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Pe3tome. Maxkcao: ynka mybeprynésu oOunan Kacaiiauean 6emoprapoa 2-myp Kanoau ouabem (K/2)
Magdicyonueuea Kapab 6aneamMHune MUKpOCKONUK, MOLEKVISP-2eHemUK 6d OAKmMepuolo2ux Kypcamkuulapuiu xamoa
baneam Koneepcusicu myooamaapunu Kuécuti baxorau. Mamepuan ea ycyanap: ¢paon ynka mybepkyaésu oOunam
Kacannanean 250 nagap bemop mexuwiupunou: mybepkynés monoungexyuacu (Th, n=100) ea K/[2 ounan bupea xeuear
mybeprynés (Th+KJ/[2, n=150). banzam mukpockonusicu, Xpert MTB/RIF 6a sxma mexuwupysu ymrasuiou, 0asorauHuHe
2-ottuda 6anzam koneepcusicu baxoranou. Hamuoicanap: bownaneuy muxpockonusnune 2+/3+ epadayusnapu Th+KJ[2
eypyxuoa 78,0%, TE eypyxuda 39,0% 6emopoa anuxnanou (p<0,001). Xpert mycoamaueu moc pasuuoa 77,3% ea 58,0%
Hu mawkun smou (RR=1,33; 95% HO 1,10-1,61). Hxku otioa 6aream xoneepcuacu THh+KJ[2 eypyxuoa 40,0%, TE
2ypyxuoa 65,0% bemopoa xaiio smunou, Koueepcus oyimacaueu xagghu komopouo eypyxoa 1,71 mapma roxopu 6ynou
(p<0,001). Konsepcusieaua 6yrean eéaxm meduanacu moc pasuuida 89,5 ea 58,5 kynnu mawxun smou (p<0,001). HbAlc
(OR=1,14), bownaneuy muxpockonus epadayuscu (OR=1,41) ea dopunapaa wuoamnu myoepxyrés (OR=1,83) koneepcus
KeUUKUWUHUHE MYCmaKul npeoukmopnapu oynou. Xynoca: KJ/[2 ynka mybepkynézuoa bakmepuan WKIaManu ouupaou
6a 0an2AM KOHBEPCUSCUHU KEeUUKMupaou, Oy 2iuKeMmusi HA30pamunu Ky4aumupuul 84 UHMeHCUs 0agoiaul gasacu
0aB8OMUUNUSUHU UHOUSUOY ANLAUMUPULLHY MAA0 5Maou.

Kanum cyznap: ynka mybepxyaésu, 2-myp xanoau ouabem, oaneam muxpockonusicu, Xpert MTB/RIF, 6axmepuan
I0Knama, 6aneam KOHEEPCUsICU.

Abstract. Aim: to compare microscopic, molecular-genetic and bacteriological sputum parameters and the timing
of sputum conversion in patients with pulmonary tuberculosis with and without type 2 diabetes mellitus (T2DM). Materi-
als and methods: 250 patients with active pulmonary tuberculosis were examined: tuberculosis alone (TB, n=100) and
tuberculosis with T2DM (TB+T2DM, n=150). Sputum smear microscopy, Xpert MTB/RIF and culture were performed,
and sputum conversion was assessed at month 2 of treatment. Results: baseline smear grades 2+/3+ were found in 78.0%
of TB+T2DM patients and in 39.0% of TB patients (p<0.001). Xpert positivity was 77.3% and 58.0%, respectively
(RR=1.33; 95% CI 1.10-1.61). At month 2, sputum conversion was achieved in 40.0% of TB+T2DM patients and in
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65.0% of TB patients; the risk of non-conversion was 1.71 times higher in the comorbid group (p<0.001). Median time
to conversion was 89.5 and 58.5 days, respectively (p<0.001). HbAlc (OR=1.14), baseline smear grade (OR=1.41) and
drug-resistant tuberculosis (OR=1.83) were independent predictors of delayed conversion. Conclusion: T2DM increases
the bacterial load in pulmonary tuberculosis and delays sputum conversion, which calls for tighter glycaemic control and

an individualised duration of the intensive phase of treatment.

Keywords: pulmonary tuberculosis, type 2 diabetes mellitus, sputum smear microscopy, Xpert MTB/RIF, bacterial

load, sputum conversion.

Vnka TyGepkynésu OWnaH — KacaJUIaHTaH
oemopnapna kaummu auadetr (KI) xomMopOmmmuru
JKaxXOH (hTU3UATPUSACHU Ba SHJOKPUHOJIOTUSCHHUHT SHT
momapd  MyamMmoJiapumaH  Ompu  XHcoOiIaHamu.
Kanamu nuaber Ba TyOepkynés ayHE Oyitnda axonu
YIUMUHUHT acocuii cababiapy KaTopura Kupaji.

TankukoT Makcamu: ynka TyOepkyn€3u OunaH
KacaJulaHraH Oemopiapaa 2-Typ KaHmM jauader
(KI2) MaBXy IUTATa Kapab OaJFraMHUHT
MHUKPOCKOITHK, MOJIEKYJISIP-TeHETHK Ba
0aKTepUOJIOTUK KYpPCATKHWIAPHUHHA Xamjaa Oanram
KOHBEPCHUACU MY IATIIApUHK KHECHil Oaxoar.

