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Abstract

Background and aim: Celiac disease is the most frequent autoimmune
disease in Type 1 diabetes mellitus. We aimed to determine the celiac disease
prevalence in patients with type 1 diabetes mellitus, additionally to evaluate the
clinical, serological and molecular characteristics of type 1 diabetes mellitus and
celiac disease which have a common genetic predisposition.

Material and methods: A total number of 76 type 1 diabetes mellitus
patients aged between 1-18 years, were evaluated retrospectively. Serologic
screening for celiac disease was performed via anti-tissue transglutaminase and
anti-endomysial antibodies. Presence of human leukocyte antigens (HLA) (DQ2
and DQ8) documented as well. Patients with positive tissue transglutaminase
and endomysial antibodies underwent endoscopic biopsy. Histopathological
analysis were performed according to the modified Marsh classification.
Patients' demographic characteristics, anthropometric measurements, physical
examination, laboratory findings, age at type 1 diabetes mellitus and celiac
disease onset, and celiac disease prevalence were evaluated. In addition all
findings were compared between type 1 diabetes mellitus patients and newly
diagnosed celiac disease patients.

Results: Serum tissue transglutaminase was positive in 14,5% (n=11) of
all patients and serum endomysial antibodies was positive in 13,2% (n=10). The
overall prevalence of celiac disease in type 1 diabetes mellitus was confirmed
as 10.5% (n=8) by histopathological examination in present study. Of the celiac
disease patients 37.5% were asymptomatic. In addition, 6 were anti-tissue
transglutaminase and 7 were endomysial antibodies positive. Moreover, 60.3%
(n=41) were HLADQ?2 and 58.8% (n=40) were HLA-DQ8 positive. Selective
IgA deficiency was described in 3 cases. In one of them HLA-DQ2/HLA-DQS8
was found positive and celiac disease diagnosis was confirmed by biopsy. HLA-
DQ8 ratio was found significantly higher in patients with celiac disease than the
type 1 diabetes mellitus patients. In addition, HLA-DQ2/DQ8 positivity was
observed in 62.5% (n=5) of celiac disease patients.

Conclusion: Our findings have demonstrated the increasing prevalence of
celiac disease in children with type 1 diabetes mellitus. Particularly the higher
risk of asymptomatic celiac disease in type 1 diabetes mellitus patients, revealed
the diagnostic value of serological screening. Furthermore, increased HLA-DQ2
and HLA-DQS8 positivity, which are more prominent in case of selective IgA
deficiency, clearly demonstrates the requirement of routine total IgA and HLA
analysis in serological screening.

Key words: type 1 diabetes mellitus, celiac disease, serological screening,
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1 TUNITI KAHT JUABETI BAP BAJTAJIAP MEH XKACOCIIIPIMJAEPAE HEJIUAKHUSA AYPYBIH AHBIKTAY

X.A. HuBan', J.I1. Yakup?*

'T'acTpO’PHTEPOIIOT UL, TeNATOIOT U JkoHe TaMakTaHy Gemnimi, Jloxrop Cann Konyk arsinnarsl bakbipkeit FeutbiMu kuHuKackl, blemram6yn, Typkus
?Banasnap sn10KprHOI0rHsCH Gomimi, Jlokrop Cagu Konyk arbiniarsl Bakbipkeii FeuibIMU KITHHHKACKI, blctam6yi, Typkust

