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Aim: To determine whether the amount af}-positive intraepithelial lymphocytes (IELs) is
connected to allergy test positivity in children with gastrointestinal symptoms and whether
elevated serum gliadin antibodies have any role in the diagndsifiods. Twenty-seven children
suffering from gastrointestinal-symptoms in whom intestinal biopsies had previously been obtained
via endoscopy or with capsule biopsy to exclude coeliac disease were included into the study. The
other inclusion criteria were increased amounts of CD3ghgositive IELs with normal amounts

of yé-positive IELs in duodenal or jejunal biopsy specimens. At the control visit, the children
underwent a physical examination and parents filled in a questionnaire concerning gastrointestinal-
and atopic symptoms. Skin prick- and patch tests were done and serum gliadin, endomysium,
transglutaminase antibodies and specific IgEs were measBesdts. Only nine children (33%)

had at least one positive result in the allergy tests, the rest remaining test negative. In children
with digestive symptoms, IgG-class gliadin antibody titres were higher than those of the non-
symptomatic children. A significant correlation was found between IgG-class gliadin antibodies
and total amount of-positive IELs £=0.017).

Conclusion: No positive skin test or specific IgE positivity for cereals in children with high
intestinal T-cell densities was observed. The correlation between IgG-class gliadin antibodies and
the total amount of3-TCR positive-cells is likely to be a reflection of local immune response of
the gut.
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Food allergy (FA) is an adverse immunological reaction In food hypersensitivity the normal immune re-
that can be classified as IgE-antibody-related acuiponses to dietary proteins are disturbed (1). In FA,
reactions, subacute non-IgE (mainly T cell)-mediateithe immune response releases local inflammatory
reactions and chronic IgE-associated or cell-mediategents of the gut (7), and elevated IgG- and IgA-gliadin
disorders (1). IgE-related atopic (type 1) allergy t@ntibody levels (IgG- and IgA-AGAS) in the sera are
different foods is the best-understood and scientificalbserved along that. Cereal allergy is usually consid-
accepted mechanism (2). Acute IgE-related reactioased as a disease of small children and adult data are
can affect multiple target organs while subacute arstant (8). In adult patients suffering from gastrointes-
chronic reactions typically influence the skin and theénal (GI) symptoms related to cereal ingestion, in-
gastrointestinal tract (1). IgE-mediated sensitization caneased amounts of IgA AGAs have been found (9).

be studied using skin-prick tests and by measuringA small intestinal biopsy and histopathological
specific IgE in blood (1, 3). Previous studies comparingxamination of the duodenal specimens are essential
the results of prick-, patch- and specific IgE-test resulpsocedures in the investigation of coeliac disease (CD),
with those of elimination-challenge tests in wheat anahd when CD is untreated, high duodenal intraepithelial
cow’s milk allergy have shown that the specificity otymphocyte counts are observed (10). In immunohisto-
these tests varies considerably (4—6). The diagnosisabiemical staining, these consist of CD3-positive cells
FA is difficult to establish and the only scientificallythat are mostlyx-TCR- andyé-TCR positive. Typi-
accepted method is to perform an elimination-challengelly, in CD, the amount of positiveé-IELs is high

test (3). (11). The reason for the elevategs-positive T-cell
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Table 1. Gastrointestinal symptoms and gliadin antibodies at the time of the second evaluation. Individual cell counts, routine histology as
well as gliadin IgG- and IgA-antibody levels by the time of endoscopy/capsule biopsy are shown in parallel. Mean time interval between the
evaluations was 42 mo.

