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FOOD ALLERGY: TWO COMMON TYPES AS SEEN IN
BREAST AND FORMULA FED BABIES

JOHN W. GERRARD, D.M., ANd MEHDI SHENASSA, M.D.

Cow,'s milk allergy can develop in both breast and formula fed babies. The allerglt . . :
dcveloping in breast fed babies is friggered bv trace amounts of antìgen, tends to : 

'

cause severe reactions and may persist for several years. The allergy developing in 
'

formula.fed babies is triggered b-r- large amotmts of antigen, is not associated with \
cither positit,e prick tests or with anaphylactic reactions and often subsides sponta-
neouslv.

Introduction

Lorv's MILK ALLERGY (CMA) has been the focus
ol'attcntion and debate for a number of years. One of
thc carly writers on the subject was Edwards A. Park,r
at one time head of the Department of Pediatrics of
Johns F{opkins Hospital. He described how his own
son. rvho was being brought up on the breast, became
drorvsy and later vomited when at the age of six weeks
he was first given l0 ml of diluted, boiled cow's milk.
lrour weeks later he was again given diluted, boiled
cow's milk, this time only 5 ml. He collapsed and again
vonrited. Park had no doubt in his own mind that his
son was highly allergic to cow's milk and in this repsect
difl'ered, as he states, from the "considerable number
olcases reported in the literature as examples of hyper-
sensitiveness to cow's milk." He was sure that most
children thought to be suflering from CMA were suf-
k'ring "merely from ordinary forms of indigestion."
There was obviously considerable debate, then as now,
as to what actually constituted CMA. Some, like Park,
included only those infants with severe anaphylactic
rc-actions to cow's milk, others included infants with
le'ss severe symptoms. Clein,2 when he described the
s)'mptoms which he recognised as being due to CMA,,
included those listed in Table I. He obviously included
many that would have been excluded by Park.

CÌrrllr If ilk Allergv in Formula Fed Babies
In order to try to bring some semblance of order to

thc subject, Goldman and his colleagues3 studied a
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group of 89 chi ldren with CMA. The only chi ldren
studied were those who, when challenged on three
separate occasions with cow's milk. reacted adversely,
the reactions in any one baby being consistent. The
symptoms of the babies included in Goldman's study
are also listed in Table I. The distribution of symptoms
in the two groups of children are very similar. Goldman
included a few babies with more severe reactions and
under the term asthma, we assume, included children
who also had bronchitis. He did not mention a persist-
ent rhinorrhea, constipation or a refusal to drink milk.

Goldman and his colleagueso's also carried out a
number of studies, hoping to find a test other than oral
challenge which might indicate that the babl'had CMA.
He concluded that the only reliable test rvas oral chal-
lenge. Although 590/o of the babies rvith CMA, com-
pared with 60/o of controls, had positive skin tests to
cow's milk proteins, skin tests were negative in 410/o of
cases and therefore could not be relied on to identily
all the children with CMA. In his study he felt that
three challenges with milk were necessary to prove the
diagnosis. Bahna and Heineró consider that, in a typical
case, one challenge is enough; we would concur.

The recognition of CMA is not difTìcult but many
physicians are reluctant to make the diagnosis, with the
result that many babies and inlants are repeatedly il l
and are often subjected to repeatcd courses of antibiot-
ics which they might have been spared had the diagnosis
bcen made soon after the baby first developed symp-
toms. CMA in formula fed babies should be suspected
il in the absence of any organic disease such as inlantile
pyloric stenosis, infectious gastroenteritis or cystic fi-
brosis of the pancreas, the child has recurrent symptoms
involving the gastrointestinal tract (vomiting, diarrhea,
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Eczema
Vomitinq
Colic
Diarrhea
lrritabititv
Bronchiús
Rhinorrhea
Asthma
Constipation
Refusinq milk
Apathy,-byanosis and

collaose
Urticaria and angioedema

Ta ble t. percenta oe_9f C.fri!{ren Ma nif estin g
$:_Y11.u." Sympíoms,o! CMA in the SeriesHeported by Ctein2 ano GoiJm"n àîiri

surprising for babies can, unfortunatery, be sensitizedto foods being taken by the mother. This was firstshown many years ago aia time when most babies werebrought up on on th; breast.,ulit Ii^h;rl;.n?nn...o
more recently by Jakobsson and Lindbergliland our_selves.re