TYXbIPbIMOAMA

Makcartbl: uenvakus aypybl - 1 TUNTI KaHT guabeTiHaeri eH, ken TapanfaH ayToummyHablk aypy. bisaiH 3eptTeyimisgin MmakcaTtbl 1 TMNTI KaHT
AvabeTi bap HaykacTapAa uenuakus aypyblHbIH TapanyblH aHbIKTay, COHbIMEH KaTtap >xanmbl reHeTukanblk 6eriMainiri 6ap 1 TunTi KaHT gnabeti meH
Lenuakns aypyblHbIH KNMMHMKanbIK, CEpONnoruasbIK XXeHe Mornekynanblk cunattamanapbiH 6aranay 6ongbl.
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MaTepuanpap meH agictep: 3eprreyre 1 xactaH 18 xacka geniHri 1 TunTi KaHT AvabeTiMeH ayblpaTbliH 76 Haykac eHrisingi. Llenvakus
aypyblHa Ceponorusnblk CKPUHUHI TpaHCryTaMyMHasFa Kapcbl aHTUAEHeNep MeH 3HAOMU3NsSIFa Kapcbl aHTMAeHenepai KorngaHa oTbIpbIn XKyprisin-
ni. AoamHbIH nenkoumnTTik aHTureHaepiHii (HLA) (DQ2 xeHe DQ8) 6onybl Aa 3epTxaHanblk 3epTTeynepMeH pactanagsl. QHgockonusanblk Guoncus
TpaHcrryTaMmuHasfa Kapcbl aHTUAeHenep MeH 3HAOMU3MsFa KapChl aHTUAEHeNep YLiH OH HaTUxenepi 6ap nauueHTTepae xacangpl. lMcTonatonoru-
AnblK Tangay MapLutslH MoandmrkaumanaHFaH xiktenyiHe conkec xyprisingi. Jemorpadusanelk cunartama, aHTponomeTpussblk kKepceTkilutep, ousm-
Kanblk TEKCEpy, 3epTxaHarnblk ManiMmeTTep, 1 TUNTI KaHT anabeTi xaHe uenvakusi aypybiHblH 6actany KesiHAeri xac, CoHAan-ak Lenvakusi aypybiHbIH
Tapanybl 6aranaHgbl. CoHbIMeH kaTtap, 6apnblk HaTuxenep 1 TMNTi kaHT AuabeTi Gap HaykacTap MeH aHagaH AMarHo3 KoMblNFaH Lenvakus aypybl
6ap emaenyLinep apacbliHAa canbICTbIPbIIAbI.

HaTtumxenep: TpaHcrnyTaMuHasfFa Kapcbl aHTUAEHeNepre apHanfaH KaH capbiCyblHbIH HaTuxeci 6apnblk nauveHTTepaiH 14,5% -biHoa (n =
11) OH, an kaH capbICybIHbIH dHAOMU3UsFa aHTUaeHenep ywiH TecTi 13,2% (n = 10) oH 6onabl. Ocbl 3epTTeyae 1 TUNTI KaHT AnabeTiHaeri uenvakus
aypyblIHbIH Xannbl Tapanybl rmctonatonorusnbik 3eptrey apkeibl 10,5% (n = 8) peTiHae pactangbl. Uenunakusa aypybl 6ap nauveHTTepaiH 37,5% -bl
cumnToMcbl3 6onabl. CoHbIMEH KaTap, 6 HaykacTa TpaHCrnyTamvHasfa kapcbl aHTuAeHenep, an 7 eMaenyllige aHaoMu3usFa Kapcbl aHTuaeHenep
6ap. CoHbiMeH kaTtap, 60,3% (n = 41) HLADQ2 xaHe 58,8% (n = 40) HLA-DQ8-oH 6onabl. 3 xargapa okwaynaHfaH IgA TuniHgeri xeTicneywwinik
cunattangpl. OnapgbiH 6ipeyinae HLA-DQ2 / HLA-DQS8 oH 6ongbl, an uenvakus aypybl AuarHo3sbl 6uoncusimeH pactangbl. HLA-DQ8 koadduum-
eHTi Lenunakusa aypybl 6ap Haykactapga 1 TMnTi KaHT AnabeTiMeH ayblpaTbliHAApFa kaparaHga efayip ofapbl 6onabl. CoHbiMeH kaTtap, HLA-DQ2 /
DQ8-no3uTumBTiniri Lenvakuns aypybl 6ap naumeHTTepaid 62,5% -biHaa (n = 5) Gaiikangpl.