Patient Eosinophils/

no./Gl-symptom3 CD3 IEL Villus lymphocytes/  1gG AGA IgG AGA? IgA AGA IgA AGA?
Y: yes; N: no cells aplyo-cells counts height neutrophils EU/mI EU/mI EU/mI EU/mI
Uy 32 17/2.2 N N ZININ 1.48 2.40 <0.10 <0.10
2/IN 30 10/3.7 N N N/N/N 1.20 1.60 <0.10 <0.10
3y 46 35/4.2 I N CIN/Z 27.89 26.3¢ 0.32 <0.10
a4y 34 24/2.5 N N N/N/Z 30.19 4150 0.48 0.8¢
5/Y 37 30/3.0 c F N/N/N 0.01 2.55 <0.10 <0.10
6/N 45 18/3.0 I N N/N/Z 5.35 3.00 <0.10 <0.10
7Y 81 73/5.3 N N N/N/N 38.00 43.8% 0.82 0.3P°
8/Y 33 20/2.1 N N N/N/Z - 0.50 0.80 1.84
9/Y 58 29/0.0 N N N/C/Z 200 4716 0.6 0.69
10/ N 41 30/1.4 N N N/N/N 2.43 1.80 <0.10 <0.10
11N 74 69/2.1 c N N/N/N - 0.70 - <0.10
12/Y 33 16/2.2 N N N/I/Z - 2.70 - <0.10
131Y 32 35/5.5 I N 1IN 0.81 0.50 <0.10 <0.10
14/N 32 12/2.0 N N N/C/Z 0.69 0.50 <0.10 <0.10
15/N 34 33/4.6 N N N/N/Z 12.80 5.45 0.20 0.11
16/Y 54 33/2.7 N N N/N/Z - 0.95 0.93 0.9¢
17/Y 75 39/0.8 I N IIN/Z 6.70 19.90 <0.10 0.2%
18/Y 86 49/1.4 I N N/I/Z 28.6D 30.6¢ 0.5¢9 0.47
19/Y 35 16/1.5 N N N/N/Z - 0.50 - <0.10
20/Y 44 32/3.2 N N N/N/N 0.88 0.50 <0.10 <0.10
21/N 32 18/2.6 N N N/N/Z 2.05 0.70 0.19 <0.10
221Y 33 33/2.0 N N N/N/Z 62.00 38.3¢ 0.33 0.26°
231Y 34 30/1.5 N N N/N/Z 21.3 26.28 0.20° 0.27
24/N 38 26/1.4 N N ZINIZ 5.43 1.55 0.16 088
25/N 33 16/1.7 N N N/N/Z - 0.50 0.62 0.24
26/Y 30 10/1.4 N N N/N/Z 28.00 13.80 0.2} <0.10
27IN 32 19/3.0 N N N/N/Z - 24.45 0.72 0.14

N: normal; I: increased; C: clearly increased; F: flat; Z: zero.
®Results by the time of re-evaluation.
bValues over normal (IgG AGA>15 EU/mI, IgA AGA >0.20 EU/m).

count is not clearly understood, but it might be drivenriteria of the European Society for Paediatric Gastro-
directly by gluten. Serological screening tests armnterology, Hepatology and Nutrition (ESPGHAN)
widely used to detect CD, even among patients wiiti7). In the initial histological examination of the
only a slight clinical suspicion of the disease (12kmall-bowel biopsies, the amount of IELs was quanti-
Serum AGAs are predominantly of the IgG and IgAated as being normal or slightly- or markedly in-
classes (13) of which IgG-class AGAs are poorlgreased. The presence of eosinophils, lymphocytes and/
correlated with CD (14, 15) and may be related to ar neutrophils was also noted (see Table 1).
non-specific gut inflammatory process (16). The inclusion criteria for the study were: increased
The objective of the present study was to explore thetal amount of CD3 (30 or more/high-power field) and
purported association of gut IELs and allergy testf-positive IELs (16 or more/high-power field) without
positivity for cereals in a selected group of childreincreasedé-positive IELs (4 or under/high-power field
with previously demonstrated, yet not definitivelyor less than 15% of total CD3 count) in duodenal or
diagnosed, local immune response of the gut. jejunal biopsy. Three children with normap-positive
IEL counts who expressed pathological staining in the
lamina propria but not in the crypts (typical for CD)

