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Case Report

Cow milk protein allergy presenting as feeding
intolerance and eosinophilia: case reports of
three preterm neonates

Wiparat Manuyakorn1, Suwat Benjaponpitak1, Khanitha Siripool1, Chatchay
Prempunpong2, Prapasiri Singvijarn1, Wasu Kamchaisatian1, Sarayut
Supapannachart2

1Division of Pediatric Allergy and Immunology, 2Division of Neonatology, Department of Pediatrics, Faculty of
Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Three preterm infants with cow milk protein allergy (CMPA) presented with feeding intolerance, sepsis-like
episodes and persistent moderate-to-severe eosinophilia. After eliminating cow milk, the clinical symptoms
improved significantly. CMPA can cause common manifestations in sick preterm infants such as feeding
intolerance and eosinophilia.
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Introduction
Cow milk protein allergy (CMPA) is the most

common food hypersensitivity in infants. The diag-

nosis is difficult in preterm infants because their

clinical symptoms can mimic common symptoms in

sick neonates such as abdominal distension, bloody

stools and symptoms of necrotising enterocolitis

(NEC).1–3 Eosinophilia is common in sick preterm

and term newborns, with the incidence ranging from

14% to 76%.4 There are few reports of preterm

infants with CMPA and eosinophilia. Three preterm

infants are described.

Case 1
A male preterm infant was born to a 35-year-old Thai

mother at 33 weeks gestation with a birthweight of

980 g (,3th percentile). He was treated for respira-

tory distress with conventional mechanical ventila-

tion for 3 days. Premature formula was commenced

on day 2. On day 3, he developed feeding intolerance

with bilious and bloody gastric residuals (incomplete

digested food retained in the stomach) and constipa-

tion. The abdomen was distended with decreased

bowel sound.

Investigations. Haemoglobin (Hb) was 16.7 g/dl,

white cell count (WCC) 6.036109/L, neutrophils

2.416109/L (1.1–9.06109/L), eosinophils 0.446109/

L (0–0.76109/L) and platelets 1.216109/L. C-reac-

tive protein (CRP) was 2.57 nmol/L (,4.76). Sepsis

work-up including stool for occult blood, blood and

CSF cultures were negative. An abdominal radio-

graph demonstrated marked dilation of the stomach

with normal bowel gas pattern. The infant was

treated as probable NEC, feeds were stopped for

3 days and he was given empirical antibiotics for

7 days. Enteral feeds were recommenced with pre-

mature formula which resulted in recurrence of

increased gastric residuals and poor weight gain.

The eosinophil count increased to 9.646109/L (day

26) (Fig. 1). The mother had a history of allergic

rhinitis and a high daily consumption of cow milk

(2000 ml/day) during pregnancy. The infant’s serum-

specific IgE (sIgE) to cow milk was 7.77 kUA/L

(,0.1). He was diagnosed as CMPA and feeds were

changed to a casein hydrolysed formula (PregestimilH,

Mead Johnson, New Jersey, USA). His clinical

symptoms continued to improve with good weight-

gain and the eosinophil count decreased to 2.226109/

L (day 31) (Fig. 1). One week after the elimination

diet, cow milk was re-introduced for 4 days, which

resulted in recurrence of increased gastric residuals

and abdominal distension, and a rise in the eosinophil

count to 16.596109/L (day 38). Consequently, the

diagnosis of CMPA was confirmed. The feed was

changed back to PregestimilH, the symptoms of cow

milk intolerance gradually improved and by day 60

eosinophils had decreased to 0.96109/L. He was dis-

charged on day 67 weighing 2000 g (,3th percentile).
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At 1 year of age, his sIgE to cow milk had decreased

significantly to 0.30 kUA/L. However, after cow milk

challenge at home, he developed a maculo-papular

rash and itching. A cow milk elimination diet was

advised and to re-challenge with cow milk in 6–

12 months.

Cases 2 and 3
Two preterm female monozygotic twins were born to

a 26-year-old Thai mother at 27 weeks gestation.

During pregnancy, the mother consumed an incr-

eased amount of cow milk as food supplementation

for the twins and she had a history of allergic rhinitis.

The infants were delivered by caesarean section and

weighed 1070 g (50th–90th percentile) (A) and 1050 g

(50th–90th percentile) (B). Their respiratory distress

was treated for 4 days with surfactant and nasal

continuous positive airway pressure.

