DOI: https://doi.org/10.2298/SARH230113064P

UDC: 616.341-008.1-097

ORIGINAL ARTICLE / OPUTUHAJIHN PA[]

Assessment of diagnostic value of HLA-DQ2/DQ8
typing and anti-tissue transglutaminase antibodies
as an alternative to duodenal biopsy in pediatric
celiac disease

Dragan Prokic', Slavisa Buri¢i¢>?, Ivana Kiti¢'#, Marija Koci¢', Srdan Pasi¢**, Biljana Vuleti¢®

1Dr.Vukan Cupi¢ Mother and Child Health Care Institute of Serbia, Department of Gastroenterology,
Belgrade, Serbia;

2Dr.Vukan Cupi¢ Mother and Child Health Care Institute of Serbia, Department of Clinical Pathology,
Belgrade, Serbia;

3University of Banja Luka, Faculty of Medicine, Banja Luka, Republic of Srpska, Bosnia and Herzegovina;
*University of Belgrade, Faculty of Medicine, Belgrade, Serbia;

5Dr. Vukan Cupi¢ Mother and Child Health Care Institute of Serbia, Department of Inmunology, Belgrade,
Serbia;

University of Kragujevac, Faculty of Medical Sciences, Department of Pediatrics, Kragujevac, Serbia

SUMMARY

Introduction/Objective The objective of the paper is to assess the applicability of serum anti-tissue
transglutaminase (tTG) antibodies IgA and IgG concentration and HLA-DQ2/DQ8 typing as a non-invasive
alternative to duodenal biopsy in diagnosing celiac disease (CD) in pediatric population.

Methods A prospective cohort study included a total of 179 pediatric patients aged 1-18 years. De-
termination of tTG IgA and tTG IgG antibodies and human leukocyte antigen (HLA) DQ2/DQ8 typing
was performed for all patients. Histology of duodenal biopsies was interpreted by the modified Marsh
scoring system.

Results The diagnosis of CD was confirmed in 101 (56%) patients of the studied population. In cases of
CD, HLA-DQ2/DQ8 was positive in 100 patients (99%). The tTG IgA antibodies in concentration higher than
100 U/ml were detected in 77 (76.2%) of the CD patients and in significantly smaller number for tTG IgG
[29 (28.7%)] (p < 0.001). Statistically highly significant association of duodenal lesions Marsh grade 3 with
concentration of tTG IgA 10-fold higher than the upper level of normal (ULN) was established (p < 0.001)
Conclusion Concentration of tTG IgA 10-fold higher than ULN is significantly positively correlated with
Marsh grade 3 histopathology findings. Specific antibodies determination in combination with HLA-DQ2/
DQ8 typing proves to be sufficient for a diagnosis of CD, supporting the fact that duodenal biopsy may
be avoided in a significant majority of patients - 75%.
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INTRODUCTION Therefore, the quantity of early-life gluten expo-

sure has been a major focus of prevention efforts.

Celiac disease (CD) is an autoimmune disorder
that primarily affects the small intestine, and is
caused by the ingestion of gluten in genetically
susceptible individuals. Prevalence in the gener-
al population ranges 0.5-2%, with an average of
about 1% [1, 2]. The development of the coeliac
enteropathy depends on a complex immune re-
sponse to gluten proteins. Clinical presentation
of CD is highly variable and includes classical
and non-classical gastrointestinal symptoms,
extraintestinal manifestations, and subclinical
cases. Familial occurrence was found to be pres-
ent in 5-15% of patients, more often female in
ratio 2-3:1, usually disclosing in children; how-
ever, up to 20% of cases may be diagnosed in
patients over 60 years of age [3, 4, 5].

The reasons for the rising number of CD
cases in recent decades are unknown, but may
be related to environmental factors that may
promote loss of tolerance to dietary gluten.

The criteria for the diagnosis of CD are
changing, but in adults, diagnosis still depends
on the presence of duodenal villous atrophy,
along with findings from serology analysis.
Although guidelines in the United States contin-
ue to mandate a biopsy at all ages, some children
receive a diagnosis of CD without a biopsy [6].

