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Methods: The Cystic Fibrosis (CF) Foundation organized a multidisciplinary committee to develop a Nu-
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trition Position Paper based on the rapidly changing nutrition landscape in CF, due in part to widespread
use of cystic fibrosis transmembrane regulator highly effective modulator therapy (HEMT). Four work-

Key Words: groups were formed: Weight Management, Eating Behavior/Food Insecurity, Salt Homeostasis and Pan-
Cystic fibrosis creatic Enzyme use. Each workgroup conducted their own focused review of the literature.
Nutrition Results: The committee summarized current understanding of issues pertaining to the four workgroup

Weight management

. X topics and provided 6 key take-aways around CF Nutrition in the new era.
Eating behavior

P : Conclusion: People with CF (pwCF) are living longer, particularly with the advent of HEMT. The traditional

ancreatic enzymes . . . . . e .
Food Insecurity high fat, high calorie CF diet may have negative nutritional and cardiovascular consequences as pwCF
Sodium age. Individuals with CF may have poor diet quality, food insecurity, distorted body image, and an higher
incidence of eating disorders. An increase in overweight and obesity may lead to new considerations
for nutritional management, given potential effects of overnutrition on pulmonary and cardiometabolic

parameters.
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Introduction ocrine insufficiency (PI) with malabsorption has dominated the nu-
tritional focus in the past. A high-fat, high calorie diet has been

Cystic fibrosis (CF) is a chronic genetic disease primarily af- the standard of care for several decades because of the effect of
fecting the respiratory and gastrointestinal tracts. Pancreatic ex- nutritional status on pulmonary function and survival (1,2). This

dietary approach may have contributed to poor diet quality de-
void of nutrient dense foods and may have increased the incidence
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ple with CF (pwCF) (3). More recently, in the context of introduc-
tion of highly effective modulator therapy (HEMT), there has been
an increasing prevalence of overweight/obesity in pwCF through-
out the world, due in part to improved care, leading to an evolv-
ing landscape in disease management and nutritional interventions
(4-7). With increasing survival in pwCF globally, the impact of
overweight and obesity on CF outcomes, such as pulmonary status,
diabetes and cardiometabolic risk, warrants further investigation
and updated recommendations for nutrition management. While
there is insufficient evidence to develop a formal guideline, the
need for guidance led the North American Cystic Fibrosis Foun-
dation (CFF) to organize a multidisciplinary workgroup to develop
this position paper.

Methods

A multidisciplinary workgroup, including adult and pediatric
physicians from various disciplines, dietitans, a psychologist, social
worker, pwCF, and representatives from CFF was formed to con-
sider important nutritional topics in the current era for both chil-
dren and adults with CF, emphasizing changes in nutritional sta-
tus following introduction of HEMT. Surveys were distributed by
email utilizing SurveyMonkey® to determine topics important to
pwCF, their families, and healthcare providers (HCP) at US adult
and pediatric care centers. The survey consisted of 20 questions
about challenges and concerns around nutrition-related issues in
CF. Questions were a combination of drop down and free text for-
mats. 596 responses were received; 422 from CF providers and 155
from pwCF and families. Topics were subsequently selected based
on committee and survey input. Four subgroups were formed to
cover the following themes: weight management, obesity comor-
bidities, medical/surgical management of obesity, eating behaviors,
body image, food insecurity, salt homeostasis and hypertension;
and pancreatic enzymes. Each subgroup conducted a PubMed lit-
erature review relevant to their topic. All committee members dis-
closed conflicts of interest; those with conflicts did not participate
in the discussion or writing of the sections where they were con-
flicted.

The CF Foundation intends for this position paper to summarize
evidence, and provide reasonable clinical guidance based on that
evidenceto HCPs, pwCF, and other stakeholders, as well as identify
areas in need of further research.

