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ABSTRACT

Introduction: A decrease in weight velocity and feeding difficulties in infants may be caused by an

inadequate caloric intake and underlying medical conditions.

Case description: By focusing on four clinical cases, this article illustrates the temporary use of a special
infant formula in orally-fed and enterally-fed infants with unsatisfactory weight gain and special medical
conditions such as gastrointestinal and neurological disorders. The formula was a nutritionally complete
hypercaloric infant formula containing partially hydrolyzed whey protein. It was used after full con-

sideration of all feeding options including breastfeeding.

Conclusion: Implementing appropriate feeding behaviors, adapted to age and potential comorbidities,
is an essential prerequisite for therapeutic management. The use of a nutritionally complete hyperca-
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loric infant formula can be helpful to manage unsatisfactory weight gain and feeding difficulties in

infants.

1. Introduction

A decrease in weight velocity and feeding difficulties in infants
and young children are a common cause of concern for par-
ents, leading them to seek advice from a pediatrician. Such
conditions should prompt the identification of the origin of
the problem, which can be multifactorial and various. The
cause might be inadequate caloric intake, including family
food insecurity and underlying medical conditions.
Importantly, continuous inadequate caloric intake can have
a negative impact on the child’s height and head circumfer-
ence, and impair development of cognitive skills or immune
system in extreme cases [1-4]. From this perspective, identify-
ing and managing the underlying causes of inadequate caloric
intake is vital. In most cases, outpatient management based
on proper nutrition advise and family support ensures an
appropriate weight and growth velocity [1]. Breastfeeding is
the best way of feeding an infant during the first 6 months of
life and is preferred whenever possible [5]. However,
a temporary use of hypercaloric nutritional formulas can be
considered in infants and young children with unsatisfactory
weight gain and special medical conditions. Such hypercaloric
and easily digested formulas are useful to support catch-up
growth in young children with or at risk of failure to thrive or
at risk of malnutrition resulting from congenital heart defects,
pulmonary diseases, neurological disorders, congenital genetic
defects, cancer and prematurity, especially when complicated

by low body weight and/or gastrointestinal dysfunction
[6-10].

An observational study reported an improved stool consis-
tency and gastrointestinal tolerability (less regurgitation,
vomiting, constipation, diarrhea and abdominal distension) in
29 infants aged under 12 months after being fed with hyper-
caloric whey peptide-based infant formula for 12 weeks [7,8].
The use of this product also allowed a significant catch-up
growth in terms of head circumference and length [7,8].

This article aims at presenting some of our experience in
using infant hypercaloric formula (Table 1) in clinical practice.
It describes four clinical cases on the dietary management of
infants and young children with feeding difficulties and unsa-
tisfactory weight gain because of gastrointestinal or neurolo-
gical disorders. These clinical cases illustrate the use of
a nutritionally complete hypercaloric infant formula to support
this goal both in orally-fed infants (Patient 2 and Patient 3)
and enterally-fed patients (Patient 1 and Patient 4).

2. Clinical cases

2.1. Patient 1 - a 5-month-old girl enterally-fed with
polymeric feed intolerance

On 21 December 2018, a 5-month-old girl born at 37 weeks
of gestation with malformation syndrome was transferred
from the Children’s Memorial Health Institute Surgery
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Table 1. Description of the hypercaloric whey peptide-based infant formula.

Nutrients and characteristics Unit  Per 100 mL (100 kcal)
Energy kcal 100
Proteins (100% partially hydrolyzed whey) g 2.6
Carbohydrates g 10.3
Fat (41% of palmitic acid in sn-2 position) g 54
DHA m 20

Micronutrients Nutritionally complete and
designed as per Commission
Delegated Regulation (EU)
2016/128

332 mOsm/L
Abbreviations: DHA, docosahexaenoic acid; EU, European Union.