A strong association of CD with HLA-DQ2
and HLA-DQS8 genetic haplotypes has been well
documented. In general population, HLA-DQ2/
DQ8 phenotype is present in 30-40% of indi-
viduals, but only 3% develop CD [7]. Globally,
95-99% of CD patients carry HLA-DQ2 and/or
HLA-DQS8 haplotypes. Prevalence of HLA-DQ2
phenotype ranges 90-95% among CD patients
from European Caucasian population [8]. The
presence of at least 1 of these haplotypes is nec-
essary but insufficient for development of CD.
Two twin studies have found concordance rates
of only 49-83% among monozygotic twins,
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indicating the existence of environmental risk factors [6,
9]. Therefore, human leukocyte antigen (HLA) typing
could not be recommended as the sole marker for diagno-
sis of CD since positive predictive value reaches only 57%,
while sensitivity does not exceed 63% [10]. The European
Society of Pediatric Gastroenterology, Hepatology, and
Nutrition (ESPGHAN) proposed in 2012 and 2020 that
it might be possible to avoid intestinal biopsy in chil-
dren who meet the following criteria: have characteristic
symptoms of CD, levels of tTG IgA greater than 10-fold
the upper limit of normal, confirmed with a positive se-
rologic result for anti-endomysial antibodies (EMA) [10,
11]. According to guidelines from 2012/2020, HLA-DQ2/
DQ8 typing was also recommended as a useful tool for CD
diagnosis exclusion as well as for adding strength to the
diagnosis of CD [11].

Considering the invasive nature of endoscopy and its
potential complications, it has been postulated that an in-
crease of both tTG IgA and/or IgG antibodies is predic-
tive of the grade of small intestine villous atrophy, thus
making intestinal biopsy unnecessary in two-thirds of the
patients [10].

Presence of tTG IgA in different concentrations has
been described in several autoimmune disorders, such as
autoimmune hepatitis (AIH), inflammatory bowel disease
(IBD), autoimmune thyroiditis and systemic lupus ery-
thematous. However, elevation of tTG IgA in autoimmune
disorders is not always associated with CD. Therefore, in
this particular clinical setting determination of EMA was
reported as a better choice [12].

The aim of our study was to estimate the accuracy of
non-invasive diagnostic methods in pediatric patients with
CD proposed by the ESPGHAN criteria. Our approach
included a determining both IgA tTG and IgG tTG serum
concentrations and correlating these values to the Marsh
histology. The other goal of our study was to determine
the usefulness of HLA-DQ2/DQ8 typing in adding diag-
nostic accuracy to the aforementioned serologic analysis
for confirmatory diagnosis of CD [11].

METHODS

This prospective study was conducted at Dr. Vukan Cupié¢
Mother and Child Health Care Institute, Belgrade, Serbia
during an observational period between January 2017
and December 2020. A total of 179 patients, aged from
12 months to 18 years, were included. The study group
consisted of two major subgroups: a) children with at least
one clinical or laboratory finding suggestive of CD: chronic
diarrhea, bloating, chronic constipation, dyspepsia, failure
to thrive, chronic weight loss, anemia and elevated serum
transaminases, and b) asymptomatic children with positive
family history for CD or previously diagnosed conditions
associated with an increased risk for CD: immunoglobulin
A deficiency (IgAD), AIH, Crohn’s disease, diabetes mel-
litus type 1, Down syndrome.

Inclusion criteria of our study were the following: a)
status of tTG IgA and tTG IgG antibodies determined
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before initiation of treatment; b) determined HLA-DQ2/
DQ8 typing; c) duodenal biopsy done within four weeks
before the initiation of treatment.

Prior use of gluten-free diet (GFD) or the presence of
IgAD (serum concentration of IgA < 0.07 g/1) were con-
sidered to be the exclusion criteria. IgA antibodies in IgAD
are not a reliable parameter due to their abnormally low
concentrations, which would disrupt statistical analysis,
and were excluded from this study [13].