Weight management

PwCF fall along the entire spectrum of weight/nutritional status.
The effect of different nutritional approaches on mortality across
several countries spurred previous changes in dietary recommen-
dations (8). Historically, emphasis was placed on achieving weight
gain/target body mass index (BMI), since optimization of nutri-
tional status has been correlated with improved lung function, de-
creased hospitalizations for pulmonary exacerbations, and reduced
mortality (2,9,10). Guidelines have specified minimal BMI goals
and annual care center reports in the US have cited center spe-
cific data regarding BMI, likely reinforcing the emphasis on weight
gain (2). However intake of calorie dense (energy dense) foods
for weight gain is no longer a priority for some pwCF as the CF
community recognizes the importance of nutrionally rich (nutrient
dense) foods for long term health (11). In recent evidence based
practice guidelines, McDonald, et al. recommend an age appropri-
ate healthy diet associated with positive health outcomes in the
general population (eg fruits, vegetables, legumes, whole grains),
adapted to meet individual energy requirements for PwCF (12).

More recently, with availability of multidisciplinary treatment
approaches, earlier diagnosis of CF and PI, widespread use of
HEMT, and paralleling anthropometric trends of society at large,
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the proportion of pwCF who are overweight or obese has in-
creased world-wide. In 2019, before the widespread use of HEMT,
up to 23% of pwCF in the US had a BMI that qualified as ei-
ther overweight or obese (13), Since increased use of HEMT, up
to 40% of pwCF in both the US and UK made up these categories
in 2021 (44% of men and 36% of women) (5-7,14-16).  Like-
wise, a single center study in Italy reported that 22% of adults
with CF were overweight (4). HEMT likely contributes to in-
crease in weight by reducing energy expenditure for breathing,
improving smell/taste, enhancing appetite, optimizing fat absorp-
tion/intestinal pH (17,18) increasing fat mass (19) and presenting
the need to take the medication with fatty foods. In a prospec-
tive observational study in pwCF initiating ivacaftor, there was a
5.5% decrease in resting energy expenditure (REE) 3 months af-
ter treatment (18). This change in energy balance with HEMT is
expected to lead to changes in energy intake recommendations.
Given reduced REE, ongoing consumption of the same high-calorie,
energy dense foods, which has been traditionally encouraged in
PwWCF (3) can lead to overnutrition in some pwCF. Nutritional
quality of calorie rich but not nutrient dense foods traditionally
consumed by pwCF may have long term implications on cardiovas-
cular and metabolic health as pwCF live longer. The role of exer-
cise for cardiovascular health and in maintaining a healthy weight
also needs to be emphasized in pwCF. Even though traditionally
BMI has been the metric used to categorize weight, it does not ac-
count for body composition or genetic predisposition to metabolic
derangements, nor does it encompass various cultural norms. BMI,
therefore, remains an imperfect surrogate for nutritional status and
potential metabolic risk. Nutritional recommendations in CF should
be personalized using the individual’s available clinical data and
the goals of the pwCF; evidence based guidance regarding spe-
cific diet recommendations is not yet available. While the con-
siderations on this paper are not intended to serve as nutritional
guidelines, it is encouraged to recommend intake of foods asso-
ciated with optimal cardiometabolic outcomes (fruits, vegetables,
lean proteins, low fat dairy, whole grains, legumes) for children
and adults that are achieving desired growth or target weight (20).
A multidisciplinary approach can be especially helpful in support-
ing patients in reaching their nutritional goals. Table 1 lists the
roles of the team members involved in weight management in
pwCFE.

Obesity comorbidities

Obesity is associated with worsened cardiovascular outcomes
in the general population, but data are limited in pwCF. Increas-
ing prevalence of obesity in pwCF, along with consumption of high
fat and high sugar foods starting in early life, may contribute to
cardiovascular disease and other comorbidities as pwCF live longer
(9). Arterial stiffness has been shown to be increased in children
with CF, in association with inflammatory markers (21,22). Me-
dian blood levels of cholesterol and systemic hypertension have
been reported to be higher in pwCF who are overweight com-
pared with individuals who are normal weight and underweight
(4).