Makxkcaara >pummI y9yH KyHunara Basudanap
KyUuiau:

Tyoepkynés monomHpexmmsicu (Th) Ba KJI2
Ownan Oupra keuran TyOepkynés (TB+KI2)
rypyxjapuna OomnIaHFud OanFaM MHKPOCKOIHSCH,
Xpert MTB/RIF Ba skma HaTwkajJapuHHA KHECIAIL,
WHTCHCHUB JaBoyiall OOCKHYHM SKyHHIa Oanram
KOHBEPCUSICH KYpCaTKUWIApUHU Ba KOHBEpCHsATrada
Oynran BakTHM Oaxojamr, WKKH oOHma Oamram
KOHBEPCUSCH OVIMACIUTHHHUHT TPEAUKTOPIAPUHU
aHMKJIAII.

TaakuKOT 0OBEKTH: KAaHAJIN THa0eT MaBXKy/| Ba
MaBxyq OynMaran ¢aon ymka TyOepkyné3u OuiiaH
KacaJyulaHraH 6emopiap.

TagxkukoT MIPEAMETH: OaJFaMHUHT
MHUKPOCKOITHK, MOJIEKYJIAP-TEHETHK Ba
0aKTEepHOJIOTUK KypcaTKkuuiapu, basrram

KOHBEPCHSICH MyJJATiapy Ba yjapra TabCUpP 3TyBUH
oMWILIap.

['mroko3a MHKIOpPH IOKOPH OYITaH MyXHTIA
ycrupunran MoHouuTiaapaa Mtb HuHT  XyKaiipa
WUUAAry YCHUINM CTaHapT MyXUTIarura HucOaTaH
kydasau, K2 Ounan orpuran Oemopiap Ba COFJIOM

maxclapAaH OJMHTAaH MOHOIWIapAa 3ca Oy
KypcaTkud  jgespnu  ¢apk  KuiMmaiam, Oy
THICPTIIMKEMUSHUHT  ¥3M  HMMyH  JKaBOOHH

cycaiitupumiau kypcaranu [6]. Kanpnmu auaberna
Makpodariap ¢aronurosn Oy3WiIaau, BaKyoJanap
XOCHJI OYJIMIIN Ba TUTaHT Xy’Kalpanap COHH KaMasiIy.

['moko3anuHr  10Kopu — gapaxkacu Mtb  HuHT
Makpodarjapra anre3uwsiCk Ba IOTIIMIIHHA XaM
KaMaiTupagy, WHPEKOUS YCTHOAH  Ha30paTHH
cycaiitupaau [2]. Kon 3apmobmma D Butamuamu
napaxacuHuHr mnacaiimmm  KJ[2 Ownman  ofpuran
OemMopiap MOHOIUTIapuaa Mtb HUHT XKamal YCHUITH
OwnaH OOFJWK [1], TIyTaTHOH TaHKUCIUTH 3ca Yoy
OoeMopiapauHr Mtb ra MOWWUIMTHHH OUIMPYBYH
OMIJUIAPIaH oupu Xuco0OaHaIu [3].
Mouonutiapaad  xocua  Oyinran makpodariapiaa
(MAM) rmoko3a papaxkacu LL-37 aHTHMuKPOO
MENTUIN SKCIpeccuscura Ba Mtb HUHT Xyxalipa
WYUJIATH  YCHUIIMHW HAa30paT KWINAITa TabCUP
kypcatanu [4]. K42 6unan orpuran 6emopiap KOHHAA
Mtb Ounan parOaTIaHTUPHIIIAH CYHT HERTpoMIIIap
Ba  MOHOUMTJIAp TOMOHUAAH  (DaroUTO3ZHHHT
KaMaluIim Ky3aTuiajy, rap4u YMYMUI
AHTUMHUKOOaKTepuan (paoyuIMK Ha3opaT TypyXHIaH
(dhapk xmimaca-ga [5]. FOxopu riaoko3a mapouTtuaa
THP-1 xyxaiipanapuna Mtb auar LAMP-1/2 Ounan
KO-JIOKaJIM3alusICH OYy3WINIIA HYKCOHIH (haroiuTo3
Ba ¢arounTo3nan KEHUHTH INMUMUHALUS
Oy3wmmmaan najgojaT oepamu [2].

Tankukotra daon ymka TyOepkynésm Ouman
kacajulanrad 250 wHadap OemMOp  KHUPUTHIIU:
TyOepkyné3 moHouHbpeknusicu (Th rypyxm) — 100
Hadap Ba 2-Typ KaHUM nuaber OwinaH Oupra Keuran
tyOepkynés (TB+KHA2 rypyxu) — 150 wHadap.
TyOepkyné3cu3 Kaumau auaber OWIaH OFpUTaH
Oemopnapa OanraM TEKIIMPYBU KIMHUK KypcarMara
sra Oynmaranu cababmm ymoOy rypyx Oanram
TaXJWIWra KApUTHWIManu. bapua  Oemopriapaa
OajFaMHUHT OoNIIaHFUY MUKpockomusich, GeneXpert
MTB/RIF MoOneKyIsIp-TeHeTUK TECTH Ba DKMa
TEKIIMPYBU  YTKA3WIAHW, JaBOJNAIIHMHT 2-OHHJa
MHUKPOCKOIHUSI Ba dKMa Takpopianaud. CTaTuCTHK
taxauinga [Tupcon y* me3onu, 95% uioHY opanuru
(UO) Owman mmcOuii xaBd (RR) Ba mMKOHmSTIIApP
nucoatu (OR), Kpamep V kosdduumentn, Mann—
Yurau U-Me30HH Ba KYIT OMUJIIU JIOTUCTUK PETPECCUS
KYJUTAaHUJI Y.

