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Cow's milk protein al lergy/intolerance (CMPA/
CMPI), meaning reproducible adverse reactions to
cow's miik proteins(s), may be due to the interac-
tion between one or more milk proteins and one or
more immune mechanisms, possibly anv of the four
basic types of hypersensitivity reactions. Immuno-
logically mediated reactions are defined as CMPA.
Mostly, CMPA is caused by lgE-mediated (type I)
reactions, but evidence of type III (immune
complex) reactions and type IV (cell-mediated
reactions) has been demonstrated (1. 2). Non-
immunologic reactions to cow's milk protein(s) are
defined as CMPI. No single laboratory test is
diagnostic of CMPA/CMPI, and differentiation
between CMPA and CMPI cannot be based solely
on clinical symptoms. The diagnosis has to be based
on strict, well-defined elimination and milk chal-
lenge procedures (1, 3). Preferablv, double-bl ind,
placebo-control led food chal lenges (DBPCFC)
should be carried out in children older than 1-2
years. In infants. open. control led chal lenges have
been shown to be rel iable when performed under
professional observation in a hospital sett ing (4).

Incidence

CMPA/CMPI is the most common food-al lergic
disease in early chi ldhood. Apparentlv. CMPA/
CMPI was a rare disease before 1950. The reported
increase of the incide nce after 1960 may be at least
in part caused by increased exposure to cow's milk-
based infant formulas as a consequence of a
decrease in the frequency of breast-feeding in
developed countr ies. Prospective studies from thc

last three decades on the incidence of CMPA/
CMPI in industriahzed countries have reported
incidences of 1.8-7.5% (4-9). The variation of the
incidence of CMPA/CMPI up to 1 year of age
mainly reflects differences in diagnostic criteria.
study design, composition of the materials. and
perhaps also geography. In recent studies applying
comparable prospective study designs, including
controlled milk challenge procedures, the "true
incidence" of CMPA/CMPI in infancy seems to be
about 2-3%. If  the diagnosis is mainly based on
patient history and parents' reporting of the results
of milk challenges, an overdiagnosis will occur.
Symptoms suggestive of CMPA/CMPI are seen in
about 5-15o/o of infants (1, 9), but in about 33% of
these instances a cause-and-effect relationship
between intake of cow's miik and symptomatology
cannot be confirmed by controlled elimination/
chal lenge (1) The yearly incidence of CMPA/
CMPI in presumably exclusively breast-fed infants
has been found to be about 0.4-0.5 "/o (7 , IA).

Etiologic and pathogenetic aspects

High-molecular-weight food proteins are absorbed
through the intestinal mucosa, and formation of
antibodies against cow's milk proteins is a normal
physiologic response (1, 12).The development of
CMPA/CMPI depends on several factors, espe-
cial ly genetic al lergic predisposit ion. early cow's
mi lk  prote in exposure.  and cow's mi lk  prote in
uptake and handl ing ( l )  n  s ign i f icant  associat ion
between earlv neonatal exposure to cow's milk
protein and subsequent development of CVIPA/
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CMPI has been documented (10, 13, 14). prenatal
sensitization may play a role in the pathogenesis of
CMPA/CMPI in view of the finding of a very high
frequency (76%) oî specific IgE to individual cow's
milk proteins in the cord blood of infants with later
development of CMPA/CMPI (15). Recently, i r  has
been shown that exposure to allergens, €.g., p-
lactoglobulin, from 22 weeks of gestation may
result in a primary immune response, leading to
positive proliferative responses of stimulated
mononuclear  ce l ls  at  b i r th  (16) .By sensi t ive
methods, specific IgE antibodies to cow's milk
proteins in cord blood have been demonstrated in
9-II"/" of neonates (17). and a recent study has
reported a similar prevalence of I4o/" of cow's milk-
specific IgE in the cord blood of babies with aropic
predisposition (18) Thus, prenatal sensitization to
cow's milk protein seems to be more common than
previously described. However, the clinical rele-
vance of prenatal sensitization remains to be
further investigated. Does a weak intrauterine
induction of a low IgE response need to be boosted
neonatally in order to cause clinical disease? Nor
can sensitization due to inhalation of food proteins
be ruled out, considering the findings of significant
amounts (equal to or higher than amounts in
human milk) of potentially allergenic food pro-
teins; e.g., B-lactoglobul in in house dust (19).

