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Management of neonatal cow’s milk allergy in high-risk neonates
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Abstract

Background: We conducted a multicenter clinical survey to clarify the current attitudes to diagnosis or treatment of
neonatal milk allergy (NMA) in institutions providing medical care for high-risk neonates in Japan.

Methods: Questionnaires were distributed to 263 institutions that provide medical care for high-risk infants. Information
was requested on the number of hospitalized neonates between January 2004 and December 2005, the number of
neonates diagnosed with milk allergy, frequent clinical symptoms, and clinical tests performed routinely when NMA
was suspected.

Results: Responses were received from 145 institutions (55.1%). Of 69 796 hospitalized neonates, a diagnosis of
cow’s milk allergy was made in 0.21%. The incidence in infants with birthweight <1000 g was 0.35%. Gastrointestinal
symptoms were identified as the most frequent symptoms that suggested NMA by 80% of institutions. A challenge
test in each suspected case was performed in only 15% of institutions, even though it was considered to be the most
significant test for diagnosis. Most institutions considered a specific immunoglobulin E test in cases of suspected NMA,
but only one-third agreed on its diagnostic significance. A lymphocyte stimulation test was performed in only 5.5% of
institutions.

Conclusions: This study is the first to show the incidence of NMA in institutions providing medical care for high-risk
neonates in Japan. Current clinical tests may be insufficient for diagnosis of NMA in which non-immunoglobulin-
E-mediated delayed allergic reactions are involved. Therefore, awareness of the clinical features of this disorder is

required among neonatologists and allergists.
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In recent years several cases of neonatal milk allergy (NMA) in
low birthweight infants have been reported in Japan, presenting
with a variety of gastrointestinal, respiratory and cutaneous
symptoms in the early neonatal period. However, the clinical
features of NMA have not been clarified and well-defined diag-
nostic criteria are not established in current neonatal care in
Japan. Although non-immunoglobulin (Ig) E mediated delayed
type allergic reactions are thought to play a role in the majority of
cases of NMA, methods to detect this type of reaction are also
unavailable.

Powell and Sicherer et al. have described adverse reactions to
cow’s milk protein as food protein-induced enterocolitis syn-
drome (FPIES)."? FPIES is a type of adverse reaction to cow’s
milk protein in early infancy, which presents with gastrointestinal
symptoms such as vomiting, diarrhea and bloody stools, and is
typically negative in a skin prick test and IgE antibody test
against milk proteins. Diagnostic criteria for FPIES consist of
challenge tests against causal foods, similarly to other types of
food allergy. However, such tests may be dangerous in neonates,
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making the practicality of these criteria uncertain, and well-
defined and safe diagnostic criteria in neonates are required.

In Japan, neonates with suspected milk allergy are usually
admitted to institutions that provide medical care for high-risk
neonates, such as neonatal intensive care units, and most are
treated by neonatologists, rather than allergists. However, epide-
miological investigations in a large population of infants with
milk allergy have not been conducted. In this study, we per-
formed a multicenter clinical survey with the aim of clarifying
the current attitudes to diagnosis and treatment of neonatal milk
allergy in high-risk neonates in Japan.

Methods

Questionnaires were distributed to 263 institutions certified by
the Japan Society of Perinatal and Neonatal Medicine, including
most of the major neonatal intensive care units (NICUs) in Japan.
Diagnostic criteria for cow’s milk allergy were not proposed in
the questionnaire; therefore, the diagnosis of milk allergy was
based on criteria at each institution. The questionnaire requested
information on the number of hospitalized neonates between
January 2004 and December 2005, the number of neonates diag-
nosed with cow’s milk allergy, the diagnostic criteria used in the
institution, clinical symptoms that were frequently seen, and
clinical tests performed routinely when NMA was suspected.
As the study was performed as a questionnaire-based survey, the
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amount of data that could be collected for individual cases was
limited. Data were analyzed using a y>-test and a P value <0.05
was considered statistically significant. Statistical analysis was
performed using JMP version 4.05]J. This study was approved by
the Ethics Committee of Showa University School of Medicine.

Results
Incidence of NMA

Responses were received from 145 (55.1%) institutions, 53
(31.0%) of which had one or more neonate with cow’s milk
allergy in the preceding 2 years. The total number of hospitalized
neonates in all institutions was 69 796 (mean * standard devia-
tion: 501.8 £ 282.4). Among these neonates, cow’s milk allergy
was diagnosed in 0.21% and the number of neonates with milk
allergy per institution was 1.0 = 2.0. The incidence of NMA in
infants with birthweight <1000 g was significantly higher than
that in infants with birthweight 1500 g-2500 g. No significant
differences in incidence were found among other bodyweight
groups, but there was a tendency for a higher incidence of NMA
with a lower birthweight (Table 1).