Compared with healthy age matched controls, pwCF had sim-
ilar total body adiposity and BMI, but higher visceral adiposity,
correlating with sugar consumption and higher fasting blood glu-
cose (23), and increased odds of frailty (24). Additional studies
have demonstrated increased insulin resistance in pwCF who are
overweight and obese compared with those who are of normal
weight or are underweight (4,9,14,25-27). As pwCF develop over-
weight and obesity, insulin resistance may play a more signifi-
cant role in cystic fibrosis related diabetes (CFRD) pathophysiol-
ogy. Treatment of CFRD may be changing with the introduction
of HEMT. Elexacaftor-tezacaftor-ivacaftor (ETI) has been shown to
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Table 1
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Interdisciplinary Team’s role in weight management and food insecurity assessment.

Collaboration between team members is essential to address all issues and ensure consistent messaging.

Team Member

Role in Weight Management and Food Insecurity Assessment

Patient and Family

Dietitian

. Provide input on food preferences, cultural food practices, and access to nutrient-dense foods
. Participate in shared decision making

. Perform diet recalls identifying opportunities for optimizing dietary intake

. Recommend strategies to enhance diet quality

. Review labs and provide recommendations on micronutrients (both deficiency and excess)

. Evaluate for manifestations of malabsorption and adjustment of pancreatic enzyme dosage

. May perform body composition measurements in the clinic (bioelectrical impedance analysis), and
alternative measures of nutritional assessment (skin fold thickness, hand-grip strength etc.)

6. Provide education for PwCF and family

7. Provide supportive counseling around body image and weight stigma

8. Screen for food insecurity

G WN =N =

Social Worker/
Clinical Psychologist/Mental Health
Coordinator

1. Provide psychosocial support around body image and weight stigma and implementing behavioral change
strategies

2. Screen for depression, anxiety, disordered eating, and food insecurity

3. Provide resources and interventions for patients with positive screening

4, Follow up after the clinical visit to ensure resources provided were helpful

Pulmonologist/ Physician/Advanced Practice
Providers (primary care physician may play a
shared role for certain conditions)

1. Evaluate/provide referral for CF-related comorbidities which may increase with obesity (eg CFRD)

2. Evaluate/provide referral for obesity-related comorbidities such as obstructive sleep apnea, hypertension,
and cardiovascular disease

3. Reinforce importance of healthy diet and exercise with PwCF, assess access to adequate nutrient rich
foods

Gastroenterologist

1. Evaluate and manage gastrointestinal comorbidities of obesity (e.g., gastroesophageal reflux disease,
cholelithiasis, hepatic steatosis)

2. Evaluate and manage CF-related or obesity related liver disease

3. Evaluate pancreatic function and manage pancreatic insufficiency

4, Managing gastrointestinal/hepatic manifestations of E/T/I

(85)

Nurse Coordinator/Research Nurse

1. Encourage communication between the PwWCF and the team, facilitate coordination between team
members in issues related to weight management.

Endocrinologist/
Obesity Specialist

1. Evaluate and manage dyslipidemia
2. Evaluate the need for medical/surgical management for obesity
3. Discuss the effect of medical/surgical management of obesity on CF-related diabetes and malabsorption

PhysicalTherapist/
Physiotherapist

1.Measure functional ability: stamina, endurance, and ADLs
2.Provide customized exercise program aimed at integrating physical activities into a healthy lifestyle and
optimize lean body mass

Pharmacist

1. Assess drug-nutrient and drug-drug interactions, including weight loss drugs.

reduce random blood glucose and hemoglobin A1C in pwCF (6).
In children with CFRD, one study demonstrated improved glycemic
control after initiation of ETI, with some children able to reduce or
discontinue insulin (28) Overnutrition in CF has also been shown
to be associated with obstructive sleep apnea (OSA) and a higher
mean apnea/hypopnea index (29).

