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Protein-Energy Malnutrition
and Feeding Refusal Secondary
to Food Allergies

John E. Fortunato, MD1 and Ann O. Scheimann, MD, MBA2

(4.99 kg). Owing to early reflux symptoms and irri-
tability, he was transitioned from cow’s milk and soy
formulas to a protein hydrolysate formula (Nutramigen,
Mead Johnson and Co, Evansville, Indiana) at 3 months
of age. When he was 12 months old, he was transi-
tioned to whole cow’s milk by his primary care physi-
cian. Shortly thereafter his reflux symptoms worsened,
and he refused to drink milk and eat most solids, lim-
iting his diet to high carbohydrate foods that included
Hawaiian Punch (DPSU/Cadbury Schweppes, Plano,
Texas) jelly sandwiches, and Fruit Loops cereal
(Kellogg’s Co, Battle Creek, Michigan).

During multiple visits to his pediatrician for
severe eczema, he received minimal attention to his
limited diet, which was attributed to being a “picky
eater.” A family history of eczema and asthma was
noted. An active investigation by child protective
services for parental neglect was in progress.

He presented to another emergency department
for evaluation of periorbital cellulitis and was trans-
ferred to Johns Hopkins Hospital (JHH) due to
edema and anemia. In the JHH emergency depart-
ment, his edematous weight was 11.4 kg (25th-50th
percentile) and height was 80.2 cm (10th-25th per-
centile). He was afebrile, mildly tachycardiac, and
had an apathetic affect, brittle red hair, thin fragile
nails, and diffuse hypopigmented flaky patches that
were most pronounced in the flexures of his extrem-
ities (Figure 1). He had bilateral periorbital, pedal,
and scrotal edema, and a protuberant abdomen
without hepatosplenomegaly.

Laboratory assessment (normal reference range)
was significant for anemia, with a hemoglobin and
hematocrit level of 7.4 g/dL (11.6-13.6 g/dL) and
22.6% (33%-39%), respectively. Values for total

Introduction

Protein-energy malnutrition, particularly kwashiorkor,
usually results from a chronic underlying disease
process and is potentially overlooked in children
from industrialized countries. Underlying etiologies,
including socioeconomic strain and unbalanced veg-
etarian diets, as well as misunderstanding of dietary
sensitivities, can lead to limitation of protein intake.
Although food refusal behavior is common in chil-
dren, it rarely leads to severe malnutrition. We
describe 2 patients with protein-energy malnutrition
who presented with prolonged histories of food
selectivity and allergies with pathologic evidence of
mucosal inflammation and villous distortion.

Case Reports

Patient 1

A 21-month-old African American boy with a history
of gastroesophageal reflux, asthma, pneumonia, and
anemia presented to the emergency department
with periorbital edema and lower extremity swelling.
He was noted to be large for gestational age at birth
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protein were 3.3 g/dL (8.4-10.5 g/dL), albumin, 0.9
g/dL (3.5-5.3 g/dL); and alkaline phosphatase, 162
U/L (100-162 U/L). His levels for aminotransferases
were within normal reference ranges. His elec-
trolytes values were within normal reference ranges,
aside from a potassium level of 2.8 mEq/L (3.5-5
mEq/L); calcium, 7.2 mg/dL (8.4-10.5 mg/dL);
phosphate, 2.4 (3.2-6.3 mEq/dL); serum urea nitro-
gen, 3 mg/dL (7-22 mg/dL); and creatinine, 0.2
mg/dL. His prothrombin time was elevated at 16.3
seconds (<12.5), and the international normalized
ratio was 1.5. Urinalysis result was normal, without
proteinuria.

He was admitted to the pediatrics department
with a diagnosis of kwashiorkor with consultation by
pediatric gastroenterology. Further laboratory
workup (normal reference range) included a low
plasma zinc level, 34 μg/dL (55-150 μg/dL); low
plasma selenium, 1.5 μg/dL (9-17 μg/dL); low vita-
min A, 18 µg/dL (20-43 µg/dL); and elevated serum
level of vitamin B12. Levels of folate, 25-OH vitamin
D, and free thyroxine were normal. The test result
for human immunodeficiency virus antibody was
negative. Results of serologic tests for celiac disease
and fecal α-1-antitrypsin were normal.

After initial intensive nutritional rehabilitation at
JHH with careful monitoring for refeeding syndrome,
he was transitioned to the Kennedy Krieger Institute
(KKI) Inpatient Feeding Disorder Program. Shortly
thereafter, upper endoscopy and flexible sigmoidoscopy
demonstrated increased intraepithelial eosinophils
in the distal esophagus and villous blunting in the
duodenum. Immunoglobulin E-radioallergosorbent test
(RAST) testing was positive to casein (3.15 kIU/L),
soybean (4.53 kIU/L), peanut (1.22 kIU/L), egg

whites (3.73 kIU/L), and shrimp (0.96 kIU/L). The
JHH pediatric allergy service was consulted for dietary
guidance.

The patient remained in the feeding program for
1 month on a nutritionally balanced elimination diet,
with gradual improvement in his skin and edema. By
discharge, he was tolerating 3 meals a day of a hydro-
sylate formula, an allergy-restricted solid diet, and
supplementation of zinc, selenium, and iron. Within
4 months, his weight had increased to 15.7 kg, his
zinc and selenium levels normalized, and the hemo-
globin level had increased to 10.9 g/dL.

