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XULOSA

Tadgiqot magsadi. 2-tur qandli diabet (QD2)
fenotiplarining - SIRD, MOD, MARD - metabolik yog ‘li
Jigar kasalligining (MJBK) hisoblash markerlari bilan
bog ‘ligligini baholash va jigar fibrozi indekslarini (FIB-
4, NAFLD Fibrosis Score) tranzitor elastografivaga
(FibroScan) qarshi tekshirish.

Materiallar va wusullar. Qandli diabet 2-turi
tasdiglangan 135 nafar bemor (Toshkent shahri,
O ‘zbekiston) tekshirildi. Fenotiplash Ahlqvist et al.
(2018), n=135 tasnifi bo ‘yicha k-means klasterlash (k=3)
usulida amalga oshirildi. FIB-4, HSI (jigar steatozi
indeksi) va NAFLD Fibrosis Score indekslari hisoblandi.
Kichik tanlanmada (n=44) jigar qattiqligi (kPa) va
CAP ko ‘rsatkichini (dB/m) aniglash bilan tranzitor
elastografiva o ‘tkazildi; muhim fibroz jigar qattiqligi
>8,2 kPa sifatida aniglandi.

Natijalar. MARD fenotipi eng past metabolik faollik
(minimal HSI, AIP, METS-IR) bilan FIB-4 bo ‘yicha
maksimal fibroz yuklamani ko ‘rsatdi (Me 0,93; FIB-4
ulushi >1,30 - 43% va SIRD/MODda 8-9%, p<0,0001),
bu esa fenotiplar o ‘rtasida metabolik og ‘irlik va jigar
fibrozining dissotsiatsiyasini ko ‘rsatadi. Elastografiya
bilan taqqoslaganda (n=44) na FIB-4 (r=-0,096,
p=0,545), na NAFLD Fibrosis Score (r=0,014, p=0,930)
Jjigarning haqiqiy qattiqligi bilan sezilarli bog ‘liqlikni
ko ‘rsatmadi; klinik jihatdan ahamiyatli tafovut holati
tasvirlangan (FibroScan=20,4 kPa da FIB-4=0,996).
Fenotipga bog'liq FIB-4 farqlari har ikkala jinsiy
guruhlarda  (erkaklar p=0,013; ayollar p=0,009)
fenotiplar ichida jinslararo farqlarsiz ahamiyatli, ya’ni
assotsiatsiya universal. FIB-4 ning yosh bilan kuchli
bogligligi aniglandi (r=0,615, p<0,001, n=132),
ammo HOMAZ2-IR va TyG indeksi bilan klinik jihatdan
ahamiyatli bog ‘liglik yo‘q.

Xulosa. Jigar fibroz yuklamasi metabolik jihatdan eng
og ‘ir bo ‘Igan SIRDda emas, balki MARD fenotipida eng
yugori bo ‘ladi. FIB-4 va NAFLD Fibrosis Score indekslari
OD?2 ning o‘zbek kogortasida tranzitor elastografiva
bilan tekshirishda diagnostik ahamiyatga ega emasligini
tasdigladi, bu esa ularning alohida klinik qo ‘llanilishini
cheklaydi va jigar fibrozini tashxislashning obyektiv
usullarini kundalik amaliyotga joriy etishni asoslaydi.

Kalit so‘zlar: 2-tur qandli diabet, fenotiplar,
insulinga rezistentlik, jigarning metabolik yog * kasalligi,
FIB-4, HSI, tranzitor elastografiya, FibroScan.

SUMMARY

Objective. Assess the relationship between type
2 diabetes mellitus (DM2) phenotypes - SIRD, MOD,
MARD - and calculated markers of metabolic-associated
fatty liver disease (MAFLD) and validate liver fibrosis
indices (FIB-4, NAFLD Fibrosis Score) against transient
elastography (FibroScan,).

Materials and methods. 135 patients with verified
type 2 diabetes (Tashkent, Uzbekistan) were examined.
Phenotyping was performed using the k-means clustering
method (k=3) according to the classification of Ahlqvist
et al. (2018), n=135. FIB-4, HSI (liver steatosis index),
and NAFLD Fibrosis Score were calculated. In a
subset (n=44), transient elastography was performed
to determine liver stiffness (kPa) and CAP parameter
(dB/m); significant fibrosis was determined as liver
stiffness >8.2 kPa.

Results. The MARD phenotype demonstrated the
maximum fibrous load on FIB-4 (Me 0.93; FIB-4 share >
1.30 - 43% versus 8-9% in SIRD/MOD, p<0.0001) with
minimal metabolic activity (minimal HSI, AIP, METS-IR),
indicating a dissociation of metabolic severity and liver
fibrosis between the phenotypes. When compared with
elastography (n=44), neither FIB-4 (r=-0.096, p=0.545)
nor NAFLD Fibrosis Score (r=0.014, p=0.930) showed
a significant corrvelation with actual liver stiffness; a case
of clinically significant discrepancy was described (FIB-
4=0.996 at FibroScan=20.4 kPa). Phenotype-dependent
FIB-4 differences are significant in both sex groups (men
p=0.013; women p=0.009) without intersex differences
within the phenotypes, meaning the association is
universal. A strong correlation was identified between
FIB-4 and age (r=0.615, p<0.001, n=132), with no
clinically significant relationship with HOMAZ2-IR and
the TyG index.

Conclusion. The liver fibrous load is maximum in
the MARD phenotype, rather than in the metabolically
more severe SIRD. The FIB-4 and NAFLD Fibrosis
Score