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Immunoglobulin E and
Immunoglobulin G4 Antibodies to Cow’s Milk
in Children with Cow’s Milk Allergy
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CLINICAL ASPECTS
In young children with suspected food allergy elevated serum IgE supports the dingnosis. In
this study the sensitivity of the test was 94%. Similarly, demonstration of specific IgE
antibodies to cow's milk supports u diagnosis of cow's milk allergy. However, lack of
demonstrable specific IgE antibodies does not exclude the dingnosis. Determination of specific

1gG4 odies remains 4 research 1001 of limited clinical significance.

similarities in bio-
A and 1gG+4 have
rated (9). Thus, the 1gG4 anti-

bind 0 mast cells and cause degranulation of  bodies may represent a class of reaginic anti-

them upon contact with antigen (9). Although  bodic

Other investigators, however, have not

the IgG subclass containing STS-A has not  been able to confirm this (12).
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In infants and young children immediate
type hypersensitivity to foods is common. In
many children with food allergy no specific IgE
antibodies can be detected although a number
of investigators have reported an association
between immediate hypersensitivity and  the
presence of serum IgE antibodies (2). In these
children, hypothetically, food allergy could be
ed 1o the presence of IgG4 antibodies. We

therefore decided to study the incidence of
both IgE and 1gG4 antibodies specific to milk
in sera from children with a clinical history
suggesting allergy to cow's milk. The results
were compared with results of provocation

tests.

MATERIAL AND METHODS

Patients

Two groups of patients were studied. Group 1
consisted of 29 children investigated at the
Hospital for Allergic Discases in Helsinki be-
cause of suspected food — usually milk — aller-
gy. Of the children, 27 were less than 3 years
old (ninc were infants), one was 5 years and
one was 8 years of age. The children were
initially challenged with small quantities of milk

cow's milk allergy. OF the children 15 were less
than 12 months old, one was 13 months and two
were 27 and 28 months respectively. All the
children were challenged orally in the hospital
with cow's milk as described aboves 10 showed a
in (within 1

positive immediate reaction in the
h), one showed both an immediate veaction in
the skin and a late reaction in the gastro-
intestinal tract and two patients had a late gas-
troinestinal reaction only. Five of the patients
did not react to the provocation test. However,
three of them had reacted previously on provo-
cation with cow's milk.

Determination of IgE antibodies

Total serum IgE was determined employing the
Phadebas IgE PRIST® (Pharmacia Diagnostics).
Specific 1gE antbodies 0 cow’s milk were de-
termined by the Phadebas RAST® using com-

mercially available milk allergen discs (group I).
For analysis of the sera from the patients in
s were prepared by
milk and a

group 11 special allergen dis
conjugating the proteins of cow
commercially available cow’s milk based formula
(Baby Semp 1, Semper AB. Stockholm) to
CNBreactivated  paper dises as described by
Ceska & Lundkvist (4. A pepsin digested f-

applied on the skin, then on the lips, and
finally orally in increasing quantities, which
approached  those normally consumed. Chal-
lenges were performed in the hospital, and in
MOSsL cases a negative provocation test required
9-3 days. The challenge was usually termin-
ated, when a pos observed.
worsening  of

tive reaction was
included

Positive  reactions

eczema, urticarial reactions, watery nasal di

charge, wheezing and bronchial secretion, vom-

iting and diarrhoea within 4 h. Fourteen of the
children reacted to cow’s milk and 13 did not.
In two cases late reactions were seen more than
ts

24 h afier the challenge. The provocation i
were evaluated without knowledge of specific
IgG4 assay results and in most cases without
knowledge of the results of 1gE determinations,

Group 11 consisted of 18 children, invest-
igated at the Department of Pediatrics, East
Hospital, Gothenburg, because of suspected

lactoglobulin preparation (kindly provided by
Dr Bo Lonnerdal, University of Uppsala, Upp-
sala, Sweden) was conjugated to CNBr activated
i Fine Chemicals, Uppsala,
the  manufacturer’s
Wlant 1gk

Sepharose (Pharma

Sweden) according 10
manual.  As tracer we used
(Pharmacia Diagnostics).