Patient 2

A 34-month-old African American boy with a history
of food selectivity since 7 months of age, stunted
growth, and gastroesophageal reflux was seen for con-
sultation in the KKI Feeding Disorder Program. The
child’s symptoms had not improved despite a trial of
ranitidine and treatment for food aversion elsewhere.

A prior workup included a modified barium swal-
low at 14 months of age demonstrating difficulties
with thin liquids, which prompted thickening his
feeds. Because of symptoms of eczema, RAST testing
was performed when he was about 18 months old,
which was strongly positive for most foods tested,
including milk (26.6 kIU/L), egg white (28.3 kIU/L),
peanut (9.29 kIU/L), soybean (7.83 kIU/L), wheat,
barley, oat, corn, rice, and shrimp (38 kIU/L).

Because of ongoing food refusal, his intake was
limited to rice milk thickened with rice cereal. His
medications were ranitidine, polyethylene glycol
3350, cetirizine, and budesonide. His family history
was significant for asthma. Because of the severity
of protein restriction noted at the KKI evaluation,
he was transitioned from rice milk to thickened
Nutramigen and scheduled for endoscopy with
nasogastric tube placement. At the time of the
endoscopy, his weight was 13.1 kg (25th percentile)
and height was 88 cm (<3rd percentile), and the
physical examination was unremarkable aside from
mild dental caries of the upper incisors.

A complete blood count was significant for a
mild microcytic anemia with a hemoglobin level of
9.5 g/dL and hematocrit of 30.8%, with a mean cor-
puscular volume of 23.5 pg. He had a mild peripheral
eosinophilia of 730/mm3. His values for electrolytes,
serum urea nitrogen, creatinine, and albumin (4.3 gm/
dL) were normal. Upper endoscopy biopsy speci-
mens demonstrated numerous eosinophils in the

Figure 1. Dermatologic changes observed in patient 1 included
diffuse hypopigmented scaly patches.
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epithelium (Figure 2) and muscularis mucosa of the
esophagus and stomach along with prominent
intraepithelial eosinophils in the duodenum with vil-
lous attenuation.

Subsequent to endoscopy, feeds were initiated
using an elemental formula, Elecare (Abbott
Nutrition, Columbus, Ohio), which he tolerated
well. After consultation with a pediatric allergist, he
was treated with an elimination diet, followed by
sequential introduction of new foods. Within 3
months, the child was tolerating 5 to 6 solid foods as
well as the Elecare formula.

He was recently seen for follow-up with the
allergist, with improvement in his height (3rd per-
centile), and marked improvement in the degree of
eosinophilic inflammation in his biopsy specimens,
with only rare eosinophils per high power field on
the most recent endoscopy. His current diet is
restricted to Elecare, sweet potatoes, peaches, pears,
and bananas, with plans to introduce additional
fruits and vegetables.

Discussion

The etiology of protein-energy malnutrition can be
multifactorial. In industrialized countries, it occurs
most commonly secondary to chronic malabsorptive
conditions such as cystic fibrosis and celiac disease.
Primary protein-energy malnutrition resulting from
inadequate protein caloric intake is less frequent but
has been observed in more affluent countries such

as the United States, leading to kwashiorkor and
marasmus.1-5 The causes of poor intake may be related
to poverty, social problems, including neglect, inap-
propriate vegetarian diets, and misperceptions about
food intolerance or allergic sensitivity. The latter
cause can result in multiple formula changes and
withholding foods that are believed to be allergenic
without objective data to support the change.

We have described 2 cases of protein-energy
malnutrition in children that emphasize the wide
spectrum of its presentation.2 Patient 1 exhibited the
phenotype of classic kwashiorkor, whereas patient
2 had evidence of growth stunting with only mild
hypoproteinemia. Both children exhibited food
refusal behavior likely attributed in part to food aller-
gies. The laboratory findings that link both patients
are mucosal atrophy in the duodenum reflecting the
long-term histopathologic effects of their protein
malnutrition and allergic inflammation.

It is unusual for behavioral feeding problems to
be the sole explanation for poor protein caloric
intake. Although common, these difficult behaviors
generally are self-limited and without nutritional
consequences. When children refuse to consume an
adequate diet for prolonged periods, it is essential to
assess early for evidence of growth impairment and
biochemical evidence of nutritional compromise as
well as consider alternative mechanisms for the
aversion, including pain with eating.

The patients in this report demonstrate how eas-
ily allergic causes of feeding intolerance can be over-
looked.6 Chronic exposure of an offending antigen
can cause increasing enteric inflammation accom-
panied by clinical findings including anemia, growth
failure,7 and protein-losing enteropathy,8,9 which
was most pronounced in patient 1.

The American Gastroenterologic Association has
developed criteria suggestive of food allergy as a
cause of gastrointestinal disease, including history of
allergic reactions to food ingestion, evidence of food-
specific immunoglobulin E antibody, and pathologic
findings, usually eosinophilia.10

Conclusion

These cases demonstrate the importance of meticu-
lous investigation in children with feeding problems.
Although behavior-related issues are the most com-
mon explanation for food selectivity, children with
inadequate protein caloric intake require special

Figure 2. Distal esophageal biopsy specimen from patient 2
demonstrates several eosinophils within the epithelium, which
were estimated at between 20 and 25 per high-powered field.
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consideration. It is clear that severe protein malnu-
trition can easily be overlooked, even under ade-
quate pediatric care, which may be attributed to the
myriad of presentations. For children with pro-
longed, unexplained oral aversion, early endoscopy
with biopsy sampling is clearly warranted to delin-
eate the consequences of protein malnutrition and
to assess for occult allergy.
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