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Diabetic enteropathy in children
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The type 1 diabetes mellitus (T1DM) represents one of the most common diseases in childhood. Diabetes is linked to
gastrointestinal complications (Gl) such as intestinal enteropathy.

The aim of this study was to characterize the duodenal histology in pediatric patients with T1DM in comparison to those without.
Patients and methods. We enrolled 108 pediatric patients with T1DM (47 boys, 61 girls, mean age 13.1 + 1.9 years) who were
referred to the Gl unit with duodenal biopsies collection (Children’s Republican Hospital, Ufa, Russia). Out of all children with
T1DM, 74 (68.5%) showed histological signs of duodenal inflammation. In the comparison non-T1DM group, 21 patients
(67.7%) showed inflammatory changes in duodenal mucosa. Histological evidence of chronic duodenitis was revealed
significantly higher (p < 0.001) in group 2 of T1DM children (47/51) than in group 1 of T1DM (27/57). Celiac disease (CD) related
duodenal lesions were found in 10 of T1DM patients (9.2%) and all confirmed by the serology. None of the comparison group
children demonstrated CD signs on histology.

Conclusion. The results of the present study demonstrated that chronic duodenitis is frequently present in patients with T1DM,
but chronic duodenal inflammation is not always a consequence of CD or infection presence.
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OnabeTnyeckas aHTeponaTua y peTeun
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CaxapHbivi gnabet 1 tvna (CO1) npeacraenseT coboi 0gHO U3 CaMblX pacnpoCTpaHEeHHbIX 3a601eBaHni B AETCKOM BO3pacTe.
[nabeT cBA3aH C Xenyao4HO-KULLEYHBIMWU OCNoXHeHnaMN (PKKT), TakuMmm Kak KuLieyHas aHTeponaTus.

Llenbto 3T0ro nccnepgosaHus 66110 oxapakTepn3oBaTb MMCTONOMMIO ABEHaALATUMNEPCTHOM KULLIKK Y NeanaTpuHecknx naumeH-
ToB ¢ C[1 no cpaBHEHWIO C NaumeHTamm 6e3 Hero.

MauuneHTbl n metopbl. B nccneposaHne BknodeHo 108 peten ¢ CO1 (47 manb4ukoB, 61 pgeBo4ka, CpefHWIA BO3pacT
13,1 = 1,9 ropa). 13 Bcex geteri ¢ CO1 y 74 (68,5%) 6biny BbISBIIEHbI TMCTONOrMYECKME NPU3HAKM BOCMaNieHWs ABeHaauaTu-
nepcTHow Kuwku. B rpynne cpaBHeHusa 6e3 CO1 y 21 naumeHTa (67,7%) 6binn BbISBNEHbI BOCMANUTENbHbIE U3MEHEHUS CNu-
31CTON 060MI04KN ABEeHaAUaTUNEPCTHOM KULLKW. [MCTOnornyeckne npusHakm XpPOHWUHECKOro AyofeHWUTa Obinv BbiSBNEHbI
pocToBepHo Bbiwe (p < 0,001) y getent 2-i1 rpynnel ¢ CO1 (47/51), yem B 1-i rpynne CA1 (27/57). MNMopaxeHus aseHaguatu-
NMepCTHOW KWULLIKW, CBAA3AHHbIE C IMoTEHOBOW 60oneaHbto (LB), 6binn o6HapyxeHsl y 10 naumeHToB ¢ CO1 (9,2%), 1 BCE OHU
6b11M NOATBEPXAEHBI CEPONOrM4ECKUMIN UCCNefoBaHnAMN. Hn y ofHOro 13 Aete rpynnbl CPaBHEHUSI HA MCTONOrMYECKOM
nccnepoBaHunn He 6bIno obHapy>xxeHo npuaHakos CD.

3aknioyeHune. PesynbraTtbl HACTOSALLErO UCCNEAOBaHNA NOKa3anu, YTO XPOHUHECKNA AYOAEHUT YacTo NPUCYTCTBYET Y nauu-
eHToB ¢ C[11, HO XpOoHUYECKOe BOCManeHne ABEHaALATUNEPCTHOM KULLIKW He BCeraa aBnsetcsa cneactanem Hanmumna bBK unm
WHdEKLUN.