Determination of specific 1gG4 antihodies

Specific 1gG4 andbodies were  determined
using a radioallergosorbent test (RAST) techni
que. Radio-labelled specific anti-l leGd
antibodies kindly provided by Dr Terry Mer-
rett (Benenden Chest Hospital, Benenden
Cranbrook, England) were used as tracer.
These specific sheep anti-human-lgGd  anti-
bodies were originally prepared and isolated by
the Central Laboratory of the Netherland’s
Red Cross Blood Transfusion Service, Amster-
dam (1).
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Fig. 1. Total S-1gE in 11 childyen with suspected food aller-
gy, Patients with immediate-type reactions after challenge
with cow's milk andjor wheat flour are indicated by closed

ents with fate reactions (o these food

direles (n = 25)
items by open cirdles (n Open squares indicate negative
provocation test results (n = 13). OF the patients with nega-
tlive provocation resulis or with delayed reactions six were
skit
open symbols). Mean values for different age groups are
indicated by bars and + 1 SD by dotted lines (ref. 10),

st positive 10 egg white (indicated by stripes on the

The allergen discs used in the assays were
Phadebas RAST® cow's milk discs (patient
group 1) or the specially prepared dises de-
scribed above (patient group 11). The test was
performed as described by Dr T. Merrett (per-
sonal communication), i.e. samples were diluted
1:10 in a solution of 50% foetal calf serum in
buffer, Fifty wl of these diluted samples were

then incubated with allergen discs for 1h on a
shaker at room temperature. After washing,
the discs were incubated over night with 100 ul
2 lanti-IgGd. After renewed  washings the

radioactivity bound to the discs was determ-
ined. The results were expressed as per cent
bound of total activity added (% T). The mean
binding to milk discs obtained with sera from
14 normal healthy persons was 12.8% T (SD
4.3).
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Fig. 2. Cow's milk spedfic TgG4 (7 bound 1o discs of toul
sadionctivity added) and IgE antibodies (RA:

Children (gronp 1) with suspected food allergy. Patients with
actions are indicated by dosed cirdles (n =
=),

class) in 29

immediate type
1) and patients with late reactions by open circles (1
Open squares indicate negative provocation test resuls (1 =
19), The results of 14 healthy controls (mean £ SD) e
indicated by full and broken lines.

In the assay performed as above there was
no evidence of influence on the results by het-
erofilic antibodies as verified by inhibition ex-
periments with sheep and pig serum. The pre-
sence of foetal calf serum did not block the
binding of antibodies to cow's milk proteins,
since the results were similar in control experi-

ments using pig serum.

RESULTS

determined in 41 of the 47

Totwl gk
patients (Fig. 1). Twenty-nine of 31 sera with
clevated S-IgE (e, above +1 SD for age) (.
10) were obtained from children who had im-

mediate type reactions when challenged with
cow's milk or wheat flour or were skin prick
test positive 1o egg white, OF the 10 sera with a
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Table |

Rel:
results

i between Phadebis RAST® and oral provocation test
1 A7 children with clinical history of cow’s milk
ergy

ocation test result

RASTI e Dyed Negae
Db v i
Negative 8 B 4 7 14 2
i] otal 25 1 18 7|7

total S-1gE of less than +1 SD only two were
obtained from children with one or more of
these reactions.

Specific 1gE antibodies 10 cow’s milk were
demonstrated (RAST score 1) in 14 patients
in group I; 11 of them also had positive imme-

diate reactions when challenged (Fig. 2). Of the
15 patients lacking demonstrable specific Igk
antibodies to milk three had an immnediate re-

action upon challenge, while two had delayed
reactions and 10 were negative.

In the second group of paticnts, specific I
antibodies 10 cow’s milk pepsin-digested p-lacto-
globulin and milk-based formula were sought
for. Such antibodics were found in six of 11
patients with immediare reactions, and in one of

the five patients who were negative on provo-
patient who was provocation test

cation. T
negative at 11 months of age when the specific
IgE antibodies were determined had previously
reacted 1o cow's milk when challenged at 6
months of age. The two patients with late re-

actions also lacked demonstrable specitic 1
antibodics. The relation between presence of
specific IgE antibodies and provocation  test
vesults in the wo groups are summarized in
Table 1.

The probabilitics for a relation between posi-
tive inmmediate provocation test and specitic IgE
results for groups I, 11 and I and 1T combined
were P = 0.0028, 0.1013 and 0.0009 respective-
ly (Fisher's test). We also calculated the sensi-
city of the specific IgE antibody

tivity and spec
assays in both patient groups taking a positive

immediate challenge (o reaction to cow’s milk as
evidence of (immediate type) cow’s milk allergy.
The sensitivity (percentage of allergic patients
with positive Phadebas RAST®) was 68% (17 of
95), and the specificity (percentage of non-
sensitive patients with negative cow's milk
RAST) was 82% (18 of 92) for the two groups
combined (Table 1).