A single center retrospective study of 134 adults recently
showed elevation of blood pressure a median of 12.2 months after
initiation of elexacaftor/tezacaftor/ivacaftor (6). Clinicians should
be aware of the potential cardiovascular complications associ-
ated with the legacy, high fat/high calorie CF diet, particularly
in the setting of HEMT and increasing life span for pwCF. Clin-
icians’ recommendations on nutrition should take into consider-
ation that the median percent predicted FEV1 was higher, and
exacerbations were lower, in pwCF who were overweight com-
pared with pwCF who were normal or underweight (4,14) with a
possible plateau as BMI increases, suggesting that increased BMI
association with improved lung function can plateau at higher
BMI values. Further studies of the adverse cardiometabolic ef-
fects of obesity and the effect of a “heart healthy” diet on
CF outcomes are urgently needed. Lipid screening should fol-
low guidelines in the general population until further CF specific
data becomes available. The role of exercise in potentially cir-
cumventing obesity comorbidities in pwCF also requires further
investigation.
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Medical/Surgical management

Medical management of undernutrition in pwCF has been out-
lined in previously published guidelines (12,30) and may involve
a variety of approaches, including enteral nutrition (2,31). Since
overnutrition and obesity are a relatively recent phenomenon in
pwCF globally, there is a paucity of data on optimal diet, effec-
tive lifestyle, pharmacological and surgical management. Current
guidelines detailing strategies for weight loss in the general popu-
lation offer some guidance, but caution is required in extrapolating
these recommendations to pwCF. In the general population with
obesity, lifestyle modifications including diet, exercise and behav-
ior change mangement are typically the first recommendation, and
pharmacological therapy is indicated when BMI is >30 kg/m2, or
>27 kg/m? with obesity-related comorbidities (32). Medical ther-
apy is considered when individuals do not lose 5% of their body
weight in 3 months despite changes in diet and physical activ-
ity. Pharmacotherapy approved for treatment of obesity in the gen-
eral population may be associated with worsening malabsorption,
drug-drug interactions, or exacerbation of underlying gastrointesti-
nal symptoms in pwCF and should be used with caution (32).
Shared decision making is vital when discussing and considering
weight management options and strategies with the pwCF, as there
are no data on the safety of efficacy of these therapies in this pa-
tient population.
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Table 2
Definitions.
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Disordered eating behaviors or disturbed eating
attitudes and behaviors (EABs)*

Restrained eating; emotional eating; disinhibited eating; night eating; binge eating; weight, shape, and
eating concerns; strict dieting; and controlling one’s body weight and shape through inappropriate

compensatory behaviors (i.e. purging) that do not warrant an eating disorder diagnosis (Diagnostic and
Statistical Manual of Mental Disorders).

Chronic health conditions (CHC)

A health condition with a biological, psychological, or cognitive basis, expected to last for at least one

year, with symptoms that may limit function and activities, and requiring medical care or related

services.
Diet-related chronic health condition or
diet-treated chronic illness (DR...-CHC)
Eating disorder (ED)

A CHC with prescribed dietary regimens with pressures to comply, leading to the development of
destructive attitudes towards food, body weight, and unhealthy eating habits. (i.e. CF, IBD, IBS, T1IDM)
Clinically meaningful behavioral or psychological pattern with eating or weight, associated with

distress, disability, or with substantially increased risk of morbidity or mortality.

Anorexia nervosa (AN)*

Restriction of energy intake relative to requirements leading to a significantly low body weight in

context of age, sex, developmental trajectory, and physical health; Intense fear of gaining weight or
becoming fat, even though underweight.

Binge-Eating Disorder (BEN)"

Recurrent episodes of binge eating characterized by: 1. Eating, in a discrete period of time, an amount

of food that is definitely larger than most people would eat during a similar period of time and under
similar circumstances, and 2. A sense of lack of control over eating during the episode.

Bulimia nervosa (BN)*

Recurrent inappropriate compensatory behaviors and binge eating both occur. Recurrent inappropriate

compensatory behavior in order to prevent weight gain, such as self-induced vomiting, misuse of
laxatives, diuretics, or other medications, fasting, or excessive exercise;

Food insecurity
Weight Neutral Approaches

Lack of consistent access to affordable, nutritious food
Focus on optimizing other health outcome measures rather than promoting weight loss to treat
overweight and obesity

* Definitions obtained from The Diagnostic and Statistical Manual of Mental Disorders, 5th Edition.