Kansaa 1. bonntasrid 6amFaM MUKPOCKOIHSICH HATHKAJIAPH

Ne Hatmxa Th, n (%) Th+K/2, n (%)
1 Manduit 11 (11,0) 6 (4,0)

2 Slkxa KYT 21 (21,0 10 (6,7)

3 1+ 29 (29,0) 17 (11,3)

4 2+ 23 (23,0) 47 (31,3)

5 3+ 16 (16,0) 70 (46,7)

Uzox: KYT — kucromaea yudamnu maékuanap. Ilupcown y?’=42,333; df=4; p<0,001; Kpamep V=0,412.

buoJsiorusi Ba THOOMET MyamMMoJIapu
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Kansaa 2. bonuianriy MOJICKYJIIP-TEHETHK Ba OAKTEPHOJIOTHK KYpcaTKudap

. Tb,n | TB+KJ2, RR (95%
Ne Kypcarknunap (%) n (I(%)[ e p I/I(O) Xynoca
1| Xpert MTB myc6ar | 58 (58,0) (717163) 9,705 | 0,002 | 1% &')10‘ Vimortm
Bounrangruy nkma 120 1,18 (1,01-
2 Mycbar 68 (68,0) (80,0) 4,012 | 0,045 1.38) HNwonunu
g | RIF-pesucrentmic | o5 99 0y | 45(300) | 1,972 | 0373 | — Vimorucns
AHUKJIaHTaH

Uzox: RIF-pesucmenmaux 6yiuya HOAHUK, HAMUICALAP a10Xuoa Kame2opusioa xucodea oaunou (df=2); y?

Hetimc myzammacu ounan xucoonanou.

Kaasaa 3. Mtb sipum Mukaopuii Oakrepuan rokiaaMacuauHT TaBcudu (Xpert MTB/RIF)
Ne HOxama mapakacu TB, n (%) TB+K/12, n (%)
1 Trace 8 (13,8) 5(4,3)
2 Very low 8 (13,8) 7 (6,0)
3 Low 10 (17,2) 16 (13,8)
4 Medium 18 (31,0) 35 (30,2)
5 High 14 (24,1) 53 (45,7)

Uzox: paxam Xpert-mycoam xoramaap maxaun xununean (Th n=>58; Th+KJ/[2 n=116). y*=12,335, df=4;

p=0,015; Kpamep V=0,266.

Kaman 1 nma Ymka TtyOepkynésm Ownan
KacalulaHraH  Oemopiapaa Oampunia — aXpaTHIl
mapaxacu KJ[2 komopOummira MaBXymaiIura Exku
Wyknmurura Kapa® Ku€cuid TaxXJaWwI — KWJIMHTaH.
I'ypyxmap ypracumaru ¢apk IOKOpH Japaxajna
umoHwn 0ymm6 (p<0,001), xomopOua OGemoprapaa
Oanniuia aXpaTHIl XaKMH CEe3WIapiid Japaxasna
IOKOpH Oynmu. MaccuB Oanmma axpartumn  (3+)
Th+KJ12 rypyxuna 46,7% (70 nadap), Th rypyxuna
aca 16,0% (16 nacap) Gemopaa Kaig STHIHO, AEIpIH
3 GapaBap Kyl Ky3aTHIIIH.

M¥bramun Oanmmia axparum (2+) TB+K2
rypyxuna 31,3% (47 nadap) 6emopzaa anukianu6, Th
rypyxuaaru kypcarkndnat (23,0%) 8,3 ¢owns myHKTra
IOKOPH OYJIu.

Kawm Garmma axxpartum (Mangui, skka KUT Ba
1+) Th rypyxuna OeMOpIapHUHI acOCHH KHUCMHUHH
(61,0%) Tamkwun stran 6yiaca, TB+K/2 rypyxuma Oy
KypcaTtkuy Oop-ityru 22,0% ra TeHr 0yanu.

Tb+K/J2 rypyxuma Oammiuia aXKpaTUITHHHT
OyHIail IOKOpH OYIWINN KyWHIard HMMYHOJIOTHK
y3rapunuiap OwiaH OOFJIHK;

Vnka TYKAMACH JECTPYKITHSICH:
THIICPTIUKEMHS] Ba CYPYHKAIH SUUTHFIaHUII (HOHMIA
anpBeosiAp Makpodarmap Ba T-xemmepmap (CD4+)
(daosuATH Cycasiu, HATWXKAa YIIKaJaa XUMOSI TYCUFH
— cneuuduk TpaHynéMma cudaTid MIaKITaHManiIH.
NMMyH TH3MMH  MHKOOAKTEpHSUIADHM  YeKJIai
OJIMACIIMTH OKMOAaTHAa Ka3eo3 HEKPOo3 Ba KEHT
KYJIaMJIU TIapyajlaHuil (KaBepHasiap) ro3ara Kejlaau.

