PERT dosing to ensure appropriate

after the meal depending on current patern distribution of PERT to fat content

e

b
(_ Mo Action Required ) Increase dose by small

increments to a maximum of
10,000 IU lipase/kg/day

) ()

( No Action Required ) Consider PPl trial + referral to
gastroenterologist

Ad te Re Inad te Response
Figure 10c. Flowchart for the ( o ) ( = J

monitoring and evaluation of
pancreatic enzyme

reol ment ther PERT Moniter and review and Gastroenterology review 1o
eplacement therapy (PERT) ool % FON ol & . for
period of time - e.g. 3-6 other causes for
manths malabsorption

Figure 1 Monitory and evaluation of PERT"

Date of Publishing: 16 March 2026 2:53 PM Date of Printing: Page 11 of 23 ‘\Q“}'
K:\CHW P&P\ePolicy\2026\Cystic Fibrosis Manual - Nutritional Management - CHW v1.0.docx ‘_\.’_’
This Guideline may be varied, withdrawn or replaced at any time. N w

GOVERNMENT



. . y .
Guideline No: 2026-026 1.0 the ChlldYeH S hOSpltal at Westmead

Guideline: Cystic Fibrosis Manual - Nutritional Management - CHW

Salt Supplementation
o Toppin salt tablets (see 4.7 fluid & salt)

4.5 Calculating Nutritional Requirements’

Steps to estimate enerqy requirements in CF

1. Calculate REE (in mJ/day) in using the age- and gender-specific Schofield prediction

equation.

Age (years) Male Equation Female Equation

0-3 (0.249 x weight kg) - 0.127 (0.244 x weight kg) - 0.130
3-10 (0.095 x weight kg) + 2.110 (0.085 x weight kg) + 2.033
10-18 (0.074 x weight kg) + 2.754 (0.056 x weight kg) + 2.898
18-30 (0.063 x weight kg) + 2.896 {0.062 x weight kg) + 2.036
30-60 (0.068 x weight kg) + 3.653 (0.034 x weight kg) + 3.538
> 60 (0.049 x weight kg) + 2.459 (0.038 x weight kg) + 2.755

2. Apply an activity factor based on current physical activity level

Physical activity level Male Female
Bed rest 1.2 1.2

| Very sedentary 1.3 1.3
Sedentary/maintenance 1.4

| Light 1.5 1.5
Light'moderate 1.7 1.6

| Moderate 1.8 1.7
Heavy 2.1 1.8

| Very heavy 23 2.0

3. Apply a CF-specific stress factor to account for the estimated elevation in energy
requirements for that individual, which may encompass energy losses due to
malabsorption and/or increased energy expenditure due to CF lung disease.

Stress factor
CF 1.1 -2.0

4. |If applicable to the individual’s nutrition goals, add or subtract an energy allowance for
weight gain or weight loss, to achieve positive or negative energy balance respectively.

Protein Targets

¢ In the absence of new research, you should use 15-20% of total energy from protein as
a guide. This aligns with the current recommendations for the general population.

e A varied diet which meets individual energy requirements should provide adequate
protein for people with CF.
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Fluid Targets
See 4.7 Fluid & Salt

e Adequate hydration is important to help prevent constipation & DIOS in CF.

e At a minimum, you should aim for fluid targets as per the general population for age and
consider increasing in warmer weather or with high level physical activity.

4.6 Assessing Dietary Intake

Annual review

e The annual dietary review should encompass an assessment of diet quality/nutrient
density as well as energy and macronutrients. The following should be considered:

o Intake (current and recent)

o Use of oral/enteral/parenteral nutrition support

o Previous involvement with and/or advice provided by a dietitian
o The impact of previous dietary advice/education

o Knowledge/beliefs including cultural around food

o Changes in dietary pattern

o Mealtime behaviours & feeding difficulties

Routine clinic appointments

e Routine reviews should identify changes in dietary intake patterns from previous
dietetics consultations and include evaluation of changes made in relation to
education/advice/goal setting.

e Should also integrate dietary intake with weight changes/expected weight gain,
symptoms (e.g. malabsorption) or biochemical monitoring (e.g. blood glucose levels) as
applicable.

e Any of the considerations listed under annual assessment i.e. use of oral/enteral
nutrition support or PERT should also be reviewed, if applicable.

