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Abstract

Background: Children with developmental delays are often dependent on enteral nutrition. The aim of our
study was to evaluate improvement in tolerance parameters in these children who were switched from an intact
protein formula to a 100% whey, peptide-based formula. Methods: A retrospective chart review of children with
developmental delays who were failing to reach adequate nutritional goals on standard polymeric formulas were
switched to a 100% whey peptide-based formula. Enteral volume goals, caloric goals, and change in medication
used to improve feeding tolerance were assessed before and after formula switch. Results: Medical records of 13
children (aged 8.4 * 4.6 years) met criteria. All children had a primary diagnosis of developmental delay, and 77%
were fed via gastrostomy tube. Of the |3 children assessed, 92% experienced improved feeding tolerance, and
75% of these reported the time to improvement within | week after formula switch. Feeding tolerance parameters
that improved were vomiting (86%), gagging and retching (75%), high residual volumes (63%), constipation (43%),
diarrhea (100%), and poor weight gain (100%). Conclusion: Switching to a 100% whey, peptide-based formula
improved symptoms of feeding intolerance in the majority of these developmentally delayed children.
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Introduction Identifying appropriate interventions to treat feeding
intolerances is imperative to support the child’s growth
and development. Nutritional management of feeding
intolerance in developmentally delayed children is by
necessity highly individualized and may include the use
of different enteral formulas and formula modulars.
Whey-based formulas have been shown to empty from
the stomach more rapidly than casein-based formulas,
which may be helpful for patients presenting with
delayed gastric emptying.*’ Furthermore, improved
absorption of hydrolyzed over intact proteins may be
observed in certain patient populations.

Children with developmental delays often experience
oral-motor dysfunction, which can lead to choking dur-
ing feedings and aspiration. Long-term, these feeding
issues often lead to poor nutritional and health status;
thus, interventions to improve nutritional intake are
needed.'” Nutritional interventions often include the use
of enteral feedings via tube to increase intake and
improve growth.*” While initiation of enteral feedings
often leads to improved nutritional status, intolerance of
feedings in this population is common.*” These feeding
intolerances are often a result of gastrointestinal dys-
motility, such as esophageal dysmotility, delayed gastric |
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Use of peptide-based, 100% whey protein formulas
are associated with improved feeding tolerance,
increased consistency in meeting nutritional needs, and
a reduction in gastrointestinal issues associated with
vomiting and aspiration of feeds.” Peptide-based diets
are often prescribed to patients with gastrointestinal ill-
nesses such as pancreatic insufficiency or malabsorp-
tion. These diets may also be used in children with
developmental delays who do not consistently have
definitive diagnoses of gastrointestinal impairment.
Lack of evidence of benefit in this population may limit
their application. Only one small prospective trial
assessed the effects of switching from an intact casein-
predominant formula to different whey-predominant
formulas on frequency of emesis in developmentally
delayed children and reported significant reductions in
emesis after children were switched to whey-based
formulas.”

Crossover trials to determine improved tolerance to a
change in diet are challenging and particularly difficult
in children that are almost exclusively enterally fed. In
fact, only one other abstract explored multiple tolerance
outcomes related to switching the patient from one for-
mula to another.® The primary objective of this retro-
spective chart review was to evaluate changes in feeding
tolerance in children with developmental delays who
were switched from an intact protein-based enteral for-
mula to a 100% whey, peptide-based formula.

Materials and Methods

Medical records of children were selected for review if
they met the following criteria: (1) exhibited significant
developmental delays, (2) were receiving at least 90% of
energy requirements through a gastrostomy tube, (3)
were considered by the primary practitioner to have sig-
nificant signs of intolerance, and (4) were switched from
an intact protein formula to a 100% whey, peptide-based
formula (Peptamen products, Nestlé Health Science,
Florham Park, NJ). Additional criteria included the fol-
lowing: (1) age 1 to 18 years at time of formula change,
(2) received an intact protein formula for a minimum of
2 weeks, and (3) did not have any extraneous factors
influencing feeding tolerance (change of tube location
or abdominal surgery, acute illness or infection, or docu-
mented cow’s milk protein allergy) within 30 days of
feeding change.