; were also included. One patient who initially had been
Patients and methods on a gluten-free diet expressed flat duodenal mucosa
A group of children who had undergone endoscopy witliith similar histology in the control biopsy (patient 5,
biopsies (=20) or capsule biopsynE=7) between Table 1). All this patient’'s other markers for CD
September 1993 and November 1998 in Tampefgerology andyé-cells) were negative, however, and
University Hospital because of suspected CD wefle was later found to have SLE. In total, 27 children (12
examined. Based on histological investigation dfoys and 15 girls) were available. By the time of the
duodenal of jejunal biopsies CD had initially beemndoscopic examination or capsule biopsy (first evalua-
excluded according to the acknowledged diagnostiion), these children were at a mean of 8.4y of age
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(range 2.5-16.5y), and the second evaluation (clinicaidered normal. Serum gliadin antibodies were
skin tests and serology) was performed at the mean ageasured by solid-phase enzyme-linked immunoabsor-
of 11.9y (range 6.3-19.6y). The mean time frombent assay (ELISA), and the cut-off for seropositivity
biopsy to re-investigation was 42 mo, (range 19was 15 EU/mL for lgG-class AGAs, and 0.20 EU/ml for
68 mo). All the children underwent a physical examindgA-class AGAs (14, 22). Serum endomysium antibo-
tion and the parents filled in a questionnaire. Wdies (EMA) were measured with an indirect immuno-
inquired specifically about GI symptoms and symptonfiiorescence method using tissue from the preterm
of atopic allergy (respiratory-, skin- and GI symptomsumbilical cord, and the established selected titre for cut-
Other diseases were listed and parents were askedtbwas 1:5 (23). Transglutaminase (TGA) antibodies
give information about their own allergies and diseasegere determined by the tTGA-ELISA method (INOVA
and those of the siblings. Growth was evaluated liagnostics, Inc., San Diego, Calif.), where the normal
using standardized Finnish growth charts (18). range is 0—-20 AU (12).

To stain monoclonal antibodies (MAbs) on duodenal
biopsy, specimens were obtained as described earkeks;
(19). All specimens were checked by one of the tw.ﬁ)@étlglcal methods

experienced investigators. he data were analysed using SPSS 9.0 for windows

1998 and the statistics calculated with the Mann-
Kin tests Whitney U-test and Spearman’s rho.pAvalue <0.05

: _ _ _was considered significant.
All skin testing were performed as earlier described
(20), and a dermatologist interpreted the patch-t hical considerations
reactions. Prick testing was done using commermallg ) i ) i
available cow’s milk, egg and soy bean (ALK Fatientswere included in the study after written consent
Allergologisk Laboratorium A/S, Harsholm, Denmark)?@d been obtained from their parents and the Ethics
and local wheat-, barley-, rye- and oats flours diluted faommittee of Tampere University Hospital approved
physiologic saline. Gliadin was prepared from commef€ study protocol
cially available crude gliadin (1 mg/ml in 20% ethanol,
Sigma Chemical Co., St Louis, Mo) (21). Histamine
dihydrochloride 10 mg/ml was used as the positive afdesults

physiologic saline as the negative control. Reactio venteen out of 27 children (63%) had had Gl
were read after 15 min. The reaction was consider §mptoms within the previous month before the re-

positive if the mean diameter of the wheal was at lea Yamination (Table 1) and 12/27 (44%) had current
3 mm and the negative control 0 mm, simultaneousl pic eczema (24). Eight out of 27 (30%) children

Patch testing was performed as described elsewh ) ; S
; : fered from rhino-conjunctivitis and 5/27 (19%) had
(20). The test material was prepared from milk powde agnoses of asthma. Atopy in the family was common,

lyophilized egg white, wheat, barley, rye, oats and s % of children having at least one atopic parent and

flours mixed with physiologic saline. Gliadin powde R ;

was made from wh2a¥glutegn of Sigma Chemicgl whic 6% atopic siblings. Twenty-one children (78%) had

was diluted to physiologic saline as well. Test materi ormal growth, 3 (11%) had diagnosed reasons for their
: rowth retardation (SLE, FAs), one child had mental

was set on small aluminium test cups (Finn Chamb '
. —— : hd growth retardation for unknown reason, and 3 had
Epitest Ltd., Hyryla Finland) and applied to healthygwild growth retardation of unknown origin.

skin of the back with the help of Scanpore adhesive. . .
: : : Serum IgG-class AGAs were normal in 18 patients
Microcrystalline cellulose served as a negative contrq d elevated in 9, while serum IgA-class AGAs were