Considerations for infants

e Review with each clinic appointment (usually monthly) until steady growth established
and then a minimum of every three months after that.

e An additional dietary review is required around the time of introduction to solids.
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4.7 Fluid & Salt

e People with CF have abnormally high sodium and chloride losses via sweat glands and
are at an increased risk of dehydration, hyponatraemia and hypochloridaemia

e Factors identified that increase the risk of sodium deficiency (hyponatraemia and
dehydration) in CF include:

o Increased requirements due to periods of rapid growth and a large body surface
area

o Lower sodium content of breastmilk vs. infant formula

lliness

o Associated with poor appetite and increased losses when febrile
Exercise

o When exercising in hot and humid conditions, CF sweat sodium losses can be 10
times that found in the non-CF population.

e Signs and symptoms of sodium deficiency include nausea and/or vomiting, muscle
cramps, deposition of salt crystals on the skin, fatigue, poor growth (especially in
infants), headaches, difficulty expectorating sputum, constipation, DIOS and
hyponatraemia

e Some antidepressant, medications, particularly selective serotonin reuptake inhibitors
(SSRIs), may cause increased sweating and hyponatraemia, especially on
commencement

e Serum sodium alone is not a sensitive marker for salt depletion in CF
e Salt recommendations for people with CF are outlined in Table 6

e Sodium content of common sports drinks, rehydration solutions & salt tablets are in
Table 4

Useful conversions'

e 1 tsp salt (NaCl) = 2300mg sodium

e 1mmol Na+ = 23mg sodium

e 1gsalt (NaCl) = 17.1 mmol Na+ = 393mg sodium

Recommended Dietary Intake for Sodium mg/d (mmol/d)

Age CF population General population
nfants 500-1000 (22-44) 120-170(5-7)
Children 1000-4000 (44-174) Z200-800 (9-35)
Adolescents and adults 6000 (261) 460-920 (20-40)

Table 6 Recommended daily sodium requirements (mg/d) for people with CF compared to
the general population’

Date of Publishing: 16 March 2026 2:53 PM Date of Printing: Page 14 of 23 J &‘4"
K:\CHW P&P\ePolicy\2026\Cystic Fibrosis Manual - Nutritional Management - CHW v1.0.docx ‘_!‘_.’

This Guideline may be varied, withdrawn or replaced at any time. B b7 A 8



Guideline No: 2026-026 1.0 the Chﬂdfen,s hOSpital at Westmead

Guideline: Cystic Fibrosis Manual - Nutritional Management - CHW

Product Sodium (mg) Sodium (mmol)
Commercial sports drinks
Gatorade®per 100ml 21 2.4
Powerade®per 100ml 44 1.8
Gatorade Endurance®@per 100ml B 3.0
Staminade®per 100mL 29 1.3

Rehydration solutions

Gastrolyte® (per 5g sachet) 278 12
Hydralyte® (per 5g sachet) 206 9
Glucolyte® (per 40g sachet) 248 10.7
Hydralyte Sports® 690 30

(per 17.9g sachet)
Salt tablets
Toppin® salt tablets (AUS)

_ : 240mg (per tablet) 10.4mmaol (per tablet)
Slow Sodium 600mg tablets (NZ)

230mg (per tablet) 10mmaol {per tablet)
Table 7 Sodium content of commercial sports drinks, rehydration solutions & salt tablets’

It is important that note that modulator therapies are showing decreases in sweat chlorides
(which measures the amount of salt in a person’s sweat) over time. There are currently no
updated guidelines for sodium for people on modulators. Reduction in sodium intake needs
to be assessed on an individual basis.

It is also important to note that not everyone has access to modulator therapies and the
usual sodium requirements are still applied.

5 Nutrition Screening & Review Process

5.1 Outpatient Services
o Regular outpatient reviews occur in CF clinic time

e If a patient has a new diagnosis, is unwell, or is attending the hospital for research or
other investigations or is unable to attend clinic, they will be seen in the CF treatment
centre (CFTC).