Osmolarity

Department following laparoscopic fundoplication and gastro-
stomy tube placement to plan a feeding regimen. Patient
presented with history of sucking and swallowing disorders
with unsuccessful attempts at breast- and bottle feeding and
was enterally-fed since birth via a nasogastric tube (with
breast milk and standard infant formula). Due to bolus feeding
intolerance (restlessness, vomiting, tolerance of only low-
volume servings) enteral feeding was administered intermit-
tently, 7 times a day over 2 hours via feeding pump (at a rate
of 30 mL/h). Feeding regimen was not meeting the child’s
estimated energy requirements.

Table 2. Patient 1 - changes in the feeding regimen across time.

On admission to the Department of Gastroenterology,
Hepatology, Feeding Disorders and Pediatrics (DGHFDP), the
girl was exclusively fed with standard infant formula (maternal
milk dried up) via gastrostomy. Given her gastrointestinal
symptoms, the girl was continuously receiving omeprazole
(5 mg twice daily). Due to an insufficient caloric supply and
growth faltering the infant formula was replaced with a high
energy polymeric formula (Table 2A) which allowed a gradual
weight gain. Consequently, feeding tolerance relatively
improved - only periodic retching was observed without
vomiting or sialorrhea. The girl was referred for home enteral
nutrition (HEN) and discharged home with the recommenda-
tion to continue the current feeding regimen.

On 13 February 2019 (first 2-month follow-up visit) at the
age of 7 months, the parents reported problems with feeding
tolerance as retching and vomiting became more frequent at
2-week post-hospital discharge. Given the unsatisfactory
results of the nutritional treatment, continued therapy with
omeprazole was recommended and the feeding regimen was
changed by limiting the formula volume per portion and
extending the delivery time (Table 2B). Also, a second hospi-
talization was scheduled to perform a bowel transit time test
on 28 February 2019.

Current feeding regimen

Nutritional value

Modified feeding regimen Nutritional value

(A)  Changes in the feeding regimen during first hospitalization (21 December 2018-5 months of life)

IF: 7 x 60 mL/day

TOTAL

281 kcal/day

281 kcal (80 kcal/kg of body weight/ TOTAL
day; 80% of ER)

Day HEPF IF
Days 1- 1x 60 mL 6x 300
2 60 mL
Days 3- 3x 60 mL 4x 340
5 60 mL
From 5x 60 mL 2x 380
Day 5 60 mL
380 kcal
(110 kcal/kg of body
weight/day;

110% of ER)

(B)  Changes in the feeding regimen at the first follow-up visit because of enteral nutrition intolerance (13 February 2019-7 months of life)

HEPF: 5 x 70 mL

IF: 2 x 70 mL

Intermittent feeding via pump (30 mL/h)
Each feeding duration: 2 h

112 kcal/kg of body weight/day (112% Reduction in
of ER)

HEPF IF

Commence of 450 kcal (115 kcal/kg of

volume to overnight body weight/day)
5% 50 mL continuous
(each feeding:  feeding via
2 h) pump
(300 mL/
6-9 h)

(O  Changes in the feeding regimen during second hospitalization (28 February 2019-7 months of life)

HEPF: 5 x 50 mL
IF: 300 mL/6 h at night

TOTAL

450 kcal/day

450 kcal (112.5 kcal/kg of body
weight/day)

Day Infasource® IF
Day1 5x 50 mL 300 mL/ 450
6h
Day 2 5x 55 mL 300 mL/ 470
6h
From 5x 60 mL 250 mL/ 470
Day 3 5h
TOTAL 470 kcal (117.5 kcal/kg of

body weight/day)

(D) Feeding regimen and nutritional status at 6 weeks after initiating Infasource® (16 April 2019-9 months of life)

Principal feeding problem: long feeding time

490 kcal/kg of body weight/day - -

Infasource® 7 x 70 mL by pump (35 mL/h)

Night infusion was stopped

Attempts to feed the girl by mouth (blended vegetables
given by teaspoon; up to 60 mL/serving)

(107 kcal/kg of body weight/day)

Abbreviations: BMI, body mass index; ER, energy requirement; h, hour; HEPF, high-energy polymeric formula; IF, infant formula; WHO, World Health Organization.