KrroqeBbie crioBa: BocrnaneHne, ey, caxapHbivi anabeT, sHTeponatusi
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OnabeTnyeckas aHTeponaTtusa y geten

Diabetic enteropathy in children

he type 1 diabetes mellitus (T1DM) represents one of the

most common diseases in childhood. Nowadays T1DM is
considered as an autoimmune endocrine disorder which is fol-
lowed by complications in different organ systems, including
digestive tract. Diabetes is linked to gastrointestinal complica-
tions (Gl) such as intestinal enteropathy. F.D’Addio et al. [1] in
the article concerning type 1 diabetes mellitus — associated
enteropathy showed that inflammatory changes in the small
intestine in diabetics are not clearly understood. They stated
that the mucosal damage in T1DM patients has been attributed
to the alteration in intestinal stem cells homeostasis. The
authors revealed severe alterations in the intestinal mucosa in
the patients with long standing T1IDM (low number of crypts,
distortion, zonal sclerosis of the lamina propria). Fundamental
reports have shown increased densities of IL-1/ IL-4 positive
cells and mononuclear cells bearing a4/p7 integrin in lamina
propria in the small intestinal mucosa in type 1 diabetic children
(independently of celiac disease (CD) presence) [2, 3]. In the
experimental studies, a small intestinal histology in diabetes
prone rats revealed an increased number of intraepithelial lym-
phocytes [4].

The aim of this study was to characterize the duodenal his-
tology in pediatric patients with TIDM in_comparison to those
without. We enrolled 108 pediatric patients with T1IDM (47 boys,
61 girls, mean age 13.1 + 1.9 years) who were referred to the Gl
unit with duodenal biopsies collection (Children’s Republican
Hospital, Ufa, Russia). T1DM patients were divided in two groups
depending on diabetes duration: group 1 (diabetes duration
<5 years, mean 2.33 + 0.21 years) and group 2 (diabetes dura-
tion >5 years, mean 8.53 + 0.28 years). The comparison group
biopsies were obtained from non-T1DM 21 patients diagnosed
with functional dyspepsia (12 boys and 19 girls, mean age
12.7 + 1.4 years). Histological grading of duodenal inflammation
was done according to the criteria by R. Whitehead, et al. (1975).
CD diagnosis was made according to the North American Society
for Pediatric Gastroenterology, Hepatology and Nutrition criteria
(2005).

Out of all children with TIDM, 74 (68.5%) showed histological
signs of duodenal inflammation. In the comparison non-T1DM
group, 21 patients (67.7%) showed inflammatory changes in duo-
denal mucosa. Histological evidence of chronic duodenitis was
revealed significantly higher (p < 0.001) in group 2 of T1DM chil-
dren (47/51) than in group 1 of T1IDM (27/57). CD-related duode-
nal lesions were found in 10 of T1IDM patients (9.2%) and all
confirmed by the serology. None of the comparison group chil-

dren demonstrated CD signs on histology. Histological evaluation
of duodenal mucosa revealed 5 cases (4.6%) of Giardia lamblia
presence in diabetic children and 1 case (3.2%) in the compari-
son group. The presence of duodenal bulb gastric metaplasia
was detected in 3.9% (2 patients) in group 2 of TIDM children,
but no one in the comparison group. Mild villous non-celiac atro-
phy was found in 1 patient (1.7%) of group 1, as well in 6 (11.8%)
patients of group 2 and in 1 patient (3.2%) of the comparison
group alone. The difference in the villous atrophy incidence in
duodenal mucosa between the two groups of children with T1DM
was statistically significant (p = 0.04). Active duodenitis (neu-
trophilinfiltration) was more common in comparison group (12 pa-
tients, 38.7%) than group 1 (p = 0.04) and group 2 (p = 0.01)
T1DM patients, (11(19.3%) vs 7(13.7%) patients, respectively).
Histopathological grading of the duodenal biopsy samples is
shown in Table 1. It should be noted that a percentage of severe
duodenal inflammation was significantly higher in group 2 T1DM
patients (p < 0.001) and in group 1 T1DM (p < 0.001) when com-
pared to the comparison group.