FDA approved medications for weight loss are detailed in the
Endocrine Society Clinical Practice Guidelines (32). While there is
lack of data on safety and efficacy of pharmacotherapy use for
weight loss in pwCF, limited, anecdotal clinical experience has
shown that such therapies can be used safely and effectively, when
selected carefully and in consultation with medical providers with
expertise in using these medications in this patient population.

Bariatric surgery is considered in non-CF individuals with BMI
>40 kg/m? and or BMI 35 to 39.9 kg/m? with at least one obesity-
related comorbidity when diet, exercise, and pharmacotherapy do
not augment weight loss (33). There have been some reports of
pwCF undergoing weight loss surgery, however there is insufficient
data regarding the safety and efficacy of bariatric surgery in pwCF,
specifically as it relates to malabsorption and GI symptoms.

Weight stigma/weight neutral approaches

Weight stigma, discriminatory acts directed at individiuals be-
cause of their weight or size, is a common experience for over-
weight and obese individuals and is associated with disordered
eating patterns and negative health behaviors (34-37). Weight neu-
tral approaches (WNAs) focus on optimizing other health outcome
measures rather than promoting weight loss to treat overweight
and obesity. In the general population, WNAs are an alternative
to traditional weight management and produce sustainable posi-
tive health benefits. These benefits include improvement in choles-
terol levels, waist to hip ratios, physical activity, diet quality, and
self-esteem, while also producing weight loss and reduction in
BMI (38,39). While no studies on WNAs exist in CF, these alter-
native methods are becoming popular in the general population-
particularly in individuals who struggle with body image (BI) is-
sues, eating disorders, and weight stigma. CF care teams should
be aware of these methods and should consider WNAs for pwCF
who struggle with Bl issues or disordered eating (40,41).

Eating behaviors/eating disorders

Access to healthy food is an important contributor to eating be-
haviors; this is especially relevant when people experience food
insecurity (FI). Adherence to intense dietary regimens to main-
tain weight can be demanding and time-consuming and may con-
tribute to maladaptive attitudes towards food, body weight, and
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eating habits. Increased concern about body weight and dietary
prescriptions may precipitate disordered eating, negatively affect
mental and physical health, and lead to eating disorders (ED) (42).
Table 2 lists definitions of commonly used terms relevant to eat-
ing disorders. In a case-control study, adults with a diet-related
chronic health condition (DR-CHC) including CF were significantly
more likely to use “inappropriate compensatory eating behaviors”
to manage weight, including excessive exercise and medication
misuse, than peer controls (43). Despite endorsement of disor-
dered eating practices (42) and that CF can be defined as a DR-
CHC, only few studies report the prevalence of ED in pwCF (44,45)
(46). From these studies, youth with CF and disordered eating were
more likely to exhibit anorexia nervosa symptoms than binge-
eating disorder or bulimia nervosa symptoms (46). While a mi-
nority of adults with CF report disordered eating attitudes and be-
haviors (EABs), they do overwhelmingly report pressure from oth-
ers to eat (47). A recent study demonstrated that in 52 adoles-
cents and young adults with CF, there was a clinically significant
number who screened positive for an ED on a standardized ED
assessment (41). Through semi-structured interviews, HCP identi-
fied the most common EABs in PwCF as misusing PERT, food re-
striction, binge eating, and skipping meals. Like the general pop-
ulation, ED is present in both males and females with CF, but is
more common in females (46). A CF-specific screening tool for as-
sessing EABs has been developed with promising psychometrics in
detecting ED however it has not yet been studied for validity or
reliability (48). There is need for an evidenced-based, brief, and
easy-to-implement screening tool with low participant burden to
better identify EABs (44).