After a 2-week observation, the parents reported a minor
improvement in the severity of vomiting but retching and
restlessness during feeding persisted, and weight gain
remained unsatisfactory (+100 g; Figure 1, red diamond).
The bowel transit time test performed through the gastro-
stomy tube did not show any significant deviation. Due to
the lack of indications for treatment modification and

A Weight-for-age GIRLS
Birth to 2 years (percontiles)
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insufficient tolerance of enteral nutrition (EN), high-energy
polymeric formula was replaced with hypercaloric whey pep-
tide-based infant formula Table 1 - (Table 2C). Afterward, the
girl appeared calmer during feeding, vomiting frequency
decreased and a gradual weight gain was seen (Figure 1,
green diamond). The girl was discharged home with the
recommendation to continue this feeding regimen and

" e
Age (completed montin and year)

B Length-for-age GIRLS

Birth 1o 2 years (percentiles)

L
Age (tompheted months and yoars)

BMi-for-age GIRLS
Birth to 2 years (percentiles)

A
AQe (oampietad mOthe and years

WHO Ol Gt Standards

Figure 1. Changes in the anthropometric measurements (A: weight, B: length and C: body mass index, BMI) using the World Health Organization (WHO) growth
charts, before and after adding infasource® (nestlé health science, Biessenhofen, DE) to the feeding regimen. patient 1 (diamond); patient 2 (x mark); patient 3
(dots).
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Table 3. Patient 1 — changes in the feeding regimen and resulting changes in the nutritional status during the total 4-month follow-up.

Recommended feeding regimen e IF:7 x70 mL

e 80 kcal/kg of body weight/day

(80% of ER)

Nutritional status as a result of the

recommended feeding regimen life)

o Weight: 3.5 kg (<3 percentile o

as per WHO)

¢ Length: 545 cm (<3 percentile e

as per WHO)

e BMI: 11.8 kg/m? (<3 percentile

as per WHO)
« Weight-to-length ratio (<3
percentile as per WHO)

21 December 2018 (5 months of 13 February 2019 (7 months of

e HEPF:5x 60 mL+IF -2 x 60 mL e Infasource®: 5 x 60 mL + IF -
e 380 kcal (110 kcal/kg of body 250 mL/5 h
weight/day; 110% of ER) e 470 kcal (117.5 kcal/kg of body
weight/day; 117.5% of ER)

16 April 2019 (9 months of life):

life): o Weight: 4.6 kg (<3 percentile as
Weight: 3.9 kg (<3 percentile as  per WHO) +700 g

per WHO) + 400 g o Length: 60 cm (<3 percentile as
Length: 57.5 cm (<3¢ percentile per WHO) +2.5 cm

as per WHO) + 3.5 cm e BMI: 12.7 kg/m2 (<3 percentile as
BMI: 11.8 kg/m? (<3 percentile per WHO)

as per WHO)  Weight-to-length ratio (<3™ per-

e Weight-to-length ratio (<3 per-
centile as per WHO)

centile as per WHO)

Abbreviations: BMI, body mass index; ER, energy requirements; h, hour; HEPF, high-energy polymeric formula; IF, infant formula; WHO, World Health Organization.

attempt to increase the servings volume during the day while
limiting night supply.

On 16 April 2019 (second 6-week follow-up visit) at the
age of 9 months, the parents did not report any new feeding
difficulties. On the contrary, they managed to gradually elim-
inate night time feeding and started the first attempts to oral
feeding. Improvement in the nutritional status was satisfactory
(Table 2D). Retching persisted but was less troublesome than
before. Parents were recommended to continue with the cur-
rent feeding regimen, try to increase the servings volume,
reduce the feeding time and the number of meals, and dis-
continue omeprazole. A follow-up visit was scheduled after
3 months.