Diagnostic criteria for NMA

Of the responding institutions, 33% reported that they routinely
used their own diagnostic criteria for NMA. About half of the
institutions (47%) with at least one NMA case used their own
criteria, compared to a quarter of those that had no NMA cases.

Clinical symptoms suggesting NMA

Gastrointestinal symptoms were selected by 80% of the institu-
tions as most frequently suggestive of NMA, and of these symp-
toms bloody stool and diarrhea were selected by more than 30%
of participants (Fig. 1). In ranking of symptoms, more than 50%
of institutions selected bloody stool, diarrhea and vomiting as the
first, second and third most common symptoms, respectively.
However, some institutions considered non-specific symptoms
such as failure to thrive, not doing well, and eruptions to be of
more importance (Fig. 2). There were no differences in these data
between institutions with one or more NMA cases compared to
those with no NMA cases.

Clinical tests and diagnostic significance

Elimination tests for causal antigens, specific IgE and non-
specific IgE, and tests for stool occult blood and fecal eosinophils
were performed by several institutions in all cases of suspected
NMA, and more than 80% of institutions routinely considered
performing these tests (Fig. 3). A challenge test against cow’s
milk antigen was carried out for every suspected case in only

Table 1 Incidence of neonatal milk allergy (NMA)

Birthweight Hospitalized NMA (%)
infants

<1000 g 4034 14 0.35

1000-1500 g 5848 11 0.19

1500-2500 g 26 294 45 0.17

>2500 g 33620 75 0.22

Total 69 796 145 0.21
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Fig.1 Symptoms regarded as most frequent in cases of neonatal
milk allergy.

15% of institutions, and the test was considered in only 70% of
institutions, including those that performed a challenge test on a
case-by-case basis. Only 5.5% of institutions routinely performed
alymphocyte stimulation test (LST) for every case. A comparison
of institutions with or without NMA cases showed no significant
differences in the proportion of institutions performing a specific
IgE test, measurement of fecal eosinophils, and an LST. The
proportion of institutions that performed a non-specific IgE test on
a case-by-case basis was significantly higher in institutions with
NMA cases (94.3%) than in those without NMA cases (82.6%).
In contrast, the proportion of institutions that performed a skin
prick test on a case-by-case basis was significantly higher in
institutions without NMA cases (23.9%) than in those with NMA
cases (5.7%).

The elimination test and challenge test were considered to be
most significant for diagnosis of NMA, followed by food-specific
IgE, fecal eosinophils and LST, respectively (Fig. 4). In ranking
the clinical tests, most institutions chose the elimination and
challenge tests to be of most importance, followed by measure-
ments of fecal eosinophils and specific IgE (Fig. 5). There were
no significant differences among tests thought to be of most
significance between institutions with or without NMA cases or
between those with or without their own diagnostic criteria.
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Fig. 2 Ranking of frequency of symptoms by responding institutions.
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Fig. 3 Clinical tests performed in infants suspected to have neona-
tal milk allergy. (M) all cases; (LJ) case-by-case; IgE, immunoglo-
bulin E; LST, lymphocyte stimulation test.

Discussion

The incidence of cow’s milk allergy in infancy has been reported
to range from 1.8% to 7.5%.*” This wide range is partly due to
the lack of a definition or well-defined diagnostic criteria for milk
allergy, and also because most studies have not been carried out
prospectively. Recent studies suggest that the incidence of cow’s
milk allergy more appropriately ranges from 2 to 2.5%.5”

There are few cases of NMA in Japan and the majority of
these cases are treated by neonatologists, rather than allergists.
Therefore, clinical investigation of a large population of patients
with NMA has not been conducted. Host ef al. reported that
1.4% (25/1749) of infants had an onset of cow’s milk allergy
within 4 weeks after birth, and that 64% of these infants devel-
oped milk allergy during their first year of life.” However, the
incidence of cow’s milk allergy in neonates born in Japan and the
incidence in low birth infants is unknown. This study is the first
to examine the incidence of NMA in institutions that provide
medical care for high-risk newborn infants, with the results based
on independent diagnosis of NMA at each institution as well-
defined diagnostic criteria common to all institutions have not
been developed.
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Fig. 4 Clinical tests regarded to be of diagnostic significance for

neonatal milk allergy. IgE, immunoglobulin E; LST, lymphocyte
stimulation test.
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Fig. 5 Ranking of clinical tests used for diagnosis of neonatal milk
allergy. HRT, histamine release test; IgE, immunoglobulin E; LST,
lymphocyte stimulation test.