KopbITbiHAbI: bi3aiH HaTwxenepimia 1 TUNTI kaHT AnabeTiMeH aybipaTbiH 6ananapga uenvakus aypybliHbIH KEH TapanfaHablFbliH kepceTTi. Atan
anTkaHga, 1 TmnTi KaHT gnabeti 6ap NauneHTTepAe CMMNTOMCHI3 LENMakns aypybiHbIH XOFapbl Kayni CeponorusnblK CKPUHUHITIH AuarHOCTUKanbIK
MaHpbI3abINbIFbIH kepceTTi. COHbIMEH KaTap, okwaynaHfFaH IgA TunTi xeTicneywwinik xarganbiHaa avkelH 6onatbliH HLA-DQ2 xeHe HLA-DQ8 nosu-
TUBTIAIFIHIH >XOFapblnaybl Ceponornanblk CKPUHUHITE IgA xxaHe HLA XUbIHTBIKTapbIH CTaHAapTThl Tanfay KaXKeTTiniriH avkblH KepceTea,.

Herisri cespep: 1 TunTi KaHT AnabeTi, uenvakusi aypybl, CEPONOrUsnbIK CKPUHUHE, adaMHbIH NEVKOUMUTTIK aHTUreHaepi

BBISIBJEHUE HEJUAKAN Y JETEN M ITIOJIPOCTKOB C CAXAPHBIM JJMABETOM 1 THIIA

X.A. HuBan', J.I1. Yakup*

'OTaeneHne racTpoIHTEPONIOTHH, TEIATONIOTHH U TUTaHus1, HayuHo-uccnenoBarenbekas KinHuKa bakbipkéii nmenn nokropa Caan Konyk, CramOy, Typuust
2OrzesneHne neanaTpudeckoil su1okpuHonoruu, Hayuno-uccnenoBarenbekas Kinnuka bakpipkéit umenn gokropa Caan Konyk, Cram0yn, Typrust

PE3IOME

Lenb: Liennakus siBnsietcs Havbornee YyacTbiM ayTOUMMYHHBIM 3aboneBaHueM npu caxapHoM auvabete 1 Tuna. Lienbto Halero nccnegoBaHuns
cTano onpeaeneHve pacnpocTpaHeHHOCTU LENUaknmn y NauueHToB C caxapHbliM AvabetoM 1 Tuna, a Takke oLeHKa KMMHUYECKUX, CepOSIorMyYeckux u
MOMEKYNSIPHbIX XapaKkTEPUCTUK caxapHoro AnabeTa 1 Tvna u Lenmakum, Kotopble MMetoT 0bLLYI0 reHeTUYECKYH NpeapacnonoXeHHOCTb.

MaTepuansi u metoabl: Bcero 76 6onbHbIX caxapHbiM AnabeTom 1 Tuna B Bo3pacte oT 1 Ao 18 neT 6binm BKMoYeHbl B uccnegosaHue. Ce-
PONOrMYECKUIA CKPUHWHT Ha LiEeNmnakumio NpoBeAEH C MOMOLLIbIO aHTUTEN NPOTUB TPaHCIMyTaMUHa3bl U aHTUTEN K 3HAoOMU3M0. Hanmuve yenoBeyeckux
nevikoumTapHbix aHTureHos (HLA) (DQ2 n DQ8) Takke noaTBepxaeHO pedynsratamMmu nabopaTtopHbIX UccnefoBaHuii. MNauneHTam ¢ NonoXuTenbHbI-
MW pe3ynbTaTaMu Ha aHTUTena NPOTMB TPaHCIyTaMMHa3bl M aHTUTENa K SHAOMU3UKO NpoBeAeHa SHAOCKONMYeckas buoncus. Mmctonatonornyeckuia
aHanu3 npoeeAeH No MoandMUMPOBaHHOW knaccudukaumm Mapiua. OueHeHbl Aemorpaduieckne xapakTepUcTUKL, aHTPONOMETPUYECKME NoKa3sa-
Tenu, pusmkanbHoe obcregoBaHve, NabopaTopHble AaHHbIe, BO3paCT Mpu NOSIBEHUM caxapHoro Anaberta 1 Tuna v uenuakum, a Takke pacnpoctpa-
HEeHHOCTb Uenuakun. Kpome Toro, Bce peaynbtaThbl Obinn conoctaBneHbl Mexay 60nbHbIMK caxapHbiM Anabetom 1 Tuna u nauueHTaMmu ¢ BnepBble
ONarHoCTMPOBaHHOM Lennakuen.