The use of the hypercaloric whey peptide-based infant
formula in this clinical case contributed to a reduction of
gastrointestinal symptoms leading to improved tolerance of
EN. This further contributed to an improved nutritional
status (Table 3) and helped calm down the negative emo-
tions associated with oral feeding which led to developing
new skills.

2.2. Patient 2 - a healthy 10-month-old girl with feeding
difficulties and unsatisfactory weight gain

A girl was born at 39 weeks of gestation by C-section with the
following anthropometric measurements: weight: 3.2 kg/50"™"
percentile as per WHO; length: 51 cm/50™-85™" percentile as
per WHO; and BMI: 12.3 kg/m?/15"-50™ percentile as per
WHO. Her Apgar score was 10.

At 10 months of life, the girl was referred for a nutri-
tional consultation at the Department of Gastroenterology,
Hepatology, Feeding Disorders and Pediatrics due to
a decrease in the weight gain velocity and feeding difficul-
ties. The parents reported that patient experienced feeding
problems since 5 months of life when weaning started.
Medical history revealed that the girl was always fed uncon-
sciously as her parents forced her to eat or entertained her
during feeding. She had no regular meal times - 8-10 daily
feeding attempts were made. The girl's diet was low in
calories, unvaried, and inadequate for her age and level of
eating skills. Her daily menu was based on foods she

accepted, i.e. milk-based meals, such as infant formula and
baby cereal with formula. According to the parents, all
attempts to serve blended vegetables/fruits were unsuccess-
ful. In parallel, the parents did not report any gastrointest-
inal symptoms.

Feeding difficulties led to a deterioration in the girl's
anthropometric measurements between birth and 10 months
of life (Figure 1, black and red X marks). Also, laboratory tests
showed signs of anemia with hemoglobin level at 10.2 g/dL
(normal range:10.9-13.0 g/dL).

After nutritional team’s consultation, the feeding regi-
men was changed to improve the nutritional value of the
girl's diet. The number of daily meals was limited to 5,
including 2x high-energy polymeric formula (1 kcal/1 mL
for a total of 250 kcal/250 mL), 2x baby cereal with for-
mula, and 1x yogurt with blended fruit or blended vege-
tables with meat.

Parents were instructed not to entertain the girl while
feeding and not to force feed. A meal could last up to
30 minutes if she showed an interest in eating. Only water
was allowed in-between meals and at night.

A few days later, the parents reported that the recom-
mended hypercaloric formula was poorly tolerated as the
girl experienced flatulence and diarrhea. A gastrointestinal
infection was ruled out based on a stool culture test. The
team suggested changing the infant formula to the hyper-
caloric whey peptide-based infant formula described in
Table 1 and maintaining all other dietary recommendations.
Until the next visit, the parents did not report any alarming
symptoms.

At the 3-month follow-up visit, a satisfactory weight
gain (Figure 1, green X mark) and progress in introduction
of solid foods was noticed. During that time, the girl was
given 270 mL/day (+270 kcal) of the hypercaloric whey
peptide-based infant formula additionally to the regular
food. She ate her meals without being entertained with
an increased interest in complementary foods, including
solids. No significant deviation was seen in the lab test
results; hemoglobin increased to 11.5 g/dL.

The team decided to remove one serving of the hyper-
caloric whey peptide-based infant formula and a new



feeding regimen was recommended, including: 1xhyperca-
loric whey peptide-based infant formula (180 mL), 1x baby
cereal with formula, 1x vegetable soup with meat, 1x
finger foods, and 1x plain yogurt with added fruit. The
next follow-up visit was scheduled after 3 months.