Serum concentrations of the tTG IgA and tTG IgG
antibodies were measured by using ELISA kit ORG 540
(Organon, USA) with recommended cut-off concentra-
tions of tTG IgA and IgG antibodies > 10 U/ml (maximum
operating range, 200 U/ml).

HLA typing for DQ2 and DQ8 haplotypes and was
performed by the standard Complement Dependent
Cytotoxicity assay [14].

Histological evaluation of intestinal forceps biopsies con-
sisted of at least four specimens: three from the D2 section
and one from a bulb of the duodenum. The results of his-
tologic evaluation were classified using the Marsh scoring
system modified by Oberhuber: Marsh 0 — normal mucosa;
Marsh 1 - infiltrative lesions with at least 25 lymphocytes
per 100 examined epithelial cells; Marsh 2 — hyperplastic
lesions; Marsh 3 a, b, ¢ stages were interpreted as partial,
subtotal, and total villous atrophy, respectively [15, 16].

All statistical data were analyzed using IBM SPSS
Statistics, Version 20.0 (IBM Corp., Armonk, NY). The
data are presented as frequencies and median values de-
pending on the type. The x* test and the Mann-Whitney U
test were used to assess the difference between the groups.
Spearman correlation analysis was used to test the asso-
ciation between two variables. Diagnostic accuracy was
presented with sensitivity, specificity, positive predictive
value, and negative predictive value. We used receiver op-
erating characteristic (ROC) analysis to find the optimal
cut-off values. All p-values below 0.05 were considered
statistically significant.

The study was conducted with the approval of the in-
stitutional ethics committee.

RESULTS

In the study cohort of 179 patients, the diagnosis of CD
was established in 101 (56.4%). Basic demographic char-
acteristics of the study subjects along with HLA-DQ2/
DQ8 typing profiles are presented in Table 1. In patients
younger than two years (n = 35), CD was confirmed in
60% (n = 21), while in older than two years (n = 144), the
same diagnosis was established in 63% (n = 91). Statistical
analyses showed that HLA-DQ2/D8 typing provided high
negative predictive value of 99% for the diagnosis of CD,
with specificity of 56%, positive predictive value of 75%,
with test accuracy estimated at 82%.

Diagnostic accuracy of tTG IgA and IgG at different
values of interest (10, 50, and 100 U/ml) was tested (Table
2), while optimal cut-off value was determined by ROC:
for tTG IgA at 13 U/ml, and for TTG at IgG 5 U/ml, as
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Table 1. Basic demographic data and status of HLA-DQ2/DQ8 typing
in the studied group

cD
Demographic data Yes(n=101)| No (n=78) P
Age (years) 7 (3-13) 7.5(3-11) 0.984
Sex, male (n, %) 29 (28.7%) | 41 (52.6%) 0.001
E‘gg'(‘f;)mﬂ Q2 and/or 100 (99%) | 33 (42.3%) | <0.001
Positive DQ2 (n, %) 97 (96%) 27(35%)
Positive DQ8 (n, %) 3 (3%) 6 (7%)
Negative HLA-DQ2 and DQ8 1 (1%) 45 (58%)

Table 2. Serological and histopathological features of the studied
group; all data were calculated without patients with IgA deficiency
(tTGIgAis 0)

CcD
Features p
Yes(n=101) | No(n=78)

tTG IgA (U/ml)
0-10 1 (1%) 70 (89.7%)
11-50 10 (9.9%) 5 (6.4%)

< 0.001
51-100 12 (11.9%) 1(1.3%)
> 100 77 (76.2%) 2 (2.6%)
tTG 1gG (U/ml)
0-10 27 (26.7%) 68 (87.2%)
11-50 32(31.7%) 8(10.3%)

<0.001
51-100 13 (12.9%) 2 (2.6%)
> 100 29 (28.7%) 0
Marsh histopathology 95 (94.1%) 10 (12.8%) <0.001
Marsh grade
0 3(3%) 62 (79.4%)
| 2 (2%) 6 (7.7%)
Il 1 (1%) 2 (2.6%)