Twin A was fed with preterm formula on day 3. On

day 10, she developed feeding intolerance and abdo-

minal distension with a normal stool pattern.

Investigations. Hb was 15.5 g/dl, WBCs 156109/L,

neutrophils 2.816109/L, eosinophils 0.396109/L, pla-

telets 2146109/L and CRP 2.83 nmol/L. Sepsis work-

up including stools for occult blood, blood and CSF

culture were negative. Abdominal radiograph demon-

strated a decreased bowel gas pattern. The infant was

treated as early sepsis, feeds were stopped for 2 days

and she received intravenous antibiotics for 7 days.

Feeds of premature formula were resumed and were

well tolerated for 6 days. On day19, she developed

diffuse abdominal distension with bilious gastric resi-

duals. Investigations demonstrated a neutrophil count

of 5.446109/L, and the eosinophil count had risen

to 2.726109/L and CRP was 2.57 nmol/L. A sepsis

work-up similar to that of the previous episode was

negative. Feeds were stopped for 1 day and she was

given intravenous antibiotics for 4 days which brought

clinical improvement. Three days after recommencing

feeds of preterm formula (day 23), she developed a

third episode of feed intolerance, frequent apnoea,

oxygen desaturation and abdominal distension with

normal bowel movements. The neutrophil count was

2.766109/L, eosinophils 1.686109/L and CRP 2.29

nmol/L. Abdominal radiograph demonstrated gener-

alised bowel dilation. Sepsis work-up (same as in

previous episode) was negative. Her serum IgE to cow

milk was 0.39 kUA/L. She was diagnosed as CMPA

and the feeds were changed to PregestimilH. Ten days

later, her eosinophil count had decreased from 1.68 to

0.816109/L (Fig. 2). She was discharged on day 62

weighing 2180 g (3rd–10th percentile). She continues

to be followed up and remains well with good weight

gain.

The second twin (B) was fed with preterm formula

on day 2. On day 10, she developed feed intolerance

and abdominal distension. Investigations showed a

normal white blood cell count with neutrophils

6.356109/L, eosinophils 0.156109/L and CRP 4.10

nmol/L. Abdominal radiograph showed a decreased

Figure 1 Case 1: The association between the eosinophil counts, amount of gastric residuals and exposure to cow milk or

extensively casein hydrolysed formula during hospitalisation
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bowel gas pattern. Feeds were stopped for 2 days and

she received intravenous antibiotics for 7 days. Sepsis

work-up including blood and CSF culture and stool

examination for occult blood were all negative. Feeds

of preterm formula were resumed but 7 days later

(day 20), she developed frequent apnoea, oxygen

desaturation and diffuse abdominal distension but

with normal bowel movements. Investigation demon-

strated a normal white blood cell count with neut-

rophils 4.326109/L, but the eosinophil count had

risen from 0.15 to 2.016109/L, and CRP was

3.05 nmol/L. sIgE to cow milk was 0.23 kAU/L.

Repeat sepsis work-up was negative. Because her

clinical symptoms resembled those of her twin,

CMPA was suspected. Enteral feeds of PregestimilH

were recommenced. Fourteen days after cow milk

elimination, her eosinophil had decreased from 2.01

to 0.526109/L (Fig. 3). She was discharged on day 62

weighing 2050 g (3rd percentile). She continues to be

followed up and remains well with good weight gain.

The clinical symptoms and investigations in these

three infants are summarised in Table 1.

Discussion
The three preterm infants presented with feed

intolerance, sepsis-like episodes and moderate-to-

severe eosinophilia. In the first case, CMPA was

diagnosed by recovery from symptoms after eliminat-

ing cow milk, a positive sIgE to cow milk and a cow

milk challenge test. The second and third cases had

similar clinical symptoms with moderate eosinophilia

and slightly increased sIgE to cow milk. They were

diagnosed with CMPA on the basis of recovery from

symptoms after eliminating cow milk and evidence of

sIgE positivity for cow milk.