2.3. Patient 3 - a 12-month-old girl with trisomy of 21st
pair of chromosomes and abnormal weight gain

A 12-month-old girl was admitted at the Department of
Gastroenterology, Hepatology, Feeding Disorders and
Pediatrics due to an unsatisfactory weight gain and persistent
feeding difficulties. She had trisomy 21, was born at 33 weeks
of gestation (prematurity) with a low birth weight (1.4 kg,
depicted on the developmental grid of prematurely born
girls according to T.R. Fenton (https://ucalgary.ca/fenton).
The increasing feeding problems have been observed since
introducing complementary foods.

On hospital admission, anthropometric measurements
were alarming and deviation from previous measurements
was observed (weight: 5.8 kg/<3™ percentile); length: 66 cm/
<3" percentile; and BMI: 13.3 kg/m?/<3" percentile; Figure 1,
black and red dots). Measurements were plotted on the WHO
standard growth charts as a common practice in Poland for
children with Down syndrome and given the absence of
guidelines recommending the use of any specific growth
charts for this condition in the country. Due care was made
for the correct interpretation of the girl’s growth parameters.

No significant deviations were found in the physical exam-
ination and laboratory tests. The bowel transit time test
showed slightly delayed gastric emptying. During the hospi-
talization, the feeding disorders team (gastrologist, nutrition-
ist/dietitian, speech-language therapist, and psychologist)
identified the behavioral disorders as the main cause of feed-
ing difficulties and unsatisfactory weight gain. The main iden-
tified abnormalities were conditional distraction while feeding,
tolerance of meals only in pureed consistency, and giving
infant water with infant bottle despite of much wider range
of skills.

Since a longer stay was not possible in the clinic, feeding
disorders therapy was initiated at home. Scheduled mealtimes
and only conscious feeding were recommended. The meal
plan was based on meals and textures currently accepted by
the girl. To complement the diet with new flavors and con-
sistencies, soft solid foods were given twice a day before
regular meals. Due to the unsatisfactory nutritional status,
two portions of regular infant milk were replaced with the
hypercaloric whey peptide-based infant formula (1 kcal/1 mL;
2 x 180 mL/day).

At 3-month follow-up visit, anthropometric measure-
ments had improved (weight:6.5 kg/<3" percentile as per
WHO); length: 69 cm/<3" percentile as per WHO; and BMI:
13.65 kg/m?/<3" percentile as per WHO; Figure 1, green dot).
The parents associated this progress with feeding disorders
therapy. The diet was still based on pureed food, but the girl
was fed only consciously. She was more interested in food
and was more willing to touch and taste solid foods. Further
therapy steps were discussed with parents, including the rules
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of biting training. The feeding regimen was modified by
changing the one pureed-consistency meal into another con-
sisting only of soft solid products. Given the ineffectiveness of
the standard preparations, any improvement in nutritional
status was considered a great success with the hypercaloric
whey peptide-based infant formula. Accordingly, the supple-
mentation with that formula was reduced to 1 x 180 mL/day.
A follow-up visit was scheduled after 3 months.

2.4. Patient 4 - a 3-month-old girl with suspicion of
cerebral palsy

A girl was born at 32 weeks of gestation by C-section due to
threatened asphyxia, with pregnancy being complicated by
malformation syndrome. The girl was graded 7-8-8-9 points
on the Apgar scale and her birth weight was low at 1.8 kg
(Figure 2). She has been hospitalized in the Neonatology,
Pathology and Intensive Care Clinic of the Newborn at
Children’s Memorial Health Institute since 9™ day of life due
to a congenital aortic stenosis. The girl underwent a cardiac
surgery on 11" day of life. On admission, the newborn was
additionally found to have reduced muscle tone, low vitality
and no sucking reflex. Based on these symptoms, cerebral
palsy was suspected but not confirmed as the child was too
young to undergo an unequivocal diagnosis. Therefore, and
a regular care of a neurologist and physiotherapist was
recommended.