Pe3ynkTaTtbl: AHanu3 cbiBOPOTKM KPOBW Ha aHTUTENa NpPoTWB TpaHCrmyTamvHasbl Obin nonoxutensHeld y 14,5% (n=11) Bcex nauuneHToB, a
aHanu3 cbiBOPOTKM KPOBW Ha aHTUTENa K 3HAOMU3MIO 6bin nonoxutensHbiM y 13,2% (n=10). B HacToswel paboTe obLias pacnpocTpaHeHHOCTb
Lenvakum npu caxapHom auabete 1 Tuna Gbina nogTBepXaeHa ructonaTtonornyeckum uccnegosanuem kak 10,5% (n=8). 37,5% nauueHToB ¢ uenva-
kuel 6binm 6eccMmMnToMHbIMK. KpoMe TOoro, NonoXuTenbHbI peaynstaT 6biny 6 NauneHToB Ha aHTMTena NpoTUB TPaHCryTamMmnHasbl Uy 7 naumMeHToB
Ha aHTuTena k aHgomuauio. bonee Toro, 60,3% (n=41) 6binn HLADQ2 n 58,8% (n=40) HLA-DQ8-nonoxwutensHeiMu. B 3 cnyyasx onucaHa nsonu-
poBaHHasi HegocTaTouHocTb IgA-Tvna. B ogHom 13 Hux HLA-DQ2/HLA-DQS8 okasancs nonoxuTenbHbIM, a AUarHo3 Lenuakin 6bin noaTsepxaeH
6uoncuei. OTHowweHne HLA-DQS8 6b1no 3Ha4YMTENbHO BhILLE Y NALMEHTOB C LENakuer, Yem y NauneHToB ¢ caxapHbiM anabetom 1 Tuna. Kpome Toro,
HLA-DQ2/DQ8-no3nTrBHOCTb Habnoganack y 62,5% (n=5) naumMeHTOB C Lenvakuen.

3akntoyeHue: Hawum pesynbraTthl Nokasanu pacTyLlyl pacnpoCcTpaHEHHOCTb Lienakum y AeTer ¢ caxapHbiM Auabetom 1 Tuna. B yactHocTy,
6onee BbICOKUIA PUCK BO3HUKHOBEHMWS 6ECCUMNTOMHOW Liennaknm y 6onbHbIX caxapHbiM AvabeTtom 1 Tuna BbISIBUN AMArHOCTUYECKYHO LIEHHOCTL Cce-
pornornyeckoro ckpuHuHra. Kpome Toro, nosbieHHas noautusHocte HLA-DQ2 n HLA-DQS8, koTopas Gonee BbipaXeHa B Cryyae U3onnpoBaHHOW
HepgocTaTovHOCTH IgA-TUNa, SICHO OEMOHCTPUPYET HEOOXOAMMOCTb MPOBEAEHUsI CTaHAapTHOro aHanmaa obuero IgA n HLA npu ceponorunyeckom
CKPUHUHrE.

KnioueBble cnoBa: caxapHbiii AnabeT 1 Tvna, uenvakus, Ceporiorniyeckmnini CKPUHWHT, YENOBEYECKNI NEVKOLUTAPHBIA aHTUrEH

Introduction

Type | diabetes mellitus (TIDM) is an immune mediated
disease characterized by insulin deficiency or insufficiency as
a result of the destruction of insulin-producing beta cells in the
islets of langerhans. Childhood T1DM has increased rapidly in
recent years and accounting for the approximately 2-3% of the
general population [1]. TIDM was significantly associated with
autoimmune diseases such as thyroid disease, celiac disease (CD)
and Addison's disease [2]. CD is the most frequent autoimmune
disorder coexisting with TIDM [3].

CD is a chronic immune-mediated disease characterized
by inflammation and villous atrophy in the small intestine. CD-
patients suffer from lifelong intolerance to the gluten contained
in cereals particularly in wheat [4]. The CD prevalence in
children and adolescents with TIDM varies between 1.6 and
16.4% in worldwide [5,6].

Whether the initial diagnosis is TIDM or CD; both
diseases have been numerously documented to exhibit strong
comorbidity with each other [7]. Supportively, both diseases
were significantly associated with the 'major histocompatibility
complex class II antigen DQ2' encoded by common alleles
[4]. Along with the accompanying pathology in T1DM, the
lack of symptoms that indicate gluten-sensitive enteropathy in
approximately half of CD patients further complicates clinical
management [8,9].