We have records 9f 73 patients seen during the past25 vears who reacted adve^.rv io ó;À;;ngutut.n uvthe morher: 27 of the patienti have o.* ià?n duringthe past two years. Thé reason for the recent increasein patients seen is probablt;;. to the greater awarenessof the problem.by.referring practitioners antr bv our-selves. lr. mav also be due ó ih. in...or. i"-ìirJ;#;:lence of breast feeding..The symptoms (Tabre II) man-ifested by babies sensitive to îoods hlng taken by themother are the same as those manifested bv babiesq.jne brought up on a cow's ritt 
-ro-.-;jii";'differ 

inthis respect, thar if rhe b?by is actuaily giuà;-the foodto which he is se.nsitive, he may have u"i.u.rà, some-times anaphylactic reaction. Ì
. _The age at wfrigh. symptoms were first noted in the45 cases in which this information was recorded is givenin Tabre III. In rrve infants symptoms seemed to datefrom the first feed or at reastíom the first week of life,suggesting that the baby may have been sensitizedantenatally.
The foods which the mother had to avoid in order to

lrine relief to he.r baby are indicated in Tabre IV. Afew babies were arso seisitiu. io many other foods. Thediagnosis rvas made in each instance'by demonst.utingrelief of symptoms when the mother avoided the foodto which her baby was sensitive and their return whenshe once more took the food. prick skin tests wereinitially not carried out but moie recentry a few serectedprick tests and RAST have been undertaken. prick teststo foods to which the baby is sensitiv;;;fr;p"ositive
and some have been strikingly so, in fact some of thestrongest reactions to foods that *e have,..n Àuu. beenin babies sensirive to foods being taken bt;h;;other(Figure I ). This is in marked contrast to the negativeprick rests ro foods, cow's milt .r;.;ìuiú, ,à.n informula fed babies sensitive to cow,s milk.
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43
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colic and/or constipation), the respiratory tract (rhinor_rhea. bronchitis or asthma), skin,'(..r.iu i."urticaria)and the centrar.nervous rvéi* riù1.uiiììi,?rtt.rsnessand nrore rarery proronged orò*sin.ir).' in".ost in-stances more rhan one system i, i"uoiuJà,;;., rhinor-rhea and cczema or irritabitity and dianheà.2.3,7 Thepre'alence of this ty'pe of cMA 1".i*.-à.bóoing onfceding habits, the pèrsirt.n.. 
"f 

th;-i;irí,euto. unothe symproms thought uy tnè'tnvestrgator to be due tocow's mi lk .8- '
Confirmation of the diagnosis is made by demon-srrating rerief of sympro^ i"itrrìr,;";;i;;";È of .or",,milk' or other.offeioing fooàs, and their recurrencewith its reintroduction. B;hn; and Heineró recommendavoidance of milk 

,1C 
O{V producrs f", fb;; weeks,follorved by its cautious reintroduction. It is our customro recommend avoidance of cow,s milk unO Oui.V prod_ucrs for se\/en r?^r9j:ts only, rho"ÀÀ;;ù;;; for upto three weeks is occaiionarÍy ..qui..d *rr.n'irr. babyhas respirarory symproms. we then i"*;; ìtrat ttrebabl, be given as much milk as he was being givenbefore he became 'r. as soon..as he reacts uài..r.ty,ofren afrer o.nry o3e feeajru, milk is withherd and he isglce ro.Ie given the food oi formuru *rri.r, rr. iorerates.

l1:,:l1l,ense is difficult toìmpre_e;i ii;I,;aby issensrtrve to ma-ny foods,T as sometimes trupp-anr, unOhis sy'mptoms do not crear * i trr  the simpre eriminationof  cow's mi lk ,

Cow,'s If ilk Allergl, in Breast Fecl Babies
fvith the popurarization of breast feeding we cxpccteda fall in thc pre'rence orcrvrn, for Gruree'r had shownthat eczema, lor example, was'seven times as commonin babies brought up on cow's milk il i; ú;;e"t.orgr,tup on rhe breast, and Matthew and hii ;"ii;;;;r2 hadshown that breast feeding, coupred with environmentalcontrol, reduced the incld.n.è or..i.n'u. si"ài., uvothers have been confirmarory.li,r;-i-"'^riìr.' lì,n.r.