< 0.001
llla 15 (14.9%) 6 (7.7%)
b 18 (17.8%) 2 (2.6%)
llic 62 (61.4%) 0

Table 3. Determination of the cut-off values of tTG IgA and tTG IgG
concentrations optimal for diagnosing celiac disease

Test p AUC Cut-off Sn Sp
0.984 o o

tTGIgA | <0.001 (0.968-1.000) 13 99.9% 91%
0.832 . 0

tTGlgG | <0.001 (0.771-0.892) 5 743% | 87.2%

Sn - sensitivity; Sp - specificity; AUC - area under the curve

presented in Figure 1 and Table 3. As shown in Table 4,
the highest sensitivity of tTG was found at IgA > 10 and
IgG > 50, respectively. On the other hand, the highest
specificity was detected both for tTG IgA and tTG IgG at
levels higher than 50 U/ml.
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Figure 1. Receiving operating curve and area under the curve deter-
mine the best cut-off value for both tTG IgA and tTG IgG
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Figure 2. Correlation of tTG IgA (left) and tTG IgG (right) levels, with
lesions of enteral mucosa graded by Marsh criteria (p > 0.001)

There is statistically significant correlation of tTG IgA
and tTG IgG concentrations with the extent of enteric
mucosa lesions graded by the Marsh criteria (p < 0.001).
The most significant association was observable for Marsh
grade 3a lesions and tTG IgA concentration and also for
Marsh grade 3b and tTG IgG concentration. Concentration
of tTG IgA above 100 U/ml (10-fold higher than the ULN)

Table 4. Diagnostic accuracy of anti tTG IgA and tTG IgG for celiac disease at different concentration values of interest (10, 50, and 100 U/ml)

Sn Sp PPV NPV

IgA > 10 99 (93.8-99.9) 89.7 (80.3-95.1) 92.6 (85.5-96.5) 98,6 (91.3-99.9)
IgG > 10 733 (63.4-81.3) 87.2(77.2-93.3) 88.1(78.7-93.8) 715 (61.2-80.1)
IgA > 50 89.1(80.9-94.2) 96.1 (88.4-99) 96.7 (90.2-99.2) 87.2(77.8-93.1)
I9G > 50 41.6(31.9-51.8) 97.4(90.2-99.5) 95.4 (83.3-99.2) 56.3 (47.5-64.7)
IgA > 100 77.2 (67.6-84.7) 97.4(90.2-99.5) 97.5 (90.4-99.5) 76.7 (67.0-84.4)
19G > 100 28.7 (20.4-38.7) 1(94.1-1) 1(85.4-1) 52 (43.7-60.2)

Sn - sensitivity; Sp - specificity; PPV - positive predictive value; NPV - negative predictive value
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was present in CD patients with enteric mucosa lesions
Marsh 3¢, with few exceptions (Figure 2 left). Although
statistically significant, tTG IgG variation in relation to
Marsh grade was lower (Figure 2 right).

DISCUSSION

Our study reiterated female predominance in the population
of CD patients, as demonstrated by previous studies [5].

The age at the onset of CD did not affect the accuracy of
the final diagnosis. It has been reported that tTG has limited
diagnostic value in children younger than two years of age in
establishing the CD diagnosis, suggesting that the concen-
tration of antibodies on deamidated gliadin peptide could
be of higher accuracy [11]. We should consider two possible
causes of lower sensitivity of tTG in younger age. Namely,
children under two years of age tend to have lower values
of total IgA, which impacts the levels of tTG IgA. On the
other hand, tTG antibodies could be less sensitive to gluten
stimulation in younger age. Additionally, lower amount of
gluten in an infant diet represents weak stimulus for tTG
rise, but nevertheless causes abnormal gut histopathology
[17]. Since we have excluded children with IgA deficiency
from the statistical analysis, our study found that the diag-
nostic value of tT'G should be considered reliable, without
any effect of the age (p = 0.984). Therefore, we may assume
that tTG in very young children is not inferior to AGA.