As for her feeding problems, the girl was on exclusive
enteral feeding through the nasogastric tube with mother’s
milk since first day of life. Given an improved general condi-
tion at 33 days of life, the oral feeding was attempted, but no
effective suckling and swallowing reflex was obtained. After
speech and language therapist and gastroenterologist consul-
tation, videofluoroscopy (VFSS) was recommended. VFSS
showed lack of coordination of oropharyngeal reactions and
aspiration of food into the respiratory tract, which was the
basis for stopping the oral feeding attempts. In addition, dur-
ing feeding through the nasogastric tube, regurgitations and
vomiting were observed which made it difficult to achieve an
expected weight gain. In the bowel transit time test no sig-
nificant deviations (including anatomical defects) were found.

The girl was referred for a nutritional consultation at the
Department of Gastroenterology, Hepatology, Feeding
Disorders and Pediatrics to determine further feeding plan.
Due to the medical history, available test results, observed
gastrointestinal symptoms, the girl's age and current body
weight, she was qualified for surgical insertion of gastro-
stomy with Nissen fundoplication. The procedure was per-
formed without any complications. Feeding via gastrostomy
was started 6 hours after surgery, initially with a 20-mL
serving (1/3 of the target serving). Due to the previously
observed problems of small weight gain and lack of toler-
ance of recommended diet’s volume, breast milk was par-
tially replaced with a high-energy polymeric formula (1 kcal/
1 mL). Feeding by gastrostomy was recommended as per
the following scheme: 4 x 50 mL of expressed breast milk
plus 3 x 50 mL high-energy polymeric formula per day.
Feeding plan provided approximately 280 kcal/day
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Birtht
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introduction of
Infasource®

a. Wikl Health
Cvgar ration

Figure 2. Patient 4 — changes in body weight during 3 months of follow-up using the World Health Organization (WHO) growth charts, before and after adding

infasource® (nestlé health science, biessenhofen, DE) to the feeding regimen.

(130 kcal/kg body weight/day). Additionally, gastrostomy
care competencies were discussed with parents.

A few days after introducing the high-energy polymeric
formula, the nutrition team was sought for additional consul-
tation due to poor tolerance of the recommended formula
manifested by increased retching and vomiting. Therefore, the
formula was replaced with a complete, hypercaloric whey
peptide-based diet. The feeding method was also modified
by extending each serving time to 30 minutes. Due to lacta-
tion suppression, breast milk was replaced with standard
infant formula. Previously recommended servings were
maintained.

After one week in the ward, a partial but satisfactory
improvement was observed as vomiting subsided but retching
persisted. The girl was qualified for HEN and discharged home
with a recommendation to continue the established feeding
method. A follow-up visit was scheduled after 6 weeks.

Two weeks after discharge, the parents came for unsched-
uled follow-up visit to the Nutrition Clinic due to girl’s severe
vomiting. At that time, she was on enteral feeding in accor-
dance with previous recommendations with infant formula
and high-energy peptide diet. Due to ailments, parents
reduced single-dose portions administered enterally to
45 mL. Any attempt to increase the portion was associated
with increased vomiting. Due to the unsatisfactory tolerance
of EN, the industrial diet was replaced with the hypercaloric
whey peptide-based infant formula described in Table 1.
Taking into account the volume of tolerated portions and
the current energy requirements, it was recommended to
feed the girl only with this formula at 8 x 45 mL (140 kcal/
kg body weight/ day).

Two weeks later, the parents informed the nutrition team
that their girl is tolerating her new feeding scheme better than
the previous one. Vomiting subsided, retching was clearly
reduced and the girl’s body weight improved (Figure 2). The

initial date of the follow-up visit in the Nutrition Clinic was
maintained.

Four weeks later, the girl was followed-up in the Nutrition
Clinic. At that time, parents did not report any gastrointestinal
complaints. Diet tolerance was good and the serving volumes
were increased to 55 mbL/meal. The girl's body weight
increased at 3.8 kg (Figure 2). It was recommended to con-
tinue the current feeding plan, trying to increase the volume
of servings and reduce the number of meals.