The occlusion time was 24 h, and the reactions we mal in 16 patients and elevated in 11. One child had

evaluated 48 h later. The reaction was deemed negat ; : e

in the case of no visual or palpable changes in the sk d seroconversion from negative to positive in IgA-
ss AGAs between the two evaluations (patient 24,

irritation in the case of light redness on the contact ar : .
o I [ ble 1). Both AGAs were elevated in seven patients,
of the cup, and positive if there was clearly a visibl ereas serum EMAs and TGAs were normal in all

redness extending beyond the area of the aluminium cUp.- ‘o A .
. : tients. A statistically significant correlation was found
with less () or more {-+) eczema and the negativ etween IgG-class AGAs and the total amount of

contact had to remain negative. positive IELs $=0.017). Children with digestive

. symptoms had higher, though not statistically different
Laboratory analysis IgG-class AGA levels (mean 17.5 EU/ml) than those
Sera were drawn on the day of the allergy tests. Serumithout GI symptoms (mean 4.1 EU/mlp € 0.107
specific IgEs were measured towards cereals and glutSipearman’s rho) (Fig. 1A). When comparing 1gG-class
by using the immunoluminometry method (BayeAGAs and symptoms of eczema, no correlation was
Corporation, Tarrytown, NY 10591-5097 USA) adound (p=0.905). Children with rhino-conjunctivitis
described earlier (4, 5). Values0.4 kU/L were con- seemed to have lower IgG-class AGAs (mean 8.2 EU/
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Fig. 1. Comparison of IgG AGAs in children withn(= 17) or without (= 10) gastrointestinal symptoms (A). Children with at least one
positive allergy test result are shown (B). The group was divided according to the eczema status (witmeesenmeczema = 4) and IgG

gliadin antibodies were compared between the groups. The cut-off for seropositivity (15 EU/ml) is marked, as well as the cut-off for strong
seropositivity (30 EU/mI) used in some studies. Notice the different scales on the y axis.

ml) than the rest of the group (mean 14.3 EU/ml), bwllergic status. In contrast to children having an atopic
again this finding was not statistically significant. background and therefore able to produce IgE-anti-
Most of the children had no positive allergy tesbodies, these non-atopic persons continue to have
results in this study and only 9 out of 27 (33%) showeslymptoms localized to the gastrointestinal tract. Chil-
one or several positive results. Seven children haddeen expressing delayed (T-cell mediated) reactions are
positive result in one or several cereal tests (one priaksually patch-test positive (5), though they are not
others patch tests). Two children had a reaction to cowcsensidered very specific in allergic disorders.
milk protein, one of them also testing positive against It is quite common for atopic patients and subjects
soy. When a group with at least one positive allergy tesfith cereal or other food allergies to present with
was selected, children with current eczema had clearbigevated AGA values in their sera compared with those
though not statistically significantly, lower serum IgGin the population in general (16). Our results suggest
class AGAs than those without eczema (Fig. 1B).  that increased IgG-class AGA-levels are not connected
to positive skin-test reactions against cereals, but that
Gl symptoms per se might be associated with the
Discussion serological response. In the allergic process, food may
cause inflammation of the gut the permeability of which
In clinical practice there exists a group of childrefincreases allowing the gliadin-protein into the blood-
suffering from Gl symptoms and having increased IgGtream and further causing antibodies to appear in the
class AGA-levels without CD. It has been speculateskra (26). In the current material, this theory was not
that this antibody positivity might be connected tsupported, as the amount of inflammatory cells in the
damage of the intestinal mucosa caused by, femall-bowel mucosa was initially normal in most
example, infections and some medications (25). In ththildren, only one of them expressing an increased
study our aim was to find out whether allergy-testosinophil count and two clearly elevated lymphocyte
positivity was connected to the elevation of IgG-classounts (Table 1).
AGAs in sera. A retrospective data collection was In CD, the amount of6-TCR positive cells increases,
carried out among children who had been previoushut this rise is not specific for CD. Neither is AGA
undergone biopsies in order to exclude CD. positivity associated with coeliac-type genetics (9). In
The atopic progression usually evolves through Ghe study by Kokkonen et al. both children with CD and
symptoms and eczema, seen mostly in infants, towartti®se with cow’s milk allergy had elevated values:6f
a more mature reaction such as asthma and rhiramd y6-TCR positive cells when compared with the
conjunctivitis (1). Chronic digestive symptoms seernontrols (27). We observed a correlation between 1gG-
not to be typically connected to the IgE-mediatedlass AGA elevation and the total amountogf-TCR
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positive cells, assuming this to be a sign of immuno- enhances identification of food allergy in infants with atopic

response of the gut. Since the original study group was 9e . unol (I ,
limited in number. information on 71 children under 7. Majamaa H, Isolauri E. Intestinal inflammation in children with