Body image

PwCF are at high risk of malnutrition, leading to visible body
changes such as short stature, low weight, and pubertal delay.
Body shape and size are sensitive topics for many young adults and
can be even more complex for pwCF, as CF care has traditionally
emphasized one’s body mass index (BMI) and weight gain. PWCF
using enteral tube feedings are less satisfied with their BI than
those without tube feedings (47). Moreover, gender differences in
BI have been identified for young adults with CF: females overesti-
mate weight and males underestimate weight (49,50). A mixed-
method study utilizing interviews and questionnaires examined
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Table 3
Resources for body image/disordered eating.
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Other resources
https://cfreshc.org/SRH-Guide/body-image/

National Eating Disorders Association: https://www.nationaleatingdisorders.org/

https://thebodypositive.org/
https://benourished.org/about/
https://www.intuitiveeating.org/

More Than a Body. Lindsay Kite and Lexie Kite

No Weigh! A Teen’s Guide to Body Image, Food and Emotional Wisdom. By Signe Darpinian, Wendy Sterling,

Shelley AggarwalR

aising Body Positive Teens. By Signe Darpinian, Wendy Sterling, Shelley Aggarwal
Body Image and Cystic Fibrosis Booklet, CF Trust, updated 2019
Intuitive Eating. Fourth Edition. By Evelyn Tribole and Elyse Resch

perspectives of adolescents and young adults with CF with their
HCPs on Bl communication (51). Both pwCF and care providers
agreed that BI is an important topic that should be discussed com-
fortably and supportively.

Treatment advances in CF care may introduce new issues of
concern for BI disturbance. BI concerns in pwCF previously re-
volved primarily around low body weight, but recently began to
include weight gain and larger body size. Although these changes
may be positive for many pwCF, they have led to physical and
psychological challenges while other pwCF grapple with severe
disease. It is unclear what the impact of HEMT, gender and
race/ethnicity have on BI issues in pwCF and how to appropriately
screen and intervene. To assist pwCF in navigating this evolving
landscape with the least risk of harm, it is imperative for CF clin-
icians to feel comfortable discussing, identifying and appropriately
referring for concerning EABs. Table 3 lists resources for body im-
age screening and education.

The importance of constructive language to promote discus-
sion should be emphasized (https://uconnruddcenter.org/). Solicit-
ing word preference and employing supportive and empowering
language absent of blame and shame can markedly improve con-
versations regarding weight between pwCF and CF HCP.

Food insecurity in the cystic fibrosis population

Food insecurity (FI), an important social determinant of health,
is defined as the lack of consistent access to affordable, nutritious,
and healthy foods and is a global problem (52,53). In 2019, up to
33% of pwCF in the US were impacted by FI, which was triple the
national average (54). It is pervasive in the CF community regard-
less of employment status or income level. PwCF and their families
may be more vulnerable to FI due to financial challenges of CF im-
pacting their ability to purchase food. As such, food security has
increasingly become a key focus of many CF care centers. In pwCF,
FI has unique implications due to the specific diet requirements in
a multisystemic chronic disease and the importance of adequate
nutrition for optimizing growth and respiratory health. However,
there exists a paradox of a higher risk of obesity within food in-
secure households, possibly due to easier access to high calorie
and low nutrient-dense foods (55). This may become an increas-
ing concern within the CF community, particularly as HEMT are
increasingly available for more pwCF and obesity is emerging as
a co-morbidity. While in the past, CF care has primarily focused
on the total number of calories consumed, there is a need to shift
focus to the quality of calories and micronutrients (56).

Screening and subsequent intervention, as outlined in Fig. 1,
will help identify and address patient-specific concerns regarding
FI. To achieve goals of increasing food security in the CF commu-
nity, decreasing the perceived stigma, and starting conversations
that allow families to discuss their unique needs (54), consider
screening pwCF for FI at every visit. Refer families experiencing FI
to local, national, and federal programs; regular follow up is impor-
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tant to ensure interventions meet the family’s need. Resources to
support CF clinicians have been developed by the CF Foundation
Food Security Committee and are in the My.CFF resource library
(my.cff.org) or available by email at sdoh@cff.org (2).