3. Discussion

These four cases focused on the dietary management of
infants and young children with feeding difficulties and unsa-
tisfactory weight gain caused by gastrointestinal or neurologi-
cal disorders.

They showed that feeding difficulties required the care of
a specialized multidisciplinary team, including a gastrologist,
a dietitian, a speech and language therapist and
a psychologist. Moreover, a proper and early assessment of
the child’s anthropometric measurements, nutritional status,
current diet and type of feeding difficulty was necessary to
choose the best diagnostic and therapeutic approach. As such,
feeding regimen was modified and the correct feeding beha-
viors were shaped taking into account the child's current
nutritional needs as well as their food intake abilities. Also,
a temporary use of a high-energy, nutritionally complete for-
mula was considered in infants and young children with unsa-
tisfactory weight gain, whether they were enterally-fed
(Patient 1 and Patient 4) or orally-fed (Patient 2 and
Patient 3). The clinical observations suggest that in case of
intolerance to a hypercaloric polymeric formula, the physician
and/or dietician may consider a change of the latter with
a hypercaloric infant formula containing (partially or fully)



hydrolyzed whey protein [11-13] and adapt the form of
administration and dosage of the nutritional formula.

Particularly, Patient 1 and Patient 4 illustrated how the
formula containing partially hydrolyzed whey protein contrib-
uted to a reduction of gastrointestinal symptoms leading to
improved tolerance of EN. Despite being the preferred
method of alternative feeding, one of the most common
complications of EN is feeding intolerance. The most common
symptoms of feeding intolerance include constipation, gastric
residuals (tolerance of low-volume servings inappropriate for
the age), retching and vomiting, diarrhea, bloating or rest-
lessness during feeding [14,15]. Feeding intolerance is often
manifested by a combination of these symptoms, making the
patient unable to intake a sufficient amount of feed and/or
properly digest/absorb the feed, which leads to a deterioration
in the patient’s nutritional status/malnutrition. Individual inter-
pretation and acting on the symptoms of intolerance is the
best diagnostic and therapeutic approach [16]. Experience
shows that feeding intolerance in enterally-fed patients is
usually due to a very rapid buildup of feed delivery; delivery
of an excessive bolus volume; delivery of the feed at too high
or too low temperatures; excessive osmolarity of the feed;
fluid deficiency; and/or, insufficient supply of dietary fiber. If
the abovementioned factors are elucidated/excluded, the for-
mula should be changed [17].

Accordingly, a change of the enteral formula may be
required to improve EN efficiency. Challenges in choosing
the right formula are usually faced in infants whose digestive
tract and digestion and absorption mechanisms are still being
developed. Likewise oral feeding, breast milk is the optimal
and best-tolerated way of feeding for EN of infants in the first
6 months of life. As per the recommendations of the European
Society for Pediatric Gastroenterology Hepatology and
Nutrition (ESPGHAN) on choosing an EN preparation for
infants, polymeric formulas containing 1 kcal/mL are appro-
priate in most cases of malnutrition/tolerance of low-volume
servings. Formulas containing protein hydrolyzate are well
indicated in case of intolerance/insufficient tolerance to the
standard polymeric diet [18,19]. However, clinical evidence on
the use of semi-elemental or even elemental formulas in
intolerant and Gl impaired young age patients are still scarce.
Based on real-life experience with cases commonly seen in
clinical practice, this paper describes the possible benefits of
using a nutritionally complete hypercaloric whey peptide-
based infant formula in both orally and enteral-fed children
with special needs.