CF clinic screening

e CF clinic patient lists are emailed to the SCHN-Cystic Fibrosis group the week prior to
clinic.

e All CF patients are routinely screened by the dietitian prior to their clinic appointment
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e See Table 8 below for prioritisation tool used for outpatients

the Childfen,s hOSpital at Westmead

Mot indicated for intervention

Clinic

Dietetic Seen in clinic or CFTC Seen in clinic or CFTC if time permits or Dietitian to Screen

Response contact family within 2 weeks to review

Clinic

Criteria New diagnosis Dietary education for single nutrient deficiencies Optimal and acceptable nutritional status***

Sub-optimal or at risk of undernutrition or
persistent undernutrition®

All patients under the age of 1
4-6 mfo requiring starting solids education

New faecal elastase result requiring
education requiring commencement of Creon

Enteral nutrition — new and/or with poar
feed tolerance and/or suboptimal or

undernutrition™®

New secondary diagnosis e.g. coeliac, CFRD,
allergy/intolerances

Annual Reviews
Priority 2 patients not seen in previous clinic

Patients not seen in >1 year

(e.g. Irom, calcium)

General healthy eating/nutrition advice or fussy
eating education in absence of
suboptimal/undernutrition*

Starting a CFTR modulator

Overweight or obese

Patients already established on Creon with Gl issues

associated with poor compliance or inappropriate
dosing

Enteral nutrition — established and stable

Table.8 Nutrition and Dietetics CHW Dietitian Workload Prioritisation Tool for Cystic Fibrosis

5.2

Inpatient Services

e As a general guide, all people with CF should be seen by a dietitian within 48 hours of
admission and a minimum of once per week throughout their admission.

e Review frequency to be determined by dietitian according to N&D CHW inpatient

workload prioritisation tool

e In addition to what would be covered during a routine review, the following should be
considered in the inpatient setting:

o Acute changes in appetite and intake arising from the current reason for admission

o Possible impact of hospital menu/options e.g. refusal to eat hospital food

o Calculation of energy, protein and other relevant nutrient requirements to meet
identified nutritional goals of the admission (especially if on enteral feeds)

o Quantification of dietary intake in relation to usual intake, calculated requirements
and evaluation/integration with weight changes observed in hospital

e Food service requirements

e Ensure each patient is on a CF diet code

e Issue patients with a CF extra list and help ordering specific meals and snacks
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6 Dietary Intervention

e Recommended strategies for dietary intervention based on nutrition status category are

outlined in Table 9.

e Nutritional education to promote optimal weight status should be provided throughout
the lifespan of those with CF

Table 9 Recommended nutrition intervention strategies based on nutrition status category’

Mutrition status category

Recommendations for nutrition intervention

I:Z'p!_ ma

Acceptable

Suboptimal: at risk of

undernutrition

Persistent undernutrition

High BMI : at possible
risk related to
overweight or obesity

Routine nutritiomal care and surveillance +/- education and

préventative counselling

Routine nutritional care and surveillance +/- education and
preventative counselling

H._:[!l[|_|'|._||-_|:|:||'.'-_.::-||"'='f behavioura management +/ oral mutrition
supplements

As above, plus medical +/- psychological evaluation investigating factors
contributing to undernutrition. Consider intensive nutritional support
via entéral nutriton

Diet and activity assessment, plus consideration of medical and
psychosodial contributing factors. Consider goal-directed nutritional

counselling”

Behavioural modification strategies

e The following behaviour modification strategies have been found to be effective:

o differential attention (praise and ignoring)

o contingency management (child only receives a desired reward after they have
eaten their meal and/or performed desired mealtime behaviours)

o self-monitoring of food intake (parents and/or child) and parental limit setting
(establishing clear expectations and consequences)

Appetite stimulants and growth hormone

e The use of appetite stimulants to improve nutritional status in CF is limited due to
concern over adverse side effects and insufficient evidence to support routine use in

patients with CF.

e Cyproheptaine (Periactin®) is an antihistamine that has a secondary effect of
stimulating appetite. Its mechanism for stimulating appetite is not known however it is
thought to interfere with serotonin levels.
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Oral nutritional supplements (ONS)

e ONS are unlikely to result in improvement in outcomes such as BMI, nutritional intake or
pulmonary function in adults and children with CF over and above the use of routine
dietary advice and monitoring alone.

e ONS may replace some of the energy taken as food and their potential effect on overall
total energy intake may be either reduced or eliminated.

e ONS should complement the normal food intake and are best taken after a meal or in
between meals and snacks so as not to replace the appetite for normal food.