CMPA is the most common food intolerance in

infants and young children. However, its prevalence

in preterm infants is not known. A survey using

questionnaires in Japan demonstrated a 0.21% preva-

lence of CMPA in neonates including preterm and

full-term infants.2 Symptoms of CMPA commonly

involve the gastro-intestinal tract (GI), respiratory

system and skin. In preterm infants, GI presenting

symptoms can be non-specific, e.g. feed intolerance,

gastro-oesophageal reflux-like disease and lower

gastro-intestinal bleeding which may be clinically

indistinguishable from early NEC.6,7 Allergic reac-

tion to cow milk can be classified as immediate

(typically IgE-mediated) and late-onset (non-IgE-

mediated and mixed IgE- and cell-mediated) reac-

tions.8 Immediate reactions can present as systemic

reactions (anaphylaxis), cutaneous and/or respiratory

symptoms which occur within minutes after ingesting

cow milk. Late-onset reactions occur hours to several

days after ingesting cow milk and GI symptoms are

common in neonates and infants.9 Specific IgE or

skin prick test to cow milk are useful in diagnosing

IgE-mediated intolerance, but results might be nega-

tive if symptoms are non-IgE-mediated.10 However, a

recent study in Japan has shown positive specific IgE

to food in 30% of cases of infants with gastro-

intestinal food allergy.9 This is consistent with these

three infants in whom IgE to cow milk was highly

positive in the first case and slightly positive in the

second and third cases. This emphasises the differ-

ence in gastro-intestinal food allergies between Asian

Figure 2 Case 2: The association between the eosinophil counts, amount of gastric residuals and exposure to cow milk or

extensively casein hydrolysed formula during hospitalisation
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and Western populations: the latter normally test

negative for food-specific IgE.9

The oral food challenge is considered to be the gold

standard for diagnosing CMPA. However, cow milk

challenge was only undertaken in the first case,

resulting in recurrence of symptoms similar to the

presenting ones, i.e. feed intolerance and severe

eosinophilia. Cow milk challenge was not undertaken

in the second and third cases because their parents

refused consent. Therefore, the diagnosis of CMPA

in the two latter cases relies solely on the clinical

improvement after eliminating cow milk. Further

cow milk challenge may be needed to confirm the

diagnosis.

Eosinophilia in neonates is defined as an eosinophil

count of .0.76109/L and has been subclassified as

mild (0.7–0.996109/L), moderate (1.0–2.996109/L)

or severe (.3.06109/L).11 Eosinophilia is common in

hospitalised preterm infants and infection and NEC

are the major causes. However, the majority have

only mild eosinophilia.11 Eosinophilia as a major

presentation of CMPA in neonates is uncommon.

Nonetheless, eosinophilia has also been proposed to

be a marker of atopy in infants.12

Reports of the association between eosinophila and

CMPA in preterm infants are limited. Reports from

Italy and the USA have described preterm infants

presenting with recurrent typical NEC episodes with

eosinophilia and the symptoms improved after elimi-

nating cow milk.3,7 A recent report from Japan desc-

ribed a preterm infant who presented with bloody

stool, persistent acidaemia and severe eosinophilia.1

In contrast with previous reports, our cases did not

have typical clinical symptoms of NEC or bloody

stools. All three developed feed intolerance and

abdominal distension which were indistinguishable

from an episode of sepsis. All investigations for sepsis

were negative including blood culture and CRP. The

only prominent abnormal investigation was persis-

tent eosinophilia. From the evidence of these cases

and previous reports, the clinical manifestations of

CMPA in preterm infants can be the common clinical

Table 1 Summary of patients’ data

Case 1 Case 2 Case 3

Gestational age, wk 33 27 27
Birthweight, g 980 (,3rd percentile) 1070 (50–90th percentile) 1050 (50–90th percentile)
Clinical symptoms

Bilious gastric residuals Yes Yes No
Bloody gastric residuals Yes No No
Abdominal distension Yes Yes Yes
Ileus Yes Yes Yes
Apnoea No Yes Yes

Maximum eosinophil count, 6109/L 16.59 2.72 2.01
Serum IgE to cow milk, kUA/L 7.77 0.39 0.23
Total IgE, IU/ml 114.3 4.0 ,2

Figure 3 Case 3: The association between the eosinophil counts, amount of gastric residuals and exposure to cow milk or

extensively casein hydrolysed formula during hospitalisation
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symptoms of sick preterm infants including feed

intolerance, bloody stools, abdominal distension,

sepsis and NEC-like episodes. CMPA should be

suspected if these clinical symptoms persist, asso-

ciated with moderate-to-severe eosinophilia.