Salt homeostasis and hypertension

Excessive salt loss in sweat can lead to inadequate levels of
sodium in pwCF at all ages, but particularly in infants and chil-
dren (2,57). Adequate salt intake is needed for optimal growth in
infants and children (58). While specific salt intake recommenda-
tions may vary based on dietary need, level of physical activity and
climate, current guidelines suggest increased intake in all pwCF to
compensate for loss of sodium in sweat (2,59-61).

In adults with CF, increased salt intake continues to be rec-
ommended to reduce the risk of electrolyte imbalances such as
hyponatremia (2,59), however this recommendation will need to
be revisited given the reduced loss of sodium and chloride in the
sweat of pwCF taking HEMT. Despite high levels of salt intake, es-
sential hypertension was historically not a common co-morbidity
among pwCF (62,63). This may be due to the lower rates of hy-
pertension risk factors, such as obesity and metabolic syndrome,
previously observed in pwCF. Additionally, studies show that the
sodium and water depletion caused by CFTR dysfunction may lead
to lower-than-expected blood pressure in pwCF (64). With im-
proved life expectancy, increasing prevalence of overweight, and
the availability of CFTR modulators with their effect on salt home-
ostasis, hypertension may be increasing in pwCFE. 7.2% of adult
pwCF had a diagnosis of hypertension in 2021 (65). Moderate in-
creases in systolic and diastolic blood pressure were observed in
clinical trials for ETI, and case reports of newly diagnosed hy-
pertension have been published (66,67). While increases in blood
pressure may be partly related to increase in weight, reduced
salt losses in the setting of HEMT along with the legacy high
salt diet in PwCF, may contribute to the modest increases in re-
ported blood pressures. The true effect of HEMT on salt home-
ostasis is yet to be elucidated. Therefore, blood pressure should
be monitored, and previous recommendations regarding salt in-
take should likely be modified for pwCF taking HEMT. Currently,
there is a lack a data to make specific suggestions about salt in-
take in those PwWCF and hypertension or those pwCF who have nor-
mal sweat testing after treatment with HEMT, necessitating clinical
judgement or use of individualized dietary sodium recommenda-
tions (53). Another unique population are those post organ trans-
plant where immunosuppression is itself a risk factor for hyper-
tension, highlighting the importance of personalized care in pwCF
(68,69). Recent guidelines for sodium intake in the general pop-
ulation can be considered in establishing recommendations for in-
dividual patients (https://nap.nationalacademies.org/catalog/25353/
dietary-reference-intakes-for-sodium-and-potassium).
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Step 1: Initiate Screening Process

Step 2: Interpret Results

Step 3: Utilize Interventions

Step 4: Complete Documentation

Step 5: Follow Up

(via phone or at next encounter)

Step 6: Complete Documentation

Administer
screening tool.

Positive

screening
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Negative
screening

Referrals to local, national, and federal
resources (reference resource list);
assessment of patient/family budget

If patient does not have food for
tonight, utilize food pantry and/or
grocery gift cards if available as an

additional intervention.

No intervention
necessary.

Document screening
results and interventions

Were resources used?
- If yes, were they beneficial?
- If not, what barriers exist?

Document screening results, outcomes
of resource utilization and interventions
to address existing barriers if necessary

Repeat screening
process.

Document
screening results.

Repeat screening
process.

Fig. 1. Sample algorithm of screening for food insecurity, developed as a part of the FI QI change package. (Reprinted with permission from the CF Foundation Food Security

Committee.).

Pancreatic enzymes

Approximately 85% of pwCF have PI, primarily due to progres-
sive damage of pancreatic acinar cells and mucus buildup in the
pancreaticobiliary ductal system (70). The majority are diagnosed
with PI within the first year of life, typically by fecal elastase
(60,71-73). The therapeutic mainstay for PI is pancreatic enzyme
replacement therapy (PERT) (70,74).