Enteral feeding

e Enteral tube feeding may be considered in undernourished patients or those with
declining nutritional status where oral nutrition support interventions have proven
insufficient to meet nutritional goals.

e Gastrostomy feeding should be used earlier to optimise growth in CF children.

Safety considerations

o Gastrostomy site, itchiness, redness and infection

o Increasing symptoms of GOR

o Bloating or nausea during enteral feeds

o Increased incidence of hyperglycaemia or CF-related diabetes

e Salt can be added to feeds if struggling to meet salt requirements during the day

CHW Specific enteral feeding considerations

e Nasogastric Tube Feeding

o Usually considered for patients with persistent undernutrition (BMI < 10th centile)

o Aiming for 40-60% estimated energy requirements overnight

o Grade up over 3-4 nights (especially if never had NG feeds in the past)

o Suggest using a whole protein standard feed (unless otherwise indicated)

o Creon required for total fat content of feeds given as a split dose when feeds start /
finish

o May be considered for older children (=2 years) at home if shown to be well
tolerated and administered safely during an admission. The risks of overnight NG

feeding (i.e. risk of tube displacement and aspiration) at home should be discussed
with the family prior to discharge.

e Gastrostomy

o Similar to NG considerations although PBS extensively hydrolysed feeds are usually
used as more affordable for the families.
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e Feeds

o Whole protein feeds
= Ensure Plus (1.5kcal/mL) or Ensure TwoCal (2kcal/mL)
= Kids Essentials (powdered feed)

o PBS feeds

= Peptamen Junior (powder feed) where a practical recipe often used at home is
1 tin made up to 1000mL with water (44% Peptamen Junior 1.8 conc,
180kcal/100mL)

o Nutrini Peptisorb (100kcal/100mL) / Nutrini Peptisorb Energy (150kcal/100mL) —
500mL RTF bottles, only indicated for children aged 1-10yrs

7  The newly diagnosed infant

¢ In addition to a standard nutrition assessment, the following should be considered when
reviewing a newly diagnosed CF infant.

o Anthropometry:

= [tisn’t unusual for an infant diagnosed with CF via NBS (approx. 6wks of age)
to show signs of faltering growth

= Growth usually improves with the introduction of PERT
o Biochemistry:

= Nutrition bloods (including fat soluble vitamins and iron studies) will be taken
shortly after meeting the CF team (usually within the first week)

= Low fat-soluble vitamins may be a sign of pancreatic insufficiency, but other
causes i.e. low maternal vitamin D shouldn’t be ruled out

o Clinical — pancreatic function
= Testing for pancreatic insufficiency (Table 10):
= 3 day faecal fat no longer used at CHW

= Stool sample to check for faecal elastase (FE) should be sent off as soon as
possible post-diagnosis

= FE <100 = PI; FE 100-200 = mild PI; FE>200 = PS
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Determines Determines

adequacy
of PERT

pancreatic
insufficiency

Faecal Fat
Balance

Faecal Elastase

Faecal
Chymaotrypsin

Acid Steatocrit

Breath tests

High fat diet eaten
and stools captured
for /2 hours and
then analysed for fat
content.

Quantification of
elastase enzyme in
the stool.

Quantification
of chyrmotrypsin
enzyme in the stool

Faecal homogenate
samples micro-
centrifuged and
steatocrit levels
determined.

Labeiled substrate
is ingested, oxidised
and expired as CO,
indicating lipase
aCTivity.

‘Gold standard” when
performed accurately
Indicaton of total

fat absorption. High
spechicity (9.2%)

Only 1 stool sample
needed. Not affected
by dietary fat intake
Can be completed on
PERT. Highly sensitive
(96%) and specific
(100%) for pancreatic
insufficiency in CF

Simple

Lower cost than FFB
Sensitive = 100%
Specific - 95%

MNon-invasive

Simple to administer
Sensitive- B9%
Specific- 81%
Reproducible

Invasive. Labowr
intensive. Expensive.
Poor adherence.
Does not distinguish
befween pancreatic
& non pancreatic fat
malabsorption.

Low sensitivity

for pancreatic fat
malabsorpticn
(42%)

False positive results
can ocour due to
dharrhoea,

Lower sensiavity
than

faecal elastase
High aay-to-aay
Variatons,

Must be off PERT.