Our results in regard to HLA-DQ2/DQ8 typing in CD
patients showed almost complete correspondence to the
similar study from 2014 conducted on a Serbian popu-
lation [8]. Namely, both studies show that above 94% of
patients diagnosed with CD carry the HLA-DQ2 haplo-
type. In comparison with other studies in our geographic
regions, there is also high degree of data similarity: e.g.,
in Croatia, 93.7% children with diagnosed CD carry DQ2
[8]. In other parts of Europe, the prevalence of HLA-DQ2
among CD patients may vary from nearly 85% in Greece
and 87% in France to 92% in Scandinavia [8, 18]. In other
parts of the world, HLA-DQ types in affected population
are distinctly different, as shown in a Brazilian study: HLA-
DQ2 at 68.5%, HLA-DQ8 at 17.8%, and both DQ2 and
DQ8 at 6.8% [19]. The negative predictive value of HLA
typing of 99% is in full accordance to the results of previ-
ous studies [8]. In the group of patients without confirmed
CD, 42% were positive for HLA-DQ2/DQ8. This result is
slightly exceeding the prevalence of aforementioned hap-
lotypes of 30-40% in the general population, and it could
be attributed to familial aggregation [7].

As shown in our results, the concentration of tTG IgA
antibodies above 100 U/ml was highly suggestive of CD.
Total serum IgA, tTG IgA and IgG antibodies as well as
EMA antibodies all correlate to intestinal villous atrophy.
Sensitivity of tTG IgA in the diagnosis of CD has been
found to range 71-100%, while for EMA it is estimated at
86-100%; specificity is similar in both, ranging 90-100%.
American College of Gastroenterology recommended the
tTG IgA antibody as the most cost-effective and reliable
screening test to identify CD. Obtaining a total serum IgA
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level at the initial testing is also recommended to identify
those with selective IgAD in whom a tTG IgG-based test
should be used [17]. In our study, tTG IgA above 100 U/
ml (10 x ULN) showed high sensitivity (77.2) and speci-
ficity (97.5), with the optimal cut-off value at 13 U/ml. In
contrast, tTG IgG above 100 U/ml (10 x ULN) showed
significantly lower sensitivity of only 28.7, with absolute
specificity and cut-off value optimally estimated at 5 U/
ml. This observation could be explained by immunogen-
ity of different isotypes: tTG IgG shows slower kinetics
after gluten challenge especially if the stimulus contained
a low gluten concentration. Moreover, tTG IgA and IgG
share affinity for the same epitopes, and competition be-
tween these favors IgA antibodies. Circulating tTG IgG
falls very slowly, and could be positive for over two years,
which could be of importance in prolonged monitoring of
patients with CD and associated IgAD [17].

We determined EMA antibodies only in special situ-
ations, such as the following: a) a finding of low concen-
tration of the IgA tTG antibody with positive HLA-DQ2/
DQ8 typing; b) positive IgA tTG antibodies associated with
negative HLA-DQ2/DQ8 typing; c) patients with comorbid
autoimmune diseases. At the time of our study, the determi-
nation of EMA IgA and IgG antibodies was not available at
our hospital. Therefore, for 59 of our patient, the EMA were
analyzed in different laboratories (by operator dependent
methods). Due to this shortcoming, EMA antibodies status
was excluded from statistical analysis. The analysis of EMA
antibodies status in patients with clinical signs of CD is
required by ESPGHAN recommendations [11]. However,
our study demonstrates that the lack of EMA availability did
not significantly affect the yield of non-invasive approach
combining tTG serology and HLA typing.

False positive serology for tTG was reported in approxi-
mately 10% of the patients with food intolerance, post-
infectious enteritis syndrome, sprue and kwashiorkor, and
without evidence of CD [20, 21]. We found false positive
results for tTG IgA in 3% of our patients, and in 12.9% for
tTG IgG. In these cases, the importance of HLA typing is
reflected in selecting patients in need of further investiga-
tion, such as EMA antibody testing and duodenal biopsy.