In this study, the incidence of NMA in infants with birth-
weight <1000 g was higher than that for other birthweight
groups. Robertson er al.® reported that preterm neonates, particu-
larly those of less than 33 weeks’ gestation, had higher serum
concentrations of beta-lactoglobulin than term neonates, and sug-
gested that the ability of the gastrointestinal tract to exclude
antigenically intact food proteins increased with gestational age.
Although the causal relationship between birthweight and the
incidence of NMA is unknown, functional or immunological
immaturity of the gastrointestinal tract in low birthweight infants
may contribute to the development of NMA.>"!

Various cutaneous and respiratory symptoms have been
reported in NMA, in addition to gastrointestinal symptoms.®”'? In
this study, most institutions reported gastrointestinal symptoms,
especially diarrhea, bloody stool, vomiting and abdominal disten-
tion, to be the most common in NMA cases. In neonates with
severe gastrointestinal symptoms such as bloody stool, milk
allergy must be differentiated from conditions such as malrotation
of the intestine, necrotizing enterocolitis and Hirschsprung dis-
ease, for which emergency surgical treatment may be needed.'*'
Few institutions reported frequent respiratory or cutaneous symp-
toms, which suggests that the pathology of NMA differs from IgE-
mediated immediate allergic reactions to food, which are common
in young children. Some institutions chose failure to thrive or not
doing well as important symptoms for identifying possible NMA.
Independent of these symptoms, liver dysfunction with elevation
of liver enzymes such as aspartate aminotransferase and alanine
aminotransferase has been reported in NMA."” Therefore, in cases
with liver dysfunction in which the patient shows a failure to thrive
or is not doing well, differentiation of milk allergy from gastroin-
testinal diseases, infections and metabolic diseases is required.

In this study, 70% of institutions reported that they routinely
test for specific IgE and non-specific IgE in cases of suspected
NMA, but few believed that the diagnostic significance of these
tests was high. Tests for specific/non-specific IgE are commonly
performed as historically it has been believed that IgE-mediated
reactions are involved in NMA, as well as in food allergy in
young children. However, Host eral’ reported that 40% of
infants with cow’s milk allergy are non-IgE-mediated, and in the



neonatal period non-IgE-mediated reactions may be more fre-
quent in cow’s milk allergy. In FPIES, an IgE antibody to causal
food is typically not detected and the test is not necessarily
required in all cases."” However, infants with atypical FPIES and
detectable IgE antibodies may be less likely to develop tolerance
to cow’s milk with age,>'® and therefore an IgE test may be useful
to predict the prognosis of NMA."!*%

The lymphocyte stimulation test (LST) can be used for detec-
tion of non-IgE-mediated delayed type allergic reactions.*'*
Kimura et al. proposed that measurement of lymphocyte prolif-
eration by flow cytometry may be useful in diagnosis of NMA, "
but this method is not available on a commercial basis and cur-
rently is not commonly used. It is also difficult to perform in all
cases due to the concern of invasive stress in neonates caused by
collection of a large blood sample, and further studies of this
method are needed. A relatively large number of institutions
reported performance of a stool test for eosinophils and considered
that the diagnostic significance of this test was high. Eosinophil
levels have been reported to reflect disease activity in milk allergy
and to be useful for diagnosis and assessment of therapeutic
effects." However, quantitative methods for measuring eosino-
phils are unavailable in most institutions, although measurement
of fecal eosinophil granule-derived proteins, notably eosinophil-
derived neurotoxin (EDN), may be a viable approach.”?

The institutional responses in this study indicated that tests that
were easy to carry out and of low invasiveness were much more
likely to be conducted, such as the CAP-radioallergosorbent test
and measurement of fecal eosinophils. The challenge test with
causal food is indispensable in diagnosis of food allergy, but is not
realistic for all cases in newborn babies. Few institutions reported
that they routinely carried out a challenge test with cow’s milk for
all cases of NMA; nearly half reported that they made this decision
on a case-by-case basis. These findings suggest that guidelines for
appropriate clinical tests in the diagnosis of NMA are needed for
neonates, and especially for infants with birthweight <1000 g and
those with severe complications.

To the best of our knowledge, this study is the first to reveal
the incidence of NMA in institutions providing medical care for
high-risk neonates in Japan. Various symptoms, but mainly gas-
trointestinal symptoms, are seen in neonates with milk allergy,
and current clinical tests are insufficient for diagnosis of NMA in
which non-IgE-mediated delayed allergic reaction plays a major
role. Hence, NMA may be missed in some neonates, and there-
fore it is particularly important that both neonatologists and aller-
gists are aware of the clinical features of this disorder. The
possibility of milk allergy should always be considered in neo-
nates exhibiting gastrointestinal symptoms.
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