Demographic data including age, diagnoses, and gen-
der were collected. Data on feeding intolerances, such as
vomiting, constipation, diarrhea, poor weight gain, and
feeding volume, were also gathered pre- and post-for-
mula change. Medications utilized to facilitate feeding
tolerance and for bowel and use of nutritional modular

Global Pediatric Health
Table 1. Demographics.
n (%) Mean * SD Range

Gender

Male 6 (46%) — —

Female 7 (54%) — —
Age at formula switch 13 (100%) 84 £ 4.6 2.4-13.9

(years)
Weight (kg) 13 (100%) 23.0%128 9.0-53.3
BMI percentile 13 (100%) 17.0+4.3 14.0-29.0
Height/length (cm) 13 (100%) 114.5+£23.3 76.5-143.0
Fed by gastrostomy 10 (77%)
Fed by jejunostomy 3 (23%)
Nissen fundoplication || (85%)

Abbreviation: BMI, body mass index.

products (such as protein) were also captured. Change in
tolerance as assessed by the health care provider was
categorized as “Improved,” “No change,” or “Worsened.”

The study protocol was approved by Copernicus
Group Independent Review Board (CGIRB), Durham,
North Carolina. As this was a retrospective chart review,
prior to study initiation, the investigator requested and
CGIRB approved a request for waiver/alteration of
authorization for use and disclosure of protected health
information.

Statistical Analyses

Demographic data were summarized using means =+
standard deviations and percentages for continuous and
categorical data, respectively. All data were analyzed
using SAS version 9.4.

Results

Subject Characteristics

A total of 375 charts were reviewed. Medical records of
13 children met eligibility criteria and were included in
analyses. Subjects were aged 8.4 + 4.6 years, and 53.8%
were female. The majority of subjects were fed by gas-
trostomy tube (77%). Of these, 85% had a Nissen fundo-
plication (Table 1). All subjects had a primary diagnosis
of developmental delay (Table 2). Intolerance experi-
enced by the subjects included vomiting (53.8%), gag-
ging and retching (30.7%), high gastric residual volumes
(61.5%), constipation (53.8%), diarrhea (23.1%), and
poor weight gain (38.5%). The children were switched
from an intact polymeric formula to one of the following
peptide-based, 100% whey formulas: Peptamen Junior
(n = 6), Peptamen Junior 1.5 (n = 6), and Peptamen
Junior Prebio (n = 1).
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Table 2. Patient Diagnoses.

Table 2. (continued)

Patient ID  Admitting Diagnosis  All Current Diagnoses Patient ID  Admitting Diagnosis  All Current Diagnoses
100 Developmental delay ~ Cerebral palsy 110 Developmental delay = Feeding disorder
GER Constipation
Feeding disorder Cerebral palsy
G6PD deficiency Fundoplication
Constipation I Developmental delay  Feeding disorder
Fundoplication DiGeorge syndrome
101 Developmental delay ~Canavan syndrome Congenital heart disease
Failure to thrive Cleft palate
Constipation Constipation
Feeding disorder Fundoplication
Fundoplication 112 Developmental delay ~Feeding disorder s/p GT
102 Developmental delay ~ Feeding disorder Constipation
Cerebral palsy Failure to thrive
Seizures Cerebral palsy
Gastroparesis VP shunt
Failure to thrive Hydrocephalus
104 Developmental delay Feeding disorder Fundoplication
Emesis 113 Developmental delay ~ Cerebral palsy
Failure to thrive Feedin'g di'sorder
Fundoplication Cf)nstlpatlon
105 Developmental delay  Feeding disorder D|arrhe'.i\ )
Esophageal atresia Fundoplication
phag
Constipation Abbreviations: GER, gastroesophageal reflux; G6PD, glucose-6-
Failure to thrive phosphate dehydrogenase; GT, gastrostomy tube.
Prematurity 33 weeks
106 Developmental Feeding disorder
delay secondary to Tolerance Parameters
hypoxic event . Of the included subjects, 92% (12 of 13 subjects) demon-
Eij?spl‘;fzgi:itg: strated improved feeding tolerance that was attributed to
with Roux-en-y the change to 100% whey peptide formula. Furthermore,
reconstruction 75% (9 of 12 subjects) of these reported improvements
Fundoplication occurred within 1 week after the formula change. The
107 Developmental Feeding disorder s/p GT remaining subject also had an improvement in feeding
delay secondary to tolerance; however, the improvement was attributed to
hypoxic ischemic the venting of the stomach via gastrostomy, which was
encephalopathy implemented at the same time as the formula change. In
Seizure disorder subjects with specific feeding intolerance issues, feeding
Fundoplication tolerance improvements were also observed in vomiting
108 Developmental delay ~ GER (86%, n = 6), gagging and retching (75%, n = 4), high
Bowel perforation s/p residual volumes (63%, n = 8), constipation (43%, n=7),
ostomy and diarrhea (100%, n = 3; Figure 1).
Feeding disorder
Prematurity
Fundoplication Medication Use
109 Developmental delay  Feeding disorder