Mtb wuar daon xymaiwmmm: Makpodariap
uauaarn  Jmszocoman  depMeHtiap  (aoyumru
macaiirann cababmu  Mycobacterium tuberculosis
XyXalipa W4Hga 3pKUH Ba Te3 Kymasau, Oy dca
MUKOOAKTEPUSUIADHUHT OpOHXJIAp OpKalId TalIK{

MyXuTra MaccuB paBumga (2+ Ba 3+ pmapaxana)
axpainuimra cabad oymaay.

Harmxana kanmm nuadet ¢hoHnma Tyoepkymnes
kapaéHu Hadakar OFMp KIMHMK IIaKiIga KedalH,
Oanku OyHAal OemMopap 3MHAEMHOJIOTHK KUXATIaH
aTpodaarmiap ydyH yta xaBdum wH(EKIHUs MaHOau

XHCcOOJIaHaIH.
Bonutasrny MHKPOCKOITHSI rpafanusicu
rypyxaap ypracuaa —cesmwimapnu  GapK KT

(¥*=42,333; p<0,001). Tb rypyxuma 2+ Ba 3+
Hatwxkanap xamu 39,0% wu, Th+K/[2 rypyxuna sca
78,0% wm rtamkun otam.  Kpamep V=0,412
KYpCaTKMUM TypyX Ba MHKPOCKOMHMK OakTepHal
OKJaMa YpTracumard OOFIHMKINK  YpTada-Kyw€Ind
9KaHJIUTUHH KYpCaTIH.

Xpert MTB/RIF  wmycbamimurn  Th+K2
rypyxuga 77,3%, Tb rypyxuma 58,0% 06ymu0,
KoMopOua rypyxja Xpert-MmycOaT HaTHKa dXTUMOIH
1,33 mapra rokopu 6ynmu (RR=1,33; 95% MO 1,10—
1,61; p=0,002). bommanfruy skMa MycOATIUTH XaMm
TBb+KA2 rypyxuma xympox kysatuinau (80,0% Ba
68,0%; RR=1,18; 95% MO 1,01-1,38; p=0,045).
Pudammumuara pesucteHTIHK 4yactoTacuaaru (apk
(30,0% Ba 22,0%) cTaTUCTHK axaMusATra 3ra 0yimMaan
(p=0,373).

Kansan 3 na GeneXpert MTB/RIF (Eku Ultra)
MOJIEKYJISIP-TEHETHK TECTH EpIaMuia aHWKJIaHTaH
Mycobacterium  tuberculosis JIHKcu  muxmopu
(6akTepuan rokamMa gapaxacu) akc STTHPHITaH.

YOy HaTuKanap MUKPOCKOIUSI MabIyMOTJIa-
pYHU TYIANpPATy Ba TacouKIaan. [TupcoH y*> Me30HH
Oyinua TypyxJyiap ypracugard ¢papk HIIoH4IH OYIr0
(*=12,335; p=0,015), TB+K/I2 rypyxuma OakTepuan
IOKJIaMa I0KOpH Jlapakajap TOMOH CHIDKHTaH.

bemopnmap  Oamrammma — MUKOOaKTepHsIap
JHKcu wmuknopuHuHr (Oaktepuan IOKJIaMaHHHT)
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TaKCHUMJIAHUIIN KacaJUIMKHUHT MKKana Typyxia Typ-
JIM4a MAaTOT€HETUK WYHAINIIAA PUBOKIIAHUIINHY Tac-
JIUKIIa]TH.

IOxopu Gaxrepuan toxmama (High) TB+KJ/I2
rypyxuna 45,7% (53 nadap), Tb rypyxuaa sca 24,1%
(14 nadap) Gemopia aHMKIAHAM. YpTa IOKIaMa
(Medium) ynymm wKkama Typyxza Iespid Oup Xui
6y (30,2% Ba 31,0%).

Munnman Gaktepuan rokinama (Trace Ba Very
low) Tb rypyxuna xamu 27,6% (16 Hadap) 6emopaa
Kaiin stwiran 6ynca, Th+KJ[2 rypyxuna Oynaai mact
I0KJIama Jiesipiu 3 GapaBap kam — oop-ityru 10,3% (12
Hadap) Oemopna aHUKIAHAM. YOy TaKCUMOT
KOMOPOHUJ TypyxJla IOKOpH MHUKOOaKTepuall [oKJiama
YCTYHJIUTUHU  KypcaTad. Monekynsap aapaxaja
OakTepuan toximamanuHr Th+KJ[2 rypyxuna roxopu
MO3UIMSIApAA TYTUIAHUIIN KyWHAarn AMMYHOJIOTHK
KOHYHHATIApJaH Jajnojat oepaiu:

MyXHTHAHT METa0OJUK KyJIaiIuTH: KaHIIH
quabeTnard  CypyHKaJId  TUIEPIJIMKEMHsS  Ba
TYKAMaJap WIMEMUACH (KHCIOPOJ STHUIIIMOBYUIIATH)
M. tuberculosis yuyH Kymaii MyXuT sparaiu,

TYKUManapaaru TJIFOKO3aHUHT I0KOpU
KOHIIEHTpalMsACH aca MHUKOOaKTEepHsIIap
PETUTUKAIIUSICHHA Te3IalITHPAIH.