findings Gordon and his cortéagues,, have more re-cently found that,.in .allergic Amitier, Ur.urii èedingd.o.es not protect the baby"from the developn.,.n, ofeither aropic disease or high ierrels 
"r 

igÉ. iili, ì, not
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Allergies in Breast and Formttra Fed Babies controsted
. A.lthough the symptoms manifested by ro.*uiu r.obabies sensitive to cow's milk and breast fed babies

I:l!e ll. Presenring Symptoms in73.Babies Sensitivè tofdods 
- " '

ttetng Taken by the Mother

Symptom Numoer
Colic 28
Vomit ing 1T
utarrnea 16
Rhinorrhea 16
Wheezy bronchítis 13
trczema 11
Diaper.dermatitis 3Urticaria 2
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sensitive to foods ingested by the mother are similar,
there are several important and significant differences.
The formula fed baby's symptoms are precipitated by
rclatively large amounts of antigen. The 7 kg infant

Table lll. Age at Onset of
Symptoms of CMA in Breast
Fed Infants in 45 Instances
in Which the Data was
Recorded.

Age Number
First week 5
2-4 weeks 15
2-4 months 17
5-12 months 8

Table lV. Foods Taken by
the Mother which
Precipitated Symptoms in
Her Baby.

Food Number
Cow's  mi lk  61
E g g  1 1
Citrus fruits 8
Wheat 6
Chocolate 2

Figure l. Prick tests in a îotally breast fed baby with eczema due
to foods, and asthma due to animal danders. First column: H :
histamine, l :1000, C: control,  HD: house dust, M: house dust
mite. Second column: C = cat dander, D: dog dander, C : cattle
dander, H : horse dander, F = feathers. Third column: M = cow's
m i l k , E : € g g , P = p e a n u t .
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sensitive to his/her formula is usually taking a I litre of
his formula a day. This is equivalent to a 70 kg adult
drinking 10 litres of milk a day. The breast fed baby,
by contrast, is taking only trace amounts of the food to
which he or she is sensitive for though the mother may
herself be taking large amounts of the food, only trace
amounts get through to her milk and into her baby.
The reaction in the formula fed baby is usually associ-
ated with negative p{lck skin tests and is probably
mediated by IgG or IgM antibodies or by immune
complexes.2o'2r The reaction in the breast fed baby is
often associated with positive prick skin tests and RAST
and is probably mediated by IgE antibodies. This is in
keeping with the observation i of Bjorksten and
Saarinen22 that IgE specifìc antibodies io:cow's milk
proteins are detectable only in babies who have been
breast fed. t,

Because the reaction in the two types of food allergy
is mediated by diflerent mechanisms the formula fed
baby when given, for example eight ounces of the
formula to which he is sensitive, has only a minor
reaction (rhinonhea, bronchitis, vomiting or diarrhea).
He does not collapse. By contrast the breast fed baby
who is sensitive to the trace amounts of cow's milk in
his mother's milk may have a severe reaction if given
only small amounts of cow's milk. as was well i l lus-
trated by Park's case report.' This reaction occurred
even though the baby had been symptom free while on
the breast.

We have noticed that the foods to which babies react
are often those which the mother had taken in large
amounts antenatally. We think that it is for this reason
that cow's milk is so often incriminated. Ratnel3 made
the same observation and gave l5 illustrative case his-
tories in which the baby was found to be sensitive to
foods (milk, egg, wheat and nuts) which the mother
had consumed in excessive amounts when pregnant.
That the reaction is IgE-mediated is in keeping with
our knowledge of IgE-mediated reactions, for we know
that they are triggered by trace or small amounts of
antigen.2a Sensitivities may, but do not always, persist
for more than a few years.25 The reaction of the formula
fed baby, by contrast, is usually transient and if the
baby is later given cow's milk he may not react ad-
versely to it but if he is once more given cow's milk in
large amounts on a daily basis his symptoms often
return.2ó