In conclusion, the results of the present study demonstrated
that chronic duodenitis is frequently present in patients with
T1DM, but chronic duodenal inflammation is not always a conse-
quence of CD or infection presence. Those observations are
consistent with conclusions drawn by of Vaarala et al. [3]. The
cause of inflammatory changes in duodenal mucosa among dia-
betic children without CD and/or infection still remains unclear.
Possibly, subclinical enteropathy may also be associated with
autoimmune mechanisms present in T1DM. Obviously children
may constitute a “pure” model of unifactorial gastroduodenal pa-
thology because of a lack of risk factors that are common in
adults (e.g. tobacco smoking, alcohol consumption, regular
NSAID intake etc.)[5]. Possibly, an inflammatory small intestinal
pattern is essential for the development of TIDM [2, 3]. Although
this study does not explain the pathophysiological mechanisms of
diabetic enteropathy in pediatric patients, the observations have
important implications for future studies.
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BnaropapHocTu

ABTOpBI Bbipaxaror 6narogapHocts [laono ®uopuHe (MD,
PhD, lapeapg, CLLIA) 3a KpUT4eCcKoe nNpo4TEHNE PYKOIMUCH, I10-
JIe3HblE COBETHI M SKCMEPTHOE BHUMAaHNE K faHHOU paborTe.

Table 1. The duodenal histology in pediatric patients with TIDM and without (comparison group)
Tabnuya 1. FTnctonorns ABeHaaUaTMNepCTHOU KULWKK y aeteri ¢ C1 n 6e3 Hero (rpynna cpaBHeHWsl)

Histological findings / [icTonornyeckvie gaHHsie T1DM

Chronic duodenitis / XpoHuyeckuii fyoneHnt Group 1/ Ipynna 1 (n = 27)

Mild (grade 1) / Jlerxas (1 cTeneHs) 27/7 (25.9%)

Moderate (grade 2) / YmeperHas (2 cTeneHb) 27/11 (40.8%)

Severe (grade 3) / Taxenas (3 cTeneHsb) 27/9 (33.3%)

Group 2 / [pynna 2 (n =47)

Comparison group /
[pynna cpaBHeHus
(n=21)

Fisher's exact test, p /
TOYHBI KpUTEPUIA
Guwwepa, p
p.o=0.04
Pi—c= 0.02
P2 < 0.01
Pio = 0.52
P = 0.67
P2 < 0.61

P2 < 0.1
P = 0.003
P2 < 0.01

47/3 (6.4%) 21/12 (57.1%)

47/20 (42.5%) 2119 (42.9%)

47/24 (51.1%) 0
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WNHdopmauums o coaBTopax:

AnekcaHgp Anb6epToBmy HxeBny, SOKTOP MEOULMHCKMX HayK, npodeccop
kadeapbl roCnUTanbHOM NeanaTpum ¢ Kypcom MONMMKIMHNYECKON neauaTpum
Balukmpckoro rocygapCTBeHHOro MeamLUMHCKOro YHMBEpPCUTETa,
Pecny6nvkaHckas fetckas KnuHudeckas 60nbHMLA, MMaBHbIA BHELUTATHbIN
[eTCKU racTpoaHTeponor balukvpun

AnsHrvH Bnagumunp Mpuropbesnd, OKTOP MEAULIMHCKUX HayK, AOLEHT
kadpeppbl Aetckon xupyprum ¢ kypcom VAMO Balukmpekoro rocyaapcTBEHHOro
MeAMLMHCKOro yHuBepcuTeTa

Manuesckuin Oner ApTypoBWY, [OKTOP MEAMLIMHCKMX HayK, npodeccop
Kadbefpbl rocnuTansHon neauaTpumn Ballkupckoro rocyapCTBeHHOro
MeAVLIMHCKOro yH1BepcuTeTa

flkynosa lNynbHapa MunHHexa3vnoBHa, kKaHanaaT MEAULIMHCKUX HayK,
3aBefytoLLas racTposIHTEPONOrMi4eckum oTaeneHnem Pecny6nvkaHckon
[ETCKOM KNMHUYECKOM 6OMbHULLbI