Failure to thrive
GER
Laryngomalacia
Fundoplication

(continued)

Medical record reviews identified 8 medications used to
manage feeding intolerance. Prior to formula change, 11
(85%) subjects received at least one of these medica-
tions (1.54 + 0.27). After the switch to a 100% whey,
peptide-based formula, medication dosage was either
stopped or decreased in 81.8% of subjects. Of the 8
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Figure |. Tolerance parameters changes.

medications used prior to formula change, 6 (66.6%)
were used in fewer subjects (Table 3). In no cases was
there a need to increase the use of medications pre-
scribed for intolerance once the change to a 100% whey,
peptide-based diet was made.

A consistent improvement in meeting nutritional
goals was also observed; 71% were able to tolerate
increased feeding volumes and all subjects who had
experienced poor weight gain on an intact protein for-
mula achieved an increase in weight after formula
change (see Table 4 and Figure 1).

Discussion

The purpose of this retrospective chart review was to
evaluate changes in tolerance parameters in children
with developmental delays who were switched from an
intact protein formula to a 100% whey, peptide-based
formula. Results from this review found that children
experiencing significant gastrointestinal signs and
symptoms of intolerance benefited from this change in
formula. Whey-based, semi-elemental formulas are
used sporadically in children with developmental delays
and gastrointestinal issues hindering feeding tolerance.
This retrospective review highlights the gastrointestinal
and nutritional improvements that can be achieved with
these diets.

Gastrointestinal intolerance is frequent in patients
with developmental delays and can negatively affect
these patients in many different ways."* Intolerance can
cause physical discomfort, growth failure, and can
necessitate the use of medications with potentially sig-
nificant side effects. Feeding intolerance also imposes
burdens to caregivers, requiring additional time, finan-
cial resources, and affecting quality of life.

Most of the intolerance reported in these children,
however, has traditionally focused on signs and symp-
toms of upper gastrointestinal dysmotility including

Table 3. Medications Used Before and After Switch to
Peptamen.

Medication Usage n (%)
Received medications Il (85%)
prior to switch
Feeding switch associated 9 (69%)

with a medication change

Medication Reported Before Switch ~ After Switch

Eryped 2 (15%) 1 (8%)
Carafate I (8%) 0 (0%)
Prevacid 5 (38%) 4 (31%)
Miralax 6 (46%) 4 (31%)
Florastor I (8%) I (8%)
Reglan 2 (15%) | (8%)
Zantac I (8%) | (8%)
Lactulose | (8%) 0 (0%)
Flagyl 0 (0%) | (8%)

impaired gastric emptying and gastroesophageal reflux.
This study demonstrates that in addition to upper gastro-
intestinal problems, intolerance phenomena distal to the
upper gastrointestinal tract are common and may be
improved by changes in forms of feeding. The results of
this exploration corroborate with previous reports that
the use of 100% whey, peptide-based diets can improve
signs and symptoms of upper gastrointestinal intoler-
ance, specifically decreases in vomiting and gastric
residuals.”’ In addition, this review provides evidence
of further benefit documenting improvements in other
parameters of gastrointestinal tolerance, namely, consti-
pation and diarrhea.