Furthermore, Patient 4 illustrated that intolerance of com-
merical polymeric diet is common complication of EN in
infants with neurological disorders, such as cerebral palsy.
Appropriate selection of formula and the supply method are
key to the correct implementation of nutritional treatment in
this group of patients. Improving the nutritional status
through the implementation of an appropriate nutrition plan
has a huge impact on the patients’ development, course of
the disease, and the quality of life of the patients and their
whole family/caregivers. Patient 4 is an example where
expected outcomes were not achieved with a polymeric diet;
it was not sufficiently well tolerated, preventing effective
implementation of the assumed goals of EN. Changing the

POSTGRADUATE MEDICINE (&) 7

formula to a hypercaloric whey peptide-based infant formula
was beneficial as gastrointestinal symptoms were significantly
reduced, feeding tolerance improved overall, and satisfactory
weight gain was achieved. In summary, such hypercaloric
formula, containing partially hydrolyzed whey protein and
a special fatty acid profile with human milk structured lipid
analogues (palmitic acid positioned at the sn-2 position as
indicated in Table 1), may contribute to better tolerance of
EN in infants and children with neurological and co-occurring
gastrological disorders [2,12,20].

Implementing the appropriate methods of nutritional sup-
port in infants and young children with feeding difficulties
and unsatisfactory weight gain is necessary to ensure long-
term improvement of nutritional status and to develop
proper eating habits. A properly adjusted nutritional support
is known to have beneficial influence on the treatment out-
come and prognosis in chronic diseases. It is also associated
with the overall reduction of treatment costs. Access to
special formulas for oral and/or enteral supply and to HEN
may significantly improve the quality and effectiveness of
the nutritional support that can be offered to infants and
young children. Unlike older children, a variety of commer-
cial diets is not available for infants and choosing
a preparation that meets the infant’s needs is sometimes
difficult. In everyday practice, youngest patients with differ-
ent health conditions experience symptoms of intolerance to
regular commercial formula, most often resulting from
immaturity and/or disturbances in the functioning of the
digestive tract.

Currently, there are no specific recommendations on the
type of hypercaloric formulas that should be used in
infants and young children with special nutritional needs
arising from different chronic medical conditions.
According to the ESPGHAN guidelines, polymeric diets are
indicated as a standard diet in these situations, while diets
containing hydrolyzed proteins are recommended when
polymeric formulas are not well tolerated or in case of
established cow’s milk protein allergy. In practice, it is
difficult to conduct high-quality and large prospective clin-
ical trials comparing the efficacy and/or tolerance of dif-
ferent special formulas in infants and young children with
different clinical conditions. Therefore, retrospective stu-
dies and case reports can provide significant knowledge
in this area. Indeed, case studies describe practical real-
world clinical data and are still indispensable for broad-
ening medical knowledge, despite being assigned limited
level of evidence and their inability to deliver quantitative
data [21]. They provide an in-depth understanding of each
individual case as opposed to large research studies with
their ‘nomothetic approach’ [22]. Additionally, a case
report is the only way to describe in details any unusual
observations regarding symptoms, medical history, clinical
findings, course of disease, pharmacological and non-
pharmacological interventions and their tolerability [21].
Consequently, a case report is a major educational tool
that can inform readers on new observations, generate
hypotheses, and facilitate detection of similar or identical
cases. Ultimately, the present cases illustrated the possible
benefits of using a nutritional complete hypercaloric whey
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peptide-based infant formula in infants with special needs.
These benefits included improved catch-up growth, nutri-
tional status, and quality of life although not measured
with any validated instrument. Such evidence may guide
the physicians and dietitians to choose the method of
nutritional support on a case-by-case basis.

4. Conclusion

The present four clinical cases further document the safety
and the possible benefits of using a nutritionally complete
hypercaloric whey peptide-based infant formula in both orally
and enterally-fed infants with special needs. Our experience
provide learnings in nutritional management of infants various
conditions such as those born prematurely or infants with
chronic cardiac or neurological conditions who have intoler-
ance to regular polymeric formulas. As a result, the quality of
care and treatment outcomes in these groups of children may
improve in terms of catch-up growth and nutritional status.
Ultimately, these case reports may be also a basis to plan
larger observational studies to further assess the benefits of
using such formula in various medical conditions of the infant.
The results of such analyzes will also ensure a better guidance
for the treatment and feeding of young children with special
nutritional needs.
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