18y of age who were also previously biopsied and

whose AGA values had been determined was collected.
Only children with histologically manifest CD were 8.
excluded. In this larger group the correlation between
small-bowel IELs and AGA-values could not be seen,

however. During the study one child seroconverted i,
IgA class AGAs, but none of the children had positive

EMAs or TGAs known to be specific to CD (12).

The results of our study can be interpreted in more thaf

one way. First, the-T-cell reaction that had previously 11
been observed in the biopsies of these children is not testinal inflammation. Ann NY Acad Sci 1992; 664: 202-9
associated with any IgE-mediated sensitization. Thlg. Sulkanen S, Halttunen T, Laurila K, Kolho KL, Korbonay-Szabo

seems to be demonstrated by the frequencies of positiv

skin-prick testing in this group of children compared to
previous population-based data (28). However, thg.
current study is not adequately powered definitively to Gastroenterol Nutr 1991; 12: 150-8

draw this conclusion, which therefore remains speé4. Savilahti E, Viander M, Perkkio M, Vainio E, Kalimo K, Reunala
ulative. Secondly, the interval between the biopsies and

the allergological assessments could have resulted,i

dermatitis. J Allergy Clin Immunol 1996; 97: 9-15

atopic eczema: faecal eosinophil cationic protein and tumour
necrosis factor-alpha as non-invasive indicators of food allergy.
Clin Exp Allergy 1996; 26: 181

Varjonen E, Savolainen J, Mattila L, Kalimo K. IgE-binding
components of wheat, rye, barley and oats recognized by
immunoblotting analysis with sera from adult atopic dermatitis
patients. Clin Exp Allergy 1994; 24: 481-9

Kaukinen K, Turjanmaa K, Maki M, Partanen J, Venalainen R,
Reunala T. Intolerance to cereals is not specific for coeliac
disease. Scand J Gastroenterol 2000; 35: 942—6

Ferguson A, Murray D. Quantitation of intraepithelial lympho-
cytes in human jejunum. Gut 1971; 12: 988-94

MacDonald TT. Epithelial proliferation in response to gastroin-

glR, Sarnesto A, et al. Tissue transglutaminase autoantibody

enzyme-linked immunosorbent assay in detecting celiac disease.
Gastroenterology 1998; 115: 1322-8
Troncone R, Ferguson A. anti-gliadin antibodies. J Pediatr

T. IgA antigliadin antibodies: a marker of mucosal damage in
childhood coeliac disease. Lancet 1983; 121(8320)320-2
Maki M, Holm K, Lipsanen V, Hallstrom O, Viander M, Collin

spontaneous normalization of food sensitization had it p, et al. Serological markers and HLA genes among healthy first-
ever been present. The children studied had only mild degree relatives of patients with celiac disease. Lancet 1991; 338:

symptoms, if any, and were all growing adequately.

As

no food elimination challenges were performed, beirfge'
considered too cumbersome for the population studied,
accurate information about true clinical food allergy was?. Revised criteria for diagnosis of celiac disease. Arch Dis Child
not obtained. It was interesting that no correlation could 1990; 65: 909-11

be demonstrated between the patch-test results and ¥
immunological reactions in the gut since patch testing
has been proposed to be a novel way to assess non-Ig&Holm KH. Correlation of HLA-DR alleles to jejunal mucosal
mediated sensitization (29).

demonstrate any excess allergic sensitization in childréh
with previous pathological local immunological re-

sponse in the small-bowel mucosa. The origin of this.
reaction remains unresolved and warrants further

prospective studies.
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