Several studies have evaluated diet modification to
improve gastric dysmotility and reflux.'” For example, 2
trials demonstrated improvements in gastric emptying
using whey-based versus casein-predominant formulas.>’
One of these trials also reported reduced vomiting” with
the use of whey-predominant or 100% whey, peptide-
based formulas versus casein-predominant formulas.

Medications to improve feeding tolerance are often
prescribed for patients with developmental delays.'
These medications (like many medications) may have
adverse effects, increase the complexity of care, and add
to treatment cost. In this study, medications were used to
promote motility, manage gastric acidity, and improve
stool consistency. Use of 100% whey, peptide-based
diets reduced the need for these medications, yielding an
additional benefit of their use in enterally fed children
with developmental delay and feeding intolerance.

In the presence of significant intolerance, feeding
volumes and concentrations cannot be easily advanced.
Perhaps the most prominent observation in this
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Table 4. Intolerance Signs and Assessment of Status After Formula Switch.

Patients With
Intolerance Sign Improved Worsened No Change Assessment
Pre-Switch After Switch After Switch After Switch Not Quantified
n (% of 13) n (% of Those With Intolerance Sign)
Intolerance signs
Vomiting 6 (46%) 5 (83%) 0 (0%) 1 (17%) 0 (0%)
High residuals 8 (62%) 5 (63%) 0 (0%) 1 (13%) 2 (25%)
Gagging/retching 4 (31%) 3 (75%) 0 (0%) 1 (25%) 0 (0%)
Excessive gas or 2 (15%) 2 (100%) 0 (0%) 0 (0%) 0 (0%)
abdominal distention
Loose stool 3 (23%) 3 (100%) 0 (0%) 0 (0%) 0 (0%)
Hard stools/ 7 (54%) 3 (43%) 0 (0%) 4 (57%) 0 (0%)
constipation
Other intolerance signs
Emesis 1 (8%) I (100%) 0 (0%) 0 (0%) 0 (0%)
Poor weight gain 4 (31%) 4 (100%) 0 (0%) 0 (0%) 0 (0%)

exploration was the improvement in achievement of
nutritional goals. Meeting nutritional goals is critical for
growth and for preventing nutrition deficiencies that
affect overall health.

At present, little data exist to support clinicians in
their selection of enteral formula for use in children
with developmental delays and feeding intolerance.
Despite the limited published evidence, clinicians anec-
dotally use 100% whey, peptide-based formulas when
intolerance occurs. To our knowledge, this is the first
report to objectively document improvements in toler-
ance parameters following a change from intact protein
feedings to a 100% whey, peptide-based formula, thus
providing substantiation for use of such a formula in
this population.

This study has a number of strengths. All included sub-
jects were switched from an intact protein formula to a
100% whey, peptide-based formula; thus, each subject
served as his or her own control. Second, detailed medical
records on tolerance and growth parameters existed for all
included subjects. Finally, as children with developmen-
tal delays are a somewhat small segment of the popula-
tion, the use of a retrospective study design allowed for
subjects to be pooled and analyzed over a longer period of
time, allowing for a larger sample size than may have
been possible using a prospective study design.

Study limitations include the retrospective chart
review design; thus, by nature, the results cannot prove
causality. Nevertheless, it is improbable that the clinical
benefits observed by switching patients to a 100% whey,
peptide-based formula occurred randomly. The popula-
tion captured in this sample was small and homogenous,
which limits the ability to generalize the results to a

larger population. However, this is a population with
significant needs that are clearly differentiated from
healthy children. Finally, while qualitative data on feed-
ing volumes were present, consistent quantitative data
on feeding volumes and energy intake were not avail-
able; thus, it was not possible to compare exact volume
and energy intakes prior to and after formula changes.

In conclusion, changing from an intact protein enteral
feeding to a 100% whey, peptide-based formula
improved multiple symptoms of feeding intolerance in a
population of children with developmental delays. Most
improvements occurred within a week of formula
change. Change in the formula was associated with a
reduction in medications and improved growth. Clinical
practice in switching patients with developmental delays
and intolerance to a 100% whey, peptide-based formula
may generate significant clinical benefits in these
patients. Future research using a more rigorous study
design and larger sample would be beneficial, but sig-
nificantly difficult to perform.
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