It has been proposed that the mechanism of

development of CMPA is an imbalance between

immunological tolerance and sensitisation (IgE pro-

duction) resulting in clinical manifestation of cow milk

allergy. It has been proposed that several factors

including genetic background, dose of cow milk,

frequency of administration, age at first cow milk

exposure, immunological status of the host and cow

milk transmission via breast-milk affect the CMPA

immunological mechanism.10 In these case reports, the

infants’ mothers had underlying allergic diseases and

histories of ingestion of increased amounts of cow milk

during pregnancy. Early exposure to cow milk and

sensitisation in utero in conjunction with immaturity of

the mucosal barrier of the GI tract may result in

increased uptake of cow milk antigen, leading to the

development of CMPA soon after birth.

Treatment of CMPA includes avoidance of cow

milk protein and replacing it with an appropriate

formula to fulfil infants’ nutritional requirements.

Guidelines for managing CMPA have recommended

the use of extensively hydrolysed, amino acid-based

formulae in infants with GI manifestations.10,13

This report highlights that feed intolerance and

sepsis like-episodes, the common presenting symp-

toms of hospitalised preterm infants, can be caused

by CMPA, especially when it occurs with persistent

moderate-to-severe eosinophilia. Early detection and

a proper elimination diet will promote appropriate

growth in preterm infants.

References
1 Imamura T, Watanabe M, Kaneko M, Shibukawa Y, Fukuda

Y, Nagasawa K. Cow’s milk allergy with severe eosinophilia.
Pediatr Neonatol. 2013;54:367–72.

2 Miyazawa T, Itahashi K, Imai T. Management of neonatal
cow’s milk allergy in high-risk neonates. Pediatr Int.
2009;51:544–7.

3 Coviello C, Rodriquez DC, Cecchi S, Tataranno ML,
Farmeschi L, Mori A, et al. Different clinical manifestation
of cow’s milk allergy in two preterm twin newborns. J Matern
Fetal Neonatal Med. 2012;25 (Suppl 1):132–3.

4 Yen JM, Lin CH, Yang MM, Hou ST, Lin AH, Lin YJ.
Eosinophilia in very low birth weight infants. Pediatr Neonatol.
2010;51:116–23.

5 Mouzinho A, Rosenfeld CR, Sanchez PJ, Risser R. Revised
reference ranges for circulating neutrophils in very-low-birth-
weight neonates. Pediatrics. 1994;94:76–82.

6 D’Netto MA, Herson VC, Hussain N, Ricci A Jr, Brown RT,
Hyams JS, et al. Allergic gastroenteropathy in preterm infants.
J Pediatr. 2000;137:480–6.

7 Srinivasan P, Brandler M, D’Souza A, Millman P, Moreau H.
Allergic enterocolitis presenting as recurrent necrotizing enter-
ocolitis in preterm neonates. J Perinatol. 2010;30:431–3.

8 Morita H, Nomura I, Matsuda A, Saito H, Matsumoto K.
Gastrointestinal food allergy in infants. Allergol Int. 2013;62:
297–307.

9 Nomura I, Morita H, Ohya Y, Saito H, Matsumoto K. Non-
IgE-mediated gastrointestinal food allergies: distinct differences
in clinical phenotype between Western countries and Japan.
Curr Allergy Asthma Rep. 2012;12:297–303.

10 Fiocchi A, Brozek J, Schunemann H, Bahna SL, von Berg A,
Beyer K, et al. World Allergy Organization (WAO) Diag-
nosis and Rationale for Action against Cow’s Milk Allergy
(DRACMA) Guidelines. World Allergy Organ J. 2010;3:57–
161.

11 Juul SE, Haynes JW, McPherson RJ. Evaluation of eosinophi-
lia in hospitalized preterm infants. J Perinatol. 2005;25:182–8.

12 Calbi M, Scarpellino B, Giacchetti L. Usefulness of neonatal
eosinophil counts as a marker of atopy? Pediatr Allergy
Immunol. 1993;4:86–8.

13 Luyt D, Ball H, Makwana N, Green MR, Bravin K, Nasser
SM, et al. BSACI guidelines for the diagnosis and management
of cow’s milk allergy. Clin Exp Allergy. 2014;44:642–72.

Manuyakorn et al. CMPA with eosinophilia in preterm neonates

Paediatrics and International Child Health 2015 VOL. 35 NO. 4 341