Clinical features and prognosis
CMPA/CMPI rarely develops in early infancy after
12 months of age. The onset of disease is in most
cases closely related to the time of introduction of
cow's milk-based formula, often within 1 week after
introduction of cow's milk-based formula. A broad
spectrum of symptoms in children may be caused
by CMPA/CMPI. Many show cutaneous symptoms
(about 60%) or gastrointestinal symptoms (about
50-60%), and about 20-30% show respiratorv
symptoms (1). Anaphylaxis has been reported in
up to 9% (20). The symptoms may occur from a few
minutes to t h after milk exposure (,,immediate
reactions") ot after t  h ("delayed reactions") and
ln some cases after days. By clinical and immuno-
logic types of reaction, patients can be classifiecl
into three groups as immediate onset reactors,
intermediate reactors, or late reactors (Zl-23).
Most have symptoms from two or more organ
systems (1, 20). In exclusively breast-fed infa"nts
with CMPA/CMPI, severe atopic eczema is a
predominant symptom ( 1).

The overal l  prognosis of CMPA/CMPI in infancy
is excel lent, with a remission rate above 80%
before 3 years of age. However, infants with IgE
sensit izat ion to cow's milk protein have an
increased r isk of  ners is tent  CMPA. c levelonmenr

of allergy to other foods (about 50-60%), and
development of inhalant allergy (up to 80% before
the age of puberty) (1) The increased risk of
development of other allergies seems to be
confined to the group of infants with evidence of
an early increased IgE response, perhaps due to
genetic predisposition rather than to early exposure
to cow's mi lk  prote in.

Prevention

There is evidence that the mode of early infant
feeding influences the development of food allergy,
especially in infants with hereditary atopic predis-
position (physician's diagnosed atopic disease in
first-degree relatives). For over 50 vears, it has been
debated whether breast-feeding can influence the
risk of atopic diseases, and numerous studies have
been conducted to test this hvpothesis. Ideai ly,
randomization to breast- or bottle-feeding should
be done in such studies, but it seems unreasonable
(and impossible) to allocare infants to bottle-
feeding, if breast-feeding is possible. However, if
breast-feeding is not established, randomization to
different formulas can be done. No matter how
careful such studies are planned and conducted,
there will be a great risk of bias due to inevitable
confounding factors such as social class, passive
smoking, and other environmental factors. A
possible protective effect of breast-feeding against
the deveiopment of atopic diseases may be due to
either avoidance of a "high dose" of cow's milk
protein or a protective effect of human milk. Two
common factors apparent in studies reporting
benefit of breast-feeding were prolonged breast-
feeding (at least 4-6 months) and delayed solid
food introduction (after 4 months of age). Two
factors common to the studies nonsupportive of an
allergy-preventive effect of breast-feeding were a
rather brief period of breast-feeding (less than 3-4
months) and early sol id food introduction (1,24).
Recent prospective clinical trials in high-risk
infants on the possible protective effect of breast-
feeding in combination with avoidance of cow's
milk and solid foods for at least 4 months have
shown a significant reduction of the cumulative
incidence of CMPA/CMPI (25-29). When breasr
milk is insufficient or lacking, a substitute formula
is needed. Prospective studies show a preventive
effect of an extensively hydrolyzed formula (eHF)
in combination with avoidance of sol id foods for at
least 4 months in high-r isk infants on the cumula-
t ive prevalence of CMPA/CMPI during the f irst
years of l i fe (24. 26. 30). Part ial ly hydrolyzecl
formulas (pHF) may be effecrive in al lergy
prevention. but due to drawbacks of study design
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recommended at present. The protective effect

against development of cow's miik allergy is a_ real

pievention, and not only a postponement of the

bnset of symptoms (30). There is no documented

beneficial effect of maternal diet during pregnancy.

A few studies indicate a preventive effect of

maternal avoidance of potential food allergens
(milk, egg, fish) during the iactation period. but

other studies do not confirm this finding (24' 30).
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