Xy>xaiipaBuit Ba rymMopan XUMOSI

oMwuiapuHuUHT cycaiiumu: Thl typugarn uMMyH
JKaBOOHUHT CYCTIIUTH cababmu cnerudux
OUTOKUHIIAp MUKOOAKTEpHUsIIap KYMaluIIHHN YeKJIall
XYCYCHSITUHU WyKoTamu, 0y aca GeneXpert TecTuma
Medium Ba yHZAaH IOKOpU  IOKJIaMalapHUHT
ycTyHnurura cababd 0ymaam.

Monekynsp-TeHeTHK TaJKUKOT HaTHXKalapH
KaHUn auaber OwiaH OwWpra KedraH TyOepkynésna
Oamwnia axparum HadakaT MHUKPOCKONHUK, Oallku

Hxkn oifja MHKpOCKONHS MYyCOATIMTHHUAHT
caknanumm Th+K/12 rypyxuaa 52,0%, Tb rypyxuna
29,0% mm tamkua 3o, RR=1,79 (95% MO 1,27-
2,53) 6ynau. OxmMa MyCOATIIMTHHUHT CaKJIAHHIIIA MOC
pasumga 60,0% Ba 35,0% uu Tamkua stau. HlyHaait
KWINO, MKKH O¥1a KOHBEPCHS OYIMacIiTd KOMOPOHT
rypyxaga 1,71 mapra xympok Kysatwigu (95% HO

1,27-2,31).

XKanBan 4 nma uHTEHCHB naBojaml OOCKUYU
AKYHH]IA (2-otima) Oanmram KOHBEpCUACU
(MaH(UATAMIUIINA) KYpCaTKAWIAPH  KENTHPHITaH.

Ymdy kypcarkud MOHOMH(EKIHs Ba KOMOPOHIIUK
IapOUTHAA JABOJIAll  CaMapaJOpJWTMHUHT  OHT
MyXuM Me30HH XxucobOmanagu. Kpamep V=0,237
KYpCaTKW4YH KaHITH JuabeT MaBXyIUIUTH Ba 2-0ima
Oanram MaHQUHIAIIMINN YpTacuia yprada Kydaard

CTAaTUCTHK  aXaMHATIIA  OOFIMKJIMK  OOPJIIUTHHU
KypcaTaau.
TB+K/12 rypyxuaa 0aKTEPHOJIOTHK

KOHBEPCHSHUHT KEUUKUIIK YIIOy KOMOpPOHIIMKKA
X0C OynraH KyHumard MaTOTEHETHK MEXaHU3MIIap
OWiaH M30XJIaHAIH:

DapMaKOKHHETUK TYCUKJIAp: MabeTHK
racTpornaTtus, MHUKPOAaHTHONATUS Ba O KUTaplaru
V3rapuiliap cuira Kapiii acocuil JOpu BOCHUTallapu
(v3oHMa3ua, pupaMNHIMH)  CYPWIUIIMHA  Ba
YJIAPHUHT KOHJaTd TEPaleBTUK KOHICHTPAIUSICUHU
Kamaitupaau.

Vrka TYKEMacHmari AECTPYKTHB KaBepHAIAp
aTpoduia KOH alTaHUIIMHUHT OY3WINIIN (IHa0eTHK

aHruomnarus) JOpU  BOCHUTaJlapy Ba  UMMYH
XyXalpamapuHuHT HWHQEKNHsS  YJOoFura  KUpHO
OOpHIIMHH KUIUMHIIAIITUPAIN. AnbBeosp

MakpodarigapauHar mact daromurap (HaoJLIMrA dca
HOOY Oynran OakTepusuiap Ba Ka3eo3 MacCaJapHUHT

MOJIKYJISIp-TCHETHK  (MHKIOpPHH) mapaxkana XaMm  yIKamaH TO3JIAaHUIITHHA (KTMpEeHCHHN)
IOKOPH (PAOJUTUKKA 3Ta IKAHIUTUHU KypcaTaiy. CCKUHJIAIITHPA]IH.
Kansaa 4. JlaBonamsuHr 2-oiinaa 6ajaraM TEKIIUPYBU HATIKaJIApU
Tb
Ne Hatmxa TYPYXH, N TB+KII2 rypyxis, n 1 p RR (95% MO) | OR
(%)
(%)
1 | Mukpockonus myc6ar | 29 (29,0) 78 (52,0) 12,042 | <0,001 1’73 %,)2 [ 2,65
2 DkMa Mycar 35 (35,0) 90 (60,0) 14,017 | <0,001 1'73 :(311)27 2,79
3 | Kousepcus 6yamaran | 35 (35,0) 90 (60,0) 14,017 | <0,001 1’7% gi’)z [ 2,79
4 Kousepcus 6ynaran 65 (65,0) 60 (40,0) 14,017 | <0,001 — —

H30x: KoHeepcus — 2-0tl0a MUKPOCKONUSL 84 IKMA HAMUNICANAPUHUHE MAaH@uiiawmumy cugamuoa

baxonanou. Kpamep V=0,237.