Manunesckuin Buktop ApTypoBud, JOKTOP MEAULIMHCKMUX HayK, npodeccop,
3aBeqyowmi Kadeapon rocnuTansHoW negmMaTpumn batuknpckoro
rocyfapCcTBEHHOr0 MEAWLIMHCKOrO YHUBEpCUTeTa, rMaBHbI AeTCKWIA Kapanonor,
pesmaronor MuHucTepcTea 3gpasooxpaHeHus Pecnybnukn bawukoptoctaH

ApcnaHos ApTyp Anb6epToBnY CTyAeHT Ballknpckoro rocygapcTBeHHOro
MeAMLMHCKOro yHuBepcuTeTa
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HOBOCTH MEAHLHHDI
OXxupeHue y noapoCcTKOB, POXXAEHHbIX MyTeM KecapeBa ceYeHus

B xope peTpocneKkTMBHOMO OJHOMOMEHTHOIrO MCCrnenoBaHus, Lemnbio KOTOPOro 661510 N3y4nMTb OCOBEHHOCTEN OXMPEHUs Y NOOPOCTKOB,
POXAEHHBIX NPV NoMOLLM Kecapea ceveHuns (KC), npoaHanmampoBaHbl UCTOpUKM 6051e3HM 356 NOLPOCTKOB C OXMpPEHUEM. B 3aBmucmumocTm
OT TMNa pogopaspeLleHmns 06LLas BbibopKa pasgenunachk Ha rpynny nogpocTkoB, POXAEHHbIX ¢ nomoLpbto KC (1= 71), u rpynny poXxaeHHbIX
BarvHasbHO (N = 285). [1na oueHKM 0XUpeHnsa ncnonb3osanmcb SDS nHaekca maccbl Tena, MHOEKC OTHOLLEHWNS OKPYXXHOCTU Tanum K pocTy.
eHeanorMyecknin aHamHe3 oLeHMBancs No 06enM NMHUAM PoACTBa, YYUTbIBAA CBEAEHUSA O HANMUYUN OXXUPEHUSA Y TPEX MOKOSIEHUI CEMbU.
JlabopaTopHble NoKkasaTenn cocTossHMA MeTaboM3mMa CpaBHUBANINCL C YHETOM BO3pacTa M nona nogpocTka.

Y NOQPOCTKOB C OXMPEHMEM, POXOEHHBIX ONepaTMBHbLIM NyTeEM, OTMEYEHO npeobnagaHne BUCLEPasIbHOrO XxapakTepa XUPOOTIOXKEHMWs
(96,4% npoTtuB 87,3% Yy poXAeHHbIX BarnHaneHo, p = 0,03). B rpynne poxaeHHbIx nyTem KC npeo6naganu mane4ymku (50,7%), a B rpynne
€CTECTBEHHbIX POAoOB — AeBOoYKM (65,6%, p = 0,01). MaTepu NogpocTKOB, poXxaeHHbIX npu nomolwm KC, vaie nmenu oxumpenue (55,4%
npoTtune 37,3% B rpynne BarnHanbHbIX pogos, p = 0,008). NogpoCTKOB, POXAEHHbLIX ONepaTUBHLIM NyTEM, MO3XKe NpuKnaabiBanv K rpyau
B CPaBHEHWW C POXAEHHbIMW ecTecTBeHHbIM nyTeM (14,7% npotus 55,6%, p < 0,0001) n pexe BCckapMnMeanu MaTepPUHCKMM MOJSTIOKOM
nonblwe 1 ropa (26,5% npotue 37,4%, p = 0,04).

MoapocTkM C OXMpPeHMeM, poxAaeHHble ¢ nomoLbio KC, MMeloT OXMpeHWe No BUCLEPanbHOMY TUMY, OTAMOLLEHHbIA reHeanornyeckui
aHaMHes3, a TakXxe no3fgHee Havasno 1 paHHee npekpalleHne rpyaHoro BCKapMimBaHums.

HosukoBa E.A., PbiukoBa J1.B., lNorognHa A.B., 3yp6aHosa J1.B., lurapesa J1.H.
OXupeHne y noapoCcTKOB, POXAEHHBIX yTeM Kecapesa CeHeHUs.
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