Therefore, in order to prevent malabsorption in
asymptomatic CD-patients, all T1 DM patients should be screened
for early diagnosis of CD. Although CD-associated antibodies
such as tissue transglutaminase-IgA (TGA), antiendomysial-
IgA (EMA) manifest high sensitivity in serologic screening,
duodenal biopsy is the gold standard method especially in
patients with negative serology [1,10]. Thus, we aimed to
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determine the CD prevalence in T1DM-patients, additionally to
compare the clinical, serological and molecular characteristics
of patients with TIDM and CD.

Material and methods

This study was performed with the Institutional Review
Board protocol approval date 18/02/2019 and number 2019-
29 in Istanbul Training and Research Hospital, Department of
Gastroenterology, Hepatology and Nutrition, 01 January 2017 -
30 June 2018. A total number of 76 T1 DM-patients aged between
1-18 years, were evaluated retrospectively. During application,
height and weight percentiles of cases, as well as the body mass
index (BMI) for patients over two years of age were determined.

Serologic screening for CH was performed using anti
tissue transglutaminase antibodies (tTGAb) via enzyme-linked
immunosorbent assay (ELISA). All patients also screened for
anti-endomysial antibodies by the immunofluorescence method
using human umbilical cord and fluorescein isothiocyanate
conjugated anti human-IgA (INOVA, San Diego, Calif., USA).
In case of serum IgA deficiency, total serum IgA levels were
measured by nephelometry. Presence of HLA antigens (DQ2 and
DQ8) determined via polymerase chain reaction (PCR) technique
through genomic DNA isolated from the all patients’ peripheral
blood. Patients with positive tTGA and EmA underwent
endoscopic biopsy from distal duodenum. Histopathological
analysis were performed according to the modified Marsh
classification [11]. All CD-confirmed patients were referred for
a gluten-free diet and followed.

In addition, cell blood count analysis was performed on
patients’ venous blood samples. Haematological parameters
were analysed using a haematology analyser (Cell-Dyne
3700, Abbott, Abbott Park, IL, USA). Biochemical analysis
performed from serum samples by electro-chemiluminescence
immunoassay on Beckman Coulter Unicel DXI 800 analyzer.
Serum glycosylated hemoglobin (HbAlc) level <7% determined
as well metabolic control, between 7-9% as moderate metabolic
control and 9% as poor metabolic control.

Patients' demographic characteristics, age at TIDM and
CH onset, anthropometric measurements, physical examination,
imaging and laboratory findings, were evaluated. In addition
all findings were compared between T1DM-patients and newly
diagnosed CH-patients.

Statistical analysis

All the data were analysed with SPSS (Statistical Package
for the Social Sciences) software for Windows (v21.0; IBM,
Armonk, NY, USA). Individual and aggregate data were
summarized using descriptive statistics including mean, standard
deviations, medians (min-max), frequency distributions and
percentages. Normality of data distribution was verified by
Kolmogorov-Smirnov test. Comparison of the variables with
normal distribution was made with Student t-test. The variables
which were not normally distributed, the Mann Whitney and
Kruskal Wallis tests were conducted to compare between
groups. Evaluation of categorical variables was performed by
Chi-Square test. P-Values of <0.05 were considered statistically
significant.

Results

The 76 T1DM-patients included in this study were 45
(59,2%) female, 31 (40,8%) male, and the mean age of symptom
onset was 139,16446,99 months (Ranged=40-120) in our
sample group. Additionally, the mean age of total participants

was 95,67+£52,85 months (Ranged: 0-215) at the time of DM
diagnosis. Six of the cases (7.9%) were screened due to the
CD history in family members, and one of these patients was
diagnosed with CD. The overall prevalence of CD in T1DM was
confirmed as 10.5% (n=8) by histopathological examination in
present study. The mean age of CD-patients was 109,20+56,10
months (Ranged: 78-188) at the time of CD diagnosis (Table
1). The most common symptom reported in our patients was
abdominal pain with a ratio of 32,9% (n=25) followed by
constipation (25.0%), and diarrhea (11,8%) respectively. The
46.1% (n=35) of the all patients and 37.5% (n=3) of the CD
patients were asymptomatic (Table 2).