By contrast, false negative serology for tTG antibodies
is only rarely described (~1%) in CD patients, especially in
those with sufficient total IgA activity [21]. In our study,
only one patient (1%) had false negative both tTG IgA
and tTG IgG, with normal total serum IgA, positive HLA-
DQ2/DQ8, and subsequent Marsh 3¢ histopathology; in
the same patient, six months of GFD resulted in the resolu-
tion of histopathology findings to Marsh grade 0.

In our cohort of patients with confirmed CD, tTG IgA
above 100 U/ml was found in 71% (n = 73) of the patients.
Nevertheless, the tTG IgA concentration above 100 U/ml
(10 x ULN) should be considered a good predictor of
Marsh lesion grade 3, and especially of 3¢ (Figure 2, left).

The presence of duodenal damage, even Marsh 3 le-
sions, is not strictly correlated to the CD diagnosis, espe-
cially in children younger than two years [10]. Differential
diagnosis in these cases is broad and includes other condi-
tions, such as milk protein allergy, immune enteropathy,
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Giardia infestation, post-infectious enteritis, malnutrition,
etc. It should also be noted that in 13% of our patients
Marsh 3a and 3b lesions were not associated with final
diagnosis of CD. However, all Marsh 3¢ patients had defini-
tive CD. Thus, only Marsh 3c lesions could be accepted as
the “gold standard” in the histopathologic diagnosis of CD.

Crohn’s disease and CD are two immune disorders with
diverse genetic background. There is a strict correlation
between HLA-DQ2/DQ8 and CD, but this correlation is
lacking in Crohn’s disease [19]. However, patients with
comorbidities of CD and Crohn’s disease are expected to
be HLA-DQ2/DQ8-positive. The prevalence of CD is not
increased in children with IBD when compared to the gen-
eral population [22]. False positive tTG antibodies’ values
can occur in children with IBD. Some patients with IBD,
especially with Crohn’s disease, show tTG IgA positivity
in the absence of CD. In these patients, positivity of tTG
antibodies may be a consequence of induced apoptosis and
undergoing tissue damage in the bowel [23].

In our study, two patients had comorbidities of CD and
Crohn disease. One of them was diagnosed by the finding
of increased tTG (IgA and IgG > 200 U/ml) antibodies,
positive EMA antibodies, HLA-DQ2/DQ8-positive typ-
ing, and Marsh 3c score on histopathology; GFD resulted
in a significant decrease of tTG. However, a single patient
from our study had Crohn’s disease and slightly positive
tTG IgA (51-100 U/ml), negative both tTG IgG and EmA,
as well as negative HLA-DQ2/DQ8 typing and Marsh 0
histopathology. In this non-CD patient, tTG IgA gradu-
ally fell to normal levels after three months of follow-up,
without GFD.

The correlation of AIH and chronic liver disease with
CD seems to be complex as well. Some data demonstrated
that CD prevalence does not differ significantly between
the general population and patients with chronic liver dis-
ease such as AIH (comorbidity with CD in about 4-6% of
cases) [24]. Furthermore, similarly to other autoimmune
conditions, ATH could be associated with nonspecific posi-
tivity of tTG antibodies. In such a scenario, it would be
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MpoueHa aujarHocTUuKe BpeaHocTu HLA-DQ2/DQ8 Tnusmnpara U aHTUTeNa Ha
TKMBHY TPaHCIlyTaMUHa3y Kao aNTepHaTUBE AyOAEeHaNHOj buoncuju Koa uenmjauxe

6onectu pgeue

[paraH lMpoknh', CnaBuwa Hypuunh?3, Meana Kutuh'4, Mapuja Kouuh', CphaH Mawnh?®, busbaHa Bynetuih®