Kansaa 5. banram xoHBepcusicuraya Oyaradn BAKTHHHL TYPYyXJIapapo TaKKOCJIaHUIIN

Kypcarkua Tb rypyxu

TB+K2 rypyxu U p

Panr-6ucepuai r

Kyn, Me [Q1-Q3]

58,5 [45,0-95,5]

89,5 [67,2-116,8]

4335 | <0,001 0,422
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2-oiima  OaKTEpPHOJIOTMK  KOHBEPCHSHUHT
keunkum  Th+KJ2  rypyxuaa  JaBOJNALIHUHT
uHTeHCUB  ¢azacuHu  (Mmacaman, 3  oifraua)
Y3aUTHUPHUINHA ~ XamJa  TJIMKeMUs  Ha30paTHHH

KaThUIIAIITUPUILHYT TaIa0 KHIYBYM MYXUM KIMHUK
Oenru xrcobmaHaIu.

KanBan 5 na Ganram KOHBepcusicuraya KeTraH
BakTHUHT  (KyHiapjga) wMenuanacu (Me) Ba
kBapTwuiapapo opamuru [Q1-Q3] kedatupuiras.
Maua—Yutan U-mezonnm (U=4335; p<0,001) Ba
spdext xaxmu (=0,422 — ypravamaH Kydiaurada
OYraH TabCUp) KOMOPOUJIUK KOHBEpCcHTada OyIraH
MYyIJaTHH Ce3WIapiu Japakaza y3aWTHPUILUHH
KypcaraJu.

KonBepcusiraua  Oynran  BakT  WMHTCHCHUB
JaBoyaml OOCKMYWAA KACaJUIMKHUHT OFUPIMTH Ba

JABOJIAII ~ CaMapaZlOPJIUTHHH ~ 0axXOJOBYH  MYXHM
MHTErpal KypcaTkud XxucobOnmanagu. Ilapamerpuk
OYynmaraH  craTHCTHKa  ycyjulapu  €paamuna

VTKa3Wwiral TaxJwi KaHmIu JuaberT XaMpOXJIUTH
KOHBEPCHS MyATATHHUHT CE3MIIAPITH y3aHHIIITa 010
KEJIUIINHU KYPCaTAu.

Th rypyxuia 6anram KOHBepcuscHrada Oynra
BaKT MeauaHacu 58,5 KyHHUH TalIKWiI 3TIH,
KBapTHIapapo opanuk 45,0 man 95,5 kynraua 6ynan
(Me [Q1-Q3] = 58,5 [45,0-95,5]). TB+K/I2 rypyxuaa
3ca MenuaHa 89,5 kyHraya ysain0, KBapTWILIapapo
opanuk 67,2—116,8 kyunu Tarmkui otau (Me [Q1-Q3]
= 89,5 [67,2-116,8]). Komopbux ©6emopiapaa
KOHBepcus MeAirana 0yiinda 31 KyH KeUpoK 103 Oepau.

I'ypyxnap ypracunaru dhapxk Manu—Yutau U-
Me30HH Oyiinya IOKOpH Japaxkaja CTaTUCTHK
umonwu 0yau (U=4335; p<0,001). Dddext xaxmu
(r=0,422) xaHmm nUabeT OMIJIMHHUHT KOHBEPCHS
MyIAaTH  y3alHIura  ce3wilapiu  TabCUPUHH
TacoUKJIANuaN.

KomopOun rypyxaa KOHBEpCHs MyAJaTHHHHT
OyHmaii y3aiumm OWp HeuTa MaTOTCHETHK OMUILIAp
Oownan Oornmuk. CypyHKadM TH3UMIIHM SUUTUFIIAHULI
(Metasyuinrnanum) Ba T-XyXaipaBuii HMMYHHUTET
Jenpeccusic Ty(aiim yrka TYKMMacugard Kaseos

HEKpO3 YUYOKJapu CEKHH Cypuiagu, Oy 3ca KIMHHUK

cumrromnap  (iytam, wWcWTMa, XOJCH3IHK) Ba
WHTOKCHKAIMA  JaBPUHUHT  4y3wiuinura cabad
Oymanm.

2-Typ KaHmau awaber OwinaH KoMopOuj
xXoJjarjaapja CuUiIra Kapiid JIOpYd BOCHTAJAPHHU

camapaiu Ky U1t y4yH TITUKEMUSTHU
OapxapopiamTupuil (MHCYJIUHOTEpanus J03aCHHHU
TYFpU TaHJIaI) Tanxab STHIAIIN.

JexoMmmeHcanussiaHTaH KaHUIA JuabeT cuira Kapiim
TEpaNUsHUHT TOKCUK TabCUPUHH (AHHUKCA, JKUTapra)
Ky4aiTupaay, Oy 3ca JaBOJalIHU Te3-Te3 TYXTaTHII
€Kl KYymMM4Ya CHUMIOTOMAaTHK J1aBO KypCIapuHU
TallMHIIAI 3apypPaTUHU TYFAUPaIH.

Kaammn muaber Ownan Owpra kedrad Ymka
TyOepkyné3una OanfaM KOHBEpCHSICM — MeAuaHa
Oyiimua TaxmMuHaH | o#fra keumkamu. by Xomar
JaBoJiall MYIOATUHUHT Y3alUIIUra Ba COFJIMKHH
caKjam  TH3WUMHra  WKTHCOAWNA  IOKJIAMaHWHT
opTHIIHMIa o0 KeJdagu Xamza KoMopoua demopiap
y49yH aJoXya [NaBOJIalll CTaHAAPTIApUHU UILIA0
YHUKHII 3apyPJIMTUHA KypcaTaiu.