Discussion
Laboratory studies suggest that cow's milk anti-

gens may trigger several different immune mecha-
nisms.r0'2r'27'28 Our clinical observations suggest that
there are at least two different types of CMA. The frrst,
seen in the breast fed baby, is triggered by small
amounts of antigen and is probably lgE-mediated. The
second, seen characteristically in the formula fed baby,
is triggered by large amounts of antigen and is probably
not lgE-mediated. Firer and his colleagues2e in Australia
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have reached similar conclusions. We feel that it is
important to make the distinction between these two
types for several reasons. First, their management is
different. As the child with IgE-mediated disease is on
the breast, it is his mother's diet which has to be
modified for if the baby is thought to be allergic to
breast milk and is taken off the breast and placed on a
cow's milk formula, his problems will almost certainly
be compounded. He will probably be sensitive to cow's
milk.ts'ts y76.n the formula fed baby develops CMA it
is naturally his own formula that has to be changed.
Second, the prognosis is different. When the breast fed
baby is later given foods care will need to be taken to
avoid those foods to which he is known to be sensitive;
he may have to avoid cow's milk and dairy products
for a number of years. By contrast, the child with disease
not mediated by IgE may later be able to tolerate
moderate amounts of cow's milk, particularly if it is
given infrequently, without coming to any harm. With
regards to antenatal advice, the physician counselling
the mother of a baby with either form of the disease,
but particularly with IgE mediated disease, will advise
her when next pregnant to either avoid cow's milk and
dairy products completely or to ingest them in limited
amounts only.

The third reason for making the distinction between
the two types of CMA is that it is necesmry to do this
if an attempt is to be made to determine whether breast
feeding does or does not play a role in the prevention
of allergy, specifrcally to cow's milk. Clearly breast
feeding can be expected to postpone the development
of the type of CMA seen in formula fed babies and if
the baby is never given cow's milk in the quantities that
are given to most formula fed babies CMA may be
prevented altogether. Breast feeding alone, however,
cannot be expected to prevent the IgE-mediated CMA
seen in the breast fed baby and though *e do not think
that this is nearly as common a problem as CMA in
the formula fed baby, some of the most diflìcult cases
to manage fall into this category. One breast feeding
mother, for example, had a baby who reacted adversely 

'

to so many of the foods that she was eating that she
said, were she to have another baby she would consider
bringing him upon on formula rather than on breast
milk, hoping that he might be sensitive to cow's milk
only rather than to most of the foods that she herself
was eating. The net result of breast feeding on the
prevalence of CMA has still to be determined but it
may not reduce it to the extent that might have been
anticipated. It may be for this reason that infantile
colic, while often relieved by the avoidance of cow's
milk by the breast feeding motherr8 and by the substi-
tution of nutramigen for cow's milk formula in the
formula fed baby,3r is as prevalent in the breast as in
the formula fed baby.32

That breast feeding is associated with the severer
forms of CMA is also suggested by a review of Gold-
man's studies.3 He did not give details of the previous

378

feeding patterns of the babies in the study; we cannot
tell, therefore, whether the babies who had positive skin
tests to cow's milk had or had not been breast fed.
However, two of the case histories, 5 and 6, presented
because the babies had such severe reactions to cow's
milk had, as we might have anticipated, both been
breast fed. Case 5, who had been breast fed for three
months, had an anaphylactic reaction when first given
cow's milk at this time and was still very sensitive to
cow's milk, as well as egg, at the age of two and a half
years. Case 6 was also breast fed and when first given
120 ml of cow's milk at the age of three weeks developed
seizures and diarrhea. He reacted in an identical man-
ner when again given cow's milk on two subsequent
occasions. These examples lend weight to our sugges-
tion that when CMA occurs in breast fed babies it is
usually of the severe form.

The fourth reason for making the distinction between
the two types of CMA is that it ma1' throrv light on the
biological importance of IgE. IgE is known to play an
important role, probably as a gate opener, in the pri-
mary immune response. at least to viral antigens.s3'3a
To be effective in this role IgE must be produced in the
very early stages of an infection. w'hen antigenic expo-
sure is minimal. Those who respond best to minimal,
low dose stimulation can be expected to mount the
most rapid and presumably eflective immune response.
That some babies. but not all. react to trace amounts
of cow's milk and other food antigens encountered in
breast milk indicates that some, presumabl"v the most
highly allergic, respond well to low dose stimulation.
The inference is that the atopic individual is par excel-
lence a low dose responder and can be expected to
respond more briskly than the non-atopic to minimal
antigenic stimulation. The more atopic the individual
the broader his probable response to low dose stimula-
tion. If this is so, this may well have given him a
selective advantage in evolutionary history.
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"A great deal of talent is lost in the world for the want of a little courage.
Evefu day sends to their graves obscure men whom timidity prevented

frorn maÉing a hrst effort; who, if they could have been induced to begin
would in all probability have gone great lengths in the career of fame. The

lact is, that fo do anything in the world worth doing, we must not stand

back éhivering and ihinking of the cold and danger, but jump in and

scramble through as well as we can."
Sydney Smith
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