"MHCTUTYT 33 3npaBCTBEHY 3awWTNTY MajKe 1 feTeTa Cpbuje, Jp BykaH Yynuh', Onembetbe ractpoeHTeponoruje, beorpag, Cpbuja;
2/HCTUTYT 3a 34paBCTBEHY 3alTUTY Majke U feteta Cpbuje,Jp BykaH Yynuh', Operberbe 3a KnuHuuKy natonorujy, beorpag, Cpbuja;
3YHuBep3auTeT y barboj Nyun, MepnunHckn dakynteT, barba Jlyka, Peny6nuka Cpricka, BocHa 1 XepLerosuHa;

*Yunsep3auTeT y Beorpagy, MeguunHcku pakyntet, beorpag, Cpbuja;

SVIHCTUTYT 3a 3[paBCTBEHY 3alWTUTY Majke U feteta Cpbuje,Jp BykaH Yynuh', Operbere 3a umyHonorujy, beorpag, Cpbuja;
YHuBep3auTeT y KparyjesLy, GakynTeT MeanLMHCKMX HayKa, Oferberbe 3a neaujatpujy, Kparyjesau, Cp6uja

CAMETAK

YBoa/Lwm Linb paga je Aa ce npoLeHn NPYMEHbUBOCT CEpYM-
CKMX @HTUTKUBHUX TPaHCrIyTaMmnHa3a (tTG) KoHLeHTpaLyje aH-
TnTena IgA v IgG n HLA-DQ2/DQ8 Tunusauuje, Kao HeMHBa3vBHe
anTepHaTtrBe 6rioncujy fyoaeHyma y AnjarHoCTULM LiennjayHe
6onectu (LiB) y negujatpumjckoj monynauuju.

MeTopge MpocneKkTnBHa KOXOPTHa CTyaunja obyxBaTtuna je
yKynHo 179 negujatpujckux 6onecHnka y3pacta 1-18 rogmHa.
Kop cBux 6onecHuka oppeheHa cy aHtutena tTG IgA u tTG IgG
1 U3BPLUEHa je TUMM3aLmnja XyMaHor JIeyKOLUTHOT aHTUreHa
(HLA) DQ2/DQ8, kao v broncuja ayoaeHyma. Xuctonatonoruja
6rioncuje gyoaeHyma je MHTeprnpeTpaHa MOANGUKOBaHNM
MapLuoBum cuctemom 60A0Batba.

PesynrtaTtm [lnjarHosa LI je notBpheHa kog 101 (56%) 6one-
CHUKa, pok je HLA-DQ2/DQ8 6o nosutneaH kog 100 6onecHrKa
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(99%). AHTnTena Ha tTG IgA y KoHueHTpaumju Behoj og 100 J/ml
OTKpUMBEHa cy Kop 77 (76,2%) 6onecHuka ca LI n y 3HauyajHO
MatkbeM 6pojy 3a tTG IgG 29 (28,7%) (p < 0,001). YTBpheHa je cTa-
TUCTUYKM B1COKO 3HauajHa NoBe3aHOCT aTpoduje fyoneHyma
(MapwwoBor cteneHa 3 g, b, ), ca KoHUeHTpaLujom tTG IgA 10
nyTa Behom o roprber HuBoa Hopmane (p < 0,001).
3akmyuak KoHueHTpaumja t7G IgA 10 nyta Beha of roprer
HVBOa HOpMarle je y 3HayajHOj MO3UTUBHO]j Kopenauuju ca Xu-
CTOMaToNOLWKMM Hanasuma MapLuosor cteneHa 3. OgpehriBare
OBUX CreumdUYHNX aHTTeNa y KombuHaumju ca HLA-DQ2/DQ8
TUNM3aLMjoM NoKa3ano ce AOBO/bHUM 3a AujarHo3y LB, wro
roBOPU Y NMPUNOT YnkeHMLM fa ce buorncuja ayoaeHyMa Moxe
136ehn y 3HauajHoj BehHmu 6onecHrKa — 75%.

KrbyuHe peun: Lenujakmja; aHTMTeNa Ha TKUBHY TPAHCITyTamMu-
Ha3sy; HLA-DQ2/DQ8 tunusauuja; HenHBa3nBHa ANjarHOCTHKA
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