HbAlc nunr xap 1% ra OLIMIIN HUKKH O¥ma
KOHBepcHsa Oynmaciurun sxrumonuau 1,14 maprta
ommpan (95% MO 1,06-1,23; p<0,001). bommmanrug
MUKPOCKOITUSI TPaNalMsICHHUHT Xap Oup Oockudra
ommmm OR=1,41 (95% WO 1,09-1,81; p=0,009)
Omnan Oornmk  OYmmu. Jopwnmapra — ymmamiu
Tyoepkyné3 (DR-TB) xomatu yayn OR=1,83 (95%
HO 1,00-3,34; p=0,050) HU TamIKWIT 3TIH. B, sxuHC
Ba TaHa Ba3Hu uHAekcu (TBU) mycrakun cratuctuk
axamusTra ara 6yiaMas.

Omunran Hatmwxkamap — TBb+K/2 rypyxuna
IOKOpH  OakTepuan  FOKJIama, UKKH  OHja
MyCOaTIMKHUHT KYIPOK CaKJIaHUIIH Ba
KOHBepcusHUHT Keunkumu — Ocu€ Ba EBpoma
KOoropTajlapuja Ky3aTWwiaéTrad yMyMUi TeHIeHIusAra
MOC KeJamu. bUpok MyTiak KypcaTkwmdaiap Oyiirmda
OJIMHTaH HATIKaJIap OFUP KIWHHUK MOMYJIIIHUSHU aKC
STTHPAIH.

Kansan 6. Vkkn oiina GamraMm KOHBEpPCHSCH OYIMACIHTHHHHT TPETUKTOPIApH (KYTT OMWIIIH JIOTUCTHK

erpeccusi)

Ne [IpenukTopnap B OR 95% 1O p Harmxa
1 Em (xap 1 iinm) 0,021 1,021 0,997-1,045 0,082 Yerapasuit
2 JKunc -0,230 0,794 0,435-1,450 0,453 AxaMusaTcus
3 TBU (xap 1 kr/m?) 0,038 1,039 0,981-1,100 0,197 AxaMusaTcus
4 HbAlc (xap 1%) 0,134 1,143 1,061-1,232 | <0,001 MycTakui
5 MHKPOCKOHHgol;I;‘;IEI?;HHHCH (xap 1 0,341 1,406 1,089-1,814 0,009 MycTaku
6 DR-TB 0,604 1,829 1,001-3,343 0,050 Mycrakun

Uzox: B — peepeccus xoagpgpuyuenmu; TBU — mana easnu unoexcu; DR-TB — oopunapea uwudamiu
mybepkynés. Mooden omuubyc-mecmu p<0,001; McFadden R’=0,146; Xocmep—J/lemewoy mecmu p=0,486;

AUC=0,743, anuxnux 69,2%.
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Xyaoca. TBb+KJA2 rypyxuma OonnianFuy
OanraM MHUKPOCKOIMSICHHUHI IOKOPH Tpajaunusiiapu
yctyH Oymub, 2+/3+ narmwxanmap 78,0% uu, Th
rypyxuna 3ca 39,0% wu tamkun tau (x*=42,333;
p<0,001; Kpamep V=0,412). Xpert MTB mycbarnuru
Tb+K2 rtypyxuma 77,3%, Tb rypyxuma 58,0%
0ynmnb, koMopOmnm xonarma Xpert-mMmycOaT HaTwKa
axtumoiu 1,33 mapra rokopu 0yiau (95% MO 1,10—
1,61).

JlaBonamHuHr 2-oinna MHKPOCKOIIHS
mycbatimuru Th+K2 rypyxuna 52,0%, Th rypyxuaa
29,0% uu tamxkwun 3tau (RR=1,79; 95% MO 1,27-
2,53). Uxku otiga 6anram kouBepcusicn Th rypyxuma
65,0%, Tb+KI2 rypyxunma 40,0% Oemopna kaiin
STHINO, KOHBEPCHS OYIMAcIUTH KOMOPOUI TypyXia
1,71 mapTa xynpok ky3aruwiau (p<0,001).

Barram  koHBepcwsicurada — OyiraH — BakT
meanaHacu Thb rypyxuma 58,5 kyH, TB+KI2
rypyxuma 89,5 kyH Oymu0, ¢apK CTaTHCTHK

axamuaTiIa Ba 3(QekT xaxmu yprada-karra Oyiau
(U=4335; p<0,001; r=0,422). Ky ommwumm Moxmenaa
HbAlc (OR=1,14), OoumuaHfud MHKPOCKOIHS
rpanarusicu (OR=1,41) sa DR-TB xomaru (OR=1,83)
KOHBEPCHSI KEUMKHUIIMHUHT acOCHH NPEAUKTOPIApH
cudparuga HamofH Oymmu (AUC=0,743; Xocmep—
Jlememoy Tectu p=0,486).

Anaouéraap:

1. HerreraM.T., Gonzalez Y., Herndndez-Sanchez F.,
Fabian-San Miguel G., Torres M. Low serum vitamin
D levels in type 2 diabetes patients are associated with
decreased mycobacterial activity // BMC Infect Dis.
2017;17(1):610. doi: 10.1186/s12879-017-2705-1.
PMID: 28882103.