There was no relationship between the pre-
sence of milk-specific IgG4 antibodies and the
results of provocation tests, nov was there a
relationship between the presence of 1gG4 and

Lgk. andbodies against milk allergens. Vig. 2
shows the relation between specific 1gE and

1gG4 antibodies in group 1 using the Phadebas
RAST cow’s milk discs. The results were similar
in group 11, in which the relation was studied
ing the specially prepared discs with cow's
milk based formula (data not shown).

Previous studies have demonstrated a relation
between elevated $-1gk and clinical allergy 1o
respiratory allergens. This is particularly ob-
ous in children (7, 8, 10). However, the pre-
sence of elevated S-Igkt determinations in food
less well established. In the present
study we found that 29 of 31 patients with
allergy to cow’s milk, wheat flour or egg white
had an S-IgE above + 1 SD for age. In contrast
only two had such clevated IgF levels of the 10
patients with similar clinical history but who

allergy is

were negative when challenged in hospital. The
sensitivity of the total IgE assay in our studics
was 94 % and the specificity was 80%. T1
reflect a rather severe di in the childre:
but the results also suggest that determination
ol total S-IgE can be a uscful tool when evi-
dence for food allergy is sought.

The findings support the results reported by
Bock et al. on 43 patients with suspected food
allergy (2). Of these 15 reacted on challenge

may

with the relevant food item. All but one of
these patients had an S-IgE above +1 SD for
age and 12 above +2 SD

“There was a good correlation between the
presence of specific 1gE antibodies against
cow's milk and positive immediate challenge



SPl

reactions

The sensitivity of the method was
79% using the commercially available cow's milk
discs, i.c. a negative RAST did not exclude the
possibility of cow’s milk allergy. The spec
was 80%, indicating that although some false
positive reactions will also be seen, a pe
cow's milk RAST in this age group supports a
diagnosis of allergy o that food. It should also
be pointed out that some “f: positi
may indeed be a consequence of
allergy similar to the positive test result in one of
our patients who was provocation test negative
when the blood sample was obtained but had
reacted with an immediate reaction when chal-
lenged 5 months earlicr.

Several authors have suggested that reaginic
antibodies not belonging o the Igk class occur
inman (3, 5, 9, 11, 14). Such antibodies could
possibly belong 10 subclass TgGa. 1 such anti-
bodies play a clinically significant role one
would expect 1o find them in patien
positive history of immediate type hype

e

false ¢ values

previous

with a

ensi-

tivity reactions but with no detectable Tk anti-
bodics against the allergen in question. On these
grounds, it has been suggested that [gG4 anti-

bodies could play a role in food allergy. In such
cases TgE antibodics frequenty cannot be de-
monstrated (14), We therefore studied the pre-

sence of 1gG4 antibodies o cow’s milk in sera
from young children and infants all of whom

were

selected for suspected cow'

milk allergy.

is of cow's milk allergy was

I'he final diagno:
based on provocation te:

Although there were some technical problems
with the TgG4 antibody assay, particularly high
non-specific binding, it was obvious that the
serum concentrations of 1gG4- antibodies spe-
cific to milk did not correlate with the results of
the provocation tests. Neither did they correlate
with levels of milk-specific IgE anti-
. Thus we found no cvidence that 1gG+
antibodics play

serum

bodie
a role in children with proven
allergy to cow’s milk; not even in the nine pa-
tients with immed

ate and five patients with late
reactions lacking demonstrable specific gk anti-
bodies.

Alternatively, it has been suggested that 1G4
could act as a “blocking” antibody, which in-
hibits allergic reactions in the presence of sensi-
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antibodics (5, 6, 14). One of the three
pecific gk
antibodies and a negative provocation test re-
sult, had the highest level of milk-specific 1gG4
antibodies in the study. This could indicate the
presence of “blocking antibodies

tizing 1gF
patients in group 1 who had mil

However, the

other o provocation test negative patients in
did

group | with specific IgE antibodies
not have particularly high [5G4 fevels,

In conclusion, our results confirm an asso
tion between positive RAST o cow's milk and
positive provocation test results in young food

allergic children. We cannot confirm that 1G4
antibodies play a role as reagins in immediate
type hypersensitivity in young children with
food allergy. Neither do our results suggest
that 1gGH @ es act as blocking ibodi

Our results do not support suggestions that
short-term sensitizing antibodies are of subclass
19G4. s support the conclusion of
Aalber
import

The re
e et al. that IgG4 antibodies are not of
in this context (13).

e
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