Invasive

Expensive

Gives indirect
indicator of lipase
activity rather than
total fat absorbed.

Table 10 Characteristics of selected indirect methods to determine pancreatic insufficiency
and/or PERT therapy adequacy’
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e Medications: Creon Micro (50001U per scoop)

o May be commenced prior to FE results due to; faltering growth, frequent feeding /
large feed volumes, frequent and loose stools, abnormal biochemistry (low serum
albumin and fat-soluble vitamins), genotype strongly associated with PI

o Starting dose: V2 to 1 scoop prior to each feed

o Administration: Back of a spoon with small amount of apple puree (to cover beads)
& check cleared from mouth to prevent ulcers

e Medications: Vitamins
o Routine supplementation for all pancreatic insufficient infants
o Biologic A, D & E Starting dose: 0.7ml
o ORiif unavailable

o Alpha-tocopherol (D) (Vitamin E) (Pretorius Micel E) 104.7mg/mL = 156 units/mL -
0.5mls daily

o Retinol palmitate (Vitamin A) (Brand TBC) 5000 units/0.05mL (5000 units per drop) -
2 drops per week

o Cholecalciferol (Vitamin D) (OsteVit-D) 25 microg/0.2mL = 1000 units/0.2mL -
0.2mls weekdays (5 days per week)

o Supplementation for pancreatic sufficient infants should only be considered if
vitamin A, D & E are all low

e Salt

o Allinfants with a diagnostic sweat chloride should be commenced on salt
supplementation at diagnosis

o Starting dose: 1/8 — Va tsp

o Administration: Mixed with apple puree used to administer Creon, added to bottles
or mixed into a small amount expressed breastmilk and given via a syringe

e Dietary

o Encourage and support breastfeeding. Most infants are able to maintain adequate
growth while breastfeeding

o Energy supplements i.e. liquigen or MCT oil +/- concentrated infant formula top ups
can be used as required

A standard infant formula is usually recommended where breastfeeding is not
possible

e Fluids
o Importance of adequate hydration in CF discussed at initial education

o General fluid requirements for infants should be applied
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o Many CF infants will exceed these recommendations (especially if catch up growth
is required)
o Breastmilk (or infant formula) alone is an adequate form of hydration for CF infants
o Parents are not advised to give their infant additional fluids as water

o Gastrolyte (or hydrolyte) can be offered as an alternative to feeds if an infant is
unwell & not feeding

8 Additional Resources

2017 Nutrition Guidelines for Cystic Fibrosis in Australia & NZ

Saxby N., Painter C., Kench A., King S., Crowder T., van der Haak N. and the
Australian and New Zealand Cystic Fibrosis Nutrition Guideline Authorship Group
(2017). Nutrition Guidelines for Cystic Fibrosis in Australia and New Zealand, ed.
Scott C. Bell, Thoracic Society of Australia and New Zealand, Sydney.

Available at: https://thoracic.org.au/wp-content/uploads/2021/06/NHMRC-
NutritionGuidelines-CF-ANZ-final-web.pdf

2014 Australian CFRD Standards of Care
Available at: https://pubmed.ncbi.nim.nih.gov/24372844/

2015 Australasian Guidelines for the management of pancreatic insufficiency

Available at:
https://static1.squarespace.com/static/5b5e94e7aa49a1a136248110/t/5db0c976c894
034e9ce620b8/1571867020139/APC+Guidelines+on+PEl.pdf
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9 Acronyms

BIA — Body Impedance Analysis

BMI — Body Mass Index

CDC - Centre for Disease Control

CF — Cystic Fibrosis

CFLD - Cystic Fibrosis liver disease

CFRD - Cystic Fibrosis related diabetes

CFTC - Cystic Fibrosis Treatment Centre

CFTR — Cystic Fibrosis Transmembrane Conductance Regulator
CHW - Children’s Hospital Westmead

DIOS - Distal

EMR — Electronic Medical Records

EUC - Electrolytes, Urea, and Creatinine

FBC — Full Blood Count

GOR - gastro-oesophageal reflux

LFT — Liver Function Tests

PERT — Pancreatic Enzyme Replacement Therapy
REE — Resting energy expenditure

WHO - World Health Organization
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