2. Kundu J., Verma A., Verma |., Bhadada S.K.,
Sharma S. Molecular mechanism of interaction of My-
cobacterium tuberculosis with host macrophages un-
der high glucose conditions // Biochem Biophys Rep.
2021;26:100997. doi: 10.1016/j.bbrep.2021.100997.
PMID: 33997314.

3. Lagman M., Ly J., Saing T., Kaur Singh M., Vera
Tudela E., Morris D., et al. Investigating the causes for
decreased levels of glutathione in individuals with type
Il diabetes // PLoS One. 2015;10:e0118436. doi:
10.1371/journal.pone.0118436. PMID: 25790445.

4. Montoya-Rosales A., Castro-Garcia P., Torres-Jua-
rez F., Enciso-Moreno J.A., Rivas-Santiago B. Glu-
cose levels affect LL-37 expression in monocyte-de-
rived macrophages altering the Mycobacterium tuber-
culosis intracellular growth control // Microb Pathog.

2016;97:148-153. doi:
10.1016/j.micpath.2016.06.002. PMID: 27263098.

5. Raposo-Garcia S., Guerra-Laso J.M., Garcia-
Garcia S., Juan-Garcia J., Lopez-Fidalgo E., Diez-
Tascon C., et al. Immunological response to Mycobac-
terium tuberculosis infection in blood from type 2 dia-
betes patients // Immunol Lett. 2017;186:41-45. doi:
10.1016/j.imlet.2017.03.017. PMID: 28377108.

6. Torres M., Herrera M.T., Fabian-San-Miguel G.,
Gonzalez Y. The intracellular growth of M. tuberculo-
sis is more associated with high glucose levels than
with impaired responses of monocytes from T2D pa-
tients // J Immunol Res. 2019;2019:1462098. doi:
10.1155/2019/1462098. PMID: 31815150.

OCOFEHHOCTH H3MEHEHHWH MOKPOTBI ¥
BOJIBHBIX TYBEPKYJ/IE30M JIETKHUX B
COYETAHHUH C CAXAPHBIM JTHABETOM 2 THIIA
H BE3 HEI'O

Xonmamosa I A., Xanumosa 3.10., Kypaesa M.A.,
Awypanuesa H.J].

Pestome. Llenv: cpagnumenvHas oyenka MUKpOCKo-
NUYECKUX, MONEKYISAPHO-2EHEMUYECKUX U ODAKMepPUoIozuie-
CKUX noxasameneu MOKpOmyl, a Maxice CpoKO8 KOHEePCUll
MOKpOmbl Y OONbHBIX MYOEPKYIe30M Ie2KUX 8 3A8UCUMOCIU
om nanuuus caxapnozo ouabema 2 muna (G/{2). Mamepuan
u Memoowvi: 0bcredosanvt 250 6ONbHLIX AKMUBHBIM MYOep-
Kyae3om eekux: ¢ mybepkynezom oesz ouavema (T, n=100)
u ¢ mybepxynezom ¢ covemanuu ¢ C/[2 (Th+C/[2, n=150).
Buvinonnenvt muxpockonus moxkpomsi, Xpert MTB/RIF u no-
cees, Ha 2-m mecsye nedeHus: OyeHenda KOHBEPCUsi MOKPONIbL.
Pezyromamei: epadayuu 2+/3+ ucxoouoil mukpockonuu
svisignenvt y 78,0% bonvnvix epynnet Th+C/IA2 u 'y 39,0%
boavnvix epynnvt TH (p<0,001). Ilonoscumenvuwiii pe3yib-
mam Xpert nonyuen coomeemcmeento 6 77,3% u 58,0%
cayuaes (RR=1,33; 95% /I 1,10-1,61). K xonyy 2-20 me-
caya koneepcus Mokpomol docmueryma y 40,0% bonvnvix
epynnot TE+C/2 u'y 65,0% 6onvrvix epynnet TH, puck om-
cymcmeus. Kongepcuu 8 Komopouownoil epynne ovin 6 1,71
paza gvuue (p<0,001). Meduana epemenu 0o KoHgepcuu co-
cmasuna coomgemcmeenno 89,5 u 58,5 cymox (p<0,001).
He3zasucumblmu npeoukmopamu 3a0epiucKu KOHEEpCUU OKa-
sanuce HbAlc (OR=1,14), ucxoonas epadayusi MUKDOCKO-
nuu (OR=1,41) u nexapcmeenno-ycmouuugwlii myoepxyies
(OR=1,83). 3axnmouenue.: C/[2 nogviutaem 6axmepuaibHyo
Haepy3Ky npu mybepKynese 1e2Kux u 3a0epiucusaem KoHeep-
CUl0 MOKpOmbl, Ymo mpeOyem YCUNeHUS 2IUKEMUYECKO20
KOHMPOISi U UHOUBUOYATUAYUU BPOOOTICUMETbHOCTIU UH-
MEHCUBHOTL (hazbl IeUeHUsL.

Knrouesvte cnosa: mybepkynes neckux, caxapuvill
Juabem 2 muna, muxpockonust mokpomsi, Xpert MTB/RIF,
baxmepuanvuas Hazpy3Ka, KOHEEPCUsL MOKDOMbL.
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