Once diagnosed, PI was considered a lifelong condition. Fortu-
nately, emerging data suggests that HEMT may improve or even
reverse Pl in some children with CF. This is supported both by
physiologic studies showing that luminal pH in the small intes-
tine improves with modulators, and data from both observational
case series and HEMT clinical trials demonstrating improvement
and even normalization of fecal elastase levels in some children,
but not in older pwCF, after initiation of HEMT (17,75-78). Fur-
ther studies are needed to better understand the true impact
of CFTR modulators on PI and other aspects of the pancreati-
cobiliary system, including evaluation for recovery and mainte-
nance of pancreatic exocrine function and the effect of HEMT
on nutritional/vitamin deficiencies throughout life. Development
of standards and/or algorithms for adjusting PERT with modula-
tor therapy, ideally evidence based, would also be of benefit in
nutritional care of pwCF. Until more data are available, check-
ing a fecal elastase after modulator initiation in children up to
age 5 may be helpful if a change in pancreatic status is clini-
cally suspected, and as clinically appropriate in other age groups.
Continued monitoring and clinical assessment may be warranted
since recovery of pancreatic function after HEMT may take several
years (76).

For pwCF using enteral tube feeds, using an inline enzyme car-
tridge with immobilized lipase has been shown to be safe and ef-
fective for digesting nutrients and promoting weight gain. This data

793

has become available since publication of the CFF Enteral Feeding
Guidelines in 2016 (31,79-82).

Fat-soluble vitamin supplementation is an important aspect of
CF nutritional care. There is currently insufficient new data regard-
ing use of supplemental fat-soluble vitamins in pwCF being treated
with HEMT. Vitamin levels should be monitored and adjusted as
appropriate, as has been the current practice until further evidence
based guidelines become available (1,60,61,83,84).

Conclusion

Nutritional priorities in CF have evolved over time, particularly
with the introduction of widely used HEMT. Individuals not taking
HEMT may still require intensive efforts to optimize caloric intake.
For those on HEMT, the traditional high fat, high calorie CF diet
may have negative nutritional consequences as pwCF age and fol-
lowing population-based guidelines may be more appropriate. In-
dividuals with CF may have poor diet quality, food insecurity, dis-
torted body image, and an increased incidence of eating disorders.
The relationship between pulmonary and cardiovascular outcomes
and nutritional status will need to be better defined as the CF pop-
ulation ages. FI is a concern in pwCF from all socioeconomic sec-
tors and screening should be part of standard care in CF. As over-
weight and obesity increase in the CF population, clinicians may
see more obesity related comorbidities. As a result of the changing
landscape of CF nutrition, an individualized, multidisciplinary care
center approach is of utmost importance.

Further study is needed in the post HEMT era to better define
optimal treatments in pwCF in many areas including diet makeup,
vitamin monitoring/supplementation, pancreatic function, sodium
needs, treatment of overweight and obesity. As part of the shared
decision-making process, care decisions regarding individual pa-
tients should be made using a combination of this guidance, the
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associated benefit-risk assessment of treatment options from the
clinical team, the patient’s individual and unique circumstances, as
well as the goals and preferences of the patients and families that
the team serves.

Table 4
Key Take-Aways.

e Nutrition care should be individualized using clinical data and goals of
pwCF. Although prevalence of overweight and obesity is increasing,
undernutrition is still a concern for some pwCF.

Clinicians should be aware of the potential cardiovascular complications
associated with the legacy, high fat/high calorie CF diet, particularly
considering increasing life span. Lipid screening should follow guidelines
in the general population until further CF specific data is available.

e Food insecurity is a concern in pwCF from all socioeconomic sectors and
screening should be part of standard care in CF (see Fig. 1).

There is a lack of data to make specific suggestions about salt intake in
those pwCF and hypertension. Regular monitoring of blood pressure is
encouraged.

e Some data suggest that there is the potential for return of pancreatic
function in some children taking HEMT. Fecal elastase should be
monitored if a change in pancreatic status is suspected.

Inline enzyme cartridges are safe and effective for digesting nutrients and
promoting weight gain in pwCF with enteral tube feeds.
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