Table 1

Comparison of the data according to the age at
disease onset and gender.

n (%) Age (Months) P-value
(Mean*SD)
Male 31 (%40,8) | 142,90+50,40 0,485
Female 45 (%59,2) |136,58+44,88
Mean Age at Appli- 76 (%100) 139,16+46,99
cation
Mean Age at DM 76 (%100) 95,67+52,85
Diagnosis
Mean Age at CD Diag- |8 (%10,5) 109,20+56,10
nosis

SD=Standard Deviation.
* = p<0.05 statistically significant.

Table 2 Distribution of symptoms during application.

Symptoms n %

Abdominal pain 25 %32,9
Constipation 9 %25,0
Diarrhea 19 %11,8
Puffiness 9 %11,8
Asymptomatic 35 %46,1

According to the evaluation of anthropometric
measurements obtained from all cases; mean height was
146,20+20,47 cm, mean weight was 44,09+£18,39 kg, and
mean BMI was 19,08+4,75 (Ranged=12,0-38,0). In addition,
laboratory outcomes are represented in Table 3. There were
no statistically significant differences found between the CD
and T1DM groups according to the age, BMI and laboratory
findings (p>0,05) (Table 3). Additionally, vitamin D deficiency
was detected in 88,2% (n=67) of patients, folic acid deficiency
in 1.3% (n=1) and vitamin B12 deficiency in 9.2% (n=7).
Iron-deficiency anemia detected in 1 patient and selective IgA
deficiency was detected in 3 (3,9%) patients. Only 2.7% of
patients (n=2) had normal levels of glycosylated hemoglobin;
well-controlled HbAlc was 10,5%, moderate controlled HbAlc
was 40,8% and poorly controlled HbAlc was 48,7%.

In addition, anti-tTGA was positive in 14,5% (n=11), anti-
transglutaminaz IgG (anti-tTGG) in 17,1% (n=13), anti-EMA
in 13,2% (n=10) and antiendomisyum IgG (anti-EMG) in 7,9%
(n=6) of all patients. Of the CD patients, 6 were anti-tTGA and
7 were EMA positive.

The distribution of patients according to the tissue groups
analysis (n=68); 60.3% (n=41) were HLADQ2 and 58.8%
(n=40) were HLA-DQ8 positive. Moreover, rates of HLA-DQS,
anti-tTGA, anti-tTGG, anti-EMA and anti-EMG were found
significantly higher in patients with CD than the T1DM patients
(Table 4).
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Table 3 Comparison of clinical features and laboratory outcomes between CD and DM patients.

DM Group CD Group P-value
(Mean+SD) (Mean+SD)
Age 140,56+47,04 127,25+47,95 0,515
BMI 19,29+4,80 16,83+3,76 0,146
HbAlc (%) 9,10+2,06 9,61+2,33 0,542
Hemoglobin (g/dL) 13,45%1,17 12,88+1,04 0,115
MCV (fL) 80,74+7,07 82,32+6,57 0,747
Iron (ug/dL) 81,01+33,51 63,96+39,51 0,189
Vitamin B12 (pg/mL) 460,96+231,47 400,53+170,53 0,602
Folate (mg/L) 11,22+3,51 13,56+5,69 0,291
Vitamin D (ng/ml) 17,50+8,22 22,33+10,51 0,233
Total IgA (mg/dL) 150,45+66,94 165,31+82,75 0,564
Results of serological screening in DM and CD patients.
Clinical Variables DM Group CD Group P-value
TG IgA (mg/dL) - 8,08+33,86 171,46+127,28 0,000*
(Mean%SD)
TG IgG (mg/dL) - 6,86+14,35 46,20+37,63 0,001*
(Mean+SD)
EMA-IgA Negative 65 (%95,6) 1(%12,5) 0,000*
n (%) Positive 3 (%4,4) 7 (%87,5)
EMA-IgG Negative 67 (%98,5) 3 (%37,5) 0,000*
n (%) Positive 1(%1,5) 5 (%62,5)
HLADQ2 Negative 25 (%41,0) 2 (%28,6) 0,420
n (%) Positive 36 (%59,0) 5(%71,4)
HLADQ8 Negative 28 (%45,9) 0 (%0,0) 0,019*
n (%) Positive 33 (%54,1) 7 (%100,0)

*= p<0.05 statistically significant.

Clinical characteristics of celiac patients are presented
in Table 5. Selective IgA deficiency was described in 1 CD-
case. Anti-tTGA and EMA negativity was observed in a CD-
patient due to the selective IgA deficiency, then HLA-DQ2/
HLA-DQS8 was found positive in this patient. In addition,
HLA-DQ2/DQ8 positivity was observed in 62.5% (n=5) of CH
patients. HLA-DQS8 was found to be positive in all CD patients

Table 5 Clinical characteristics of CD patients.

except a single patient with missing data. While a high rate of
vitamin D deficiency was detected in the CD-cases (75%), B12
deficiency was detected in only one CD-case. All patients with
positive laboratory findings for CD underwent duodenal biopsy
by gastroscopy and after histopathological evaluation; 2 were
identified as Marsh Type 2, 2 were Marsh Type 3b and 2 were
Marsh Type 3c.

Discussion

The risk of CD is significantly associated with female
gender, young age and DM diagnosis especially at early ages [3].
In addition, patients mostly diagnosed with TIDM (75-80%)
before the onset of CD. Classic CD disease often diagnose aged
between 2 to 3 years, while the mean age of TIDM comorbid CD
is about 8 years at diagnosis [12]. Rami et al. reported a mean

No | Gender Age TG TG Total EMA EMA HLADQ2 | HLADQ8 | Vit.D VitB12 | Folate MARSH
IgA IgG IgA IgA IgG
1 Female 104 + + N + + + 23,0 426 19,3 Type 1
2 Male 118 + + N + 13,4 493 9,3 Type 3C
3 Male 86 + N + + + 38,8 549 6,3 Type 2
4 Female 48 + + N + + + 10,7 649 14,4 Type 3C
5 Female 188 + + N + - + 21,0 243 19,4 Type 3B
6 Male 149 - + L - + + 36,2 443 7,9 Type 1
7 Male 183 + + N + + + 22,9 244 11,2 Type 3B
8 Female 142 - + N + - + 12,7 157 20,7 Type 2
*N: Normal, L: Low

age of TIDM diagnosis as 6.5 + 4.1 years and CD diagnosis
as 10.0 = 5.4 years in 98 children [13]. Similarly, Deja et al.
reported a mean age of 7.39 years for TIDM and 8.43 years for
CD diagnosis in 27 children. Researchers also documented no
statistically significant differences according to the gender[14].
In accordance with these data, the mean age at diagnosis of DM
was 95,67+52,85 months and CD was 109,20+56,10 months
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in our study. Additionally, there was no significant differences
found according to the gender.

In recent years it has been reported that the prevalence
of CD in patients with TIDM has increased in worldwide and
ranged from 4.4% to 11.1% in studies both with children and
adults[12]. The CD prevalence in TIDM ranging from 4.4 to
6.4% in European countries and 10.5-11.1% in South America
and India [15]. Ergiir et al. documented a CD prevalence of
7,8% in 38 children with TIDM[16]. Supportively, the overall
prevalence of CD in T1DM was found as 10.5% in present study.

The clinical presentation of the CD in TIDM is
generally silent. Joshi et al. found positive TGA in 11 of 71
screened children, and 5 were (7,04%) diagnosed with CD
histopathologically. The researchers reported that the majority of
CD-positive patients (64%) were asymptomatic and frequently
reported symptoms were puffiness, abdominal pain, and diarrhea.
Moreover, researchers reported 45.5% vitamin D deficiency
and 54.5% iron deficiency anemia in CD patients [17]. Tsouka
et al. revealed 41-undiagnosed CD patients as a result of 771
serologically screened children with T1IDM between 2005 and
2011 years. In same study 21 of 41 patients were asymptomatic
and 10 of them had vitamin D deficiency [18]. Similarly in our
study the 46.1% of the all patients and 37.5% of the CD patients
were asymptomatic. The most common symptom reported in our
patients was abdominal pain with a ratio of 32,9% followed by
constipation (25.0%), and diarrhea (11,8%) respectively. There
were no statistically significant differences found between the
CD and T1DM groups according to the age, BMI and laboratory
findings. Vitamin D deficiency was detected in 88,2% of
all patients, folic acid deficiency in 1.3% and vitamin B12
deficiency in 9.2%. Iron-deficiency anemia detected in only 1
patient and a high rate of vitamin D deficiency was detected in
the CD-cases (75%).

Although histopathological evaluation for CD diagnosis
in TIDM patients is the gold standard, serological screening
via TGA and EMA is highly valuable particularly in detecting
asymptomatic patients. As a result of serologic screening in 268
patients with TIDM, Ozdemir et al. reported 8 EMA positive,
13 TGA positive patients and normal IgA levels in all patients.
Researchers confirmed CD diagnosis in 5 (1.9%) patients.
They revealed positive EMA and TGA in all of these 5 patients,
additionally reported 100%, 100% sensitivity, and 95%, 86%
specificity for these two tests respectively [19]. Yildirmaz et al.
reported 16 (7.3%) TGA positive cases in 218 T1DM patients
and CD diagnosis confirmed in 11 (5%) of these TGA positive
cases. As a result of histopathological evaluation; 3 were
identified as Marsh Type 2, 1 were Marsh Type 3a, 4 were Marsh
Type 3b and 3 were Marsh Type 3¢ in same study [20]. Bolad et

References

al. documented 10,1% TG and 7,2% EMA positivity in a study
comparing 69 T1DM patients with healthy controls. Researchers
also noted significantly higher TGA-G titres than healthy
controls [21]. Singh et al. detected positive CD serology in 43
(34.1%) of 126 T1DM patients. The CD diagnosis confirmed
in 17 patients (13.5%) by histopathological examination [22].
Supportively in present study, anti-tTGA was positive in 14,5%,
and anti-EMA was positive in 13,2% of all patients. Of the CD
patients, 6 were anti-tTGA and 7 were EMA positive. According
to the histopathological evaluation of CD patients; 2 were
identified as Marsh Type 2, 2 were Marsh Type 3b and 2 were
Marsh Type 3c.

HLA plays a prominent role in the genetic predisposition
to celiac disease, supportively there is a strong association
between HLA-DQ2/DQS8 and CD. This relationship is so strong
that CD is rarely found in individuals with HLA-DQ2 and HLA-
DQ8 negative. HLA-DQ?2 is responsible for the prevalence of
CD in TIDM[23]. Ghawil et al. detected 75% HLADQ?2, 21%
HLA-DQ2 / HLA-DQ8 and 4% HLA-DQS8 in 24 CD patients
with TIDM (n=218) [24]. Dezsofi et al. defined DQ2 / DQS
heterozygosity as a risk factor for both CD and TIDM in a
study consisted of 80 children with TIDM, 100 children with
CD, and 47 children with CD+T1DM. Researchers stated
that homozygous HLA-DQS genotype in TIDM patients and
HLA-DQ2 / DQS heterozygosity in CD+T1DM patients were
significantly higher than CD- patients and healthy controls
[25]. In addition, HLA-DQ8 was the most frequently detected
genotype in a study conducted by Ergiir et al. among CD patients
[16]. In accordance with these data, HLADQ?2 was positive in
60.3% and HLA-DQS8 was positive in 58.8% of all patients in
our study. HLA-DQS ratio was significantly higher in patients
diagnosed with CD than the TIDM patients. Moreover, HLA-
DQ2/DQS8 positivity was observed in 62.5% (n=5) of CD
patients. Additionally, HLA-DQS was found to be positive
in all CD patients except a single patient with missing data.
Furthermore, HLA-DQ2/HLA-DQ8 was found positive in a
patient with selective IgA deficiency.

In conclusion, our findings have demonstrated the
increasing prevalence of CD in children with TIDM. Particularly
the higher risk of asymptomatic CD in T1DM patients, revealed
the diagnostic value of serological screening. Furthermore,
increased HLA-DQ2 and HLA-DQS8 positivity, which are
more prominent in case of selective IgA deficiency, clearly
demonstrates the requirement of routine total IgA and HLA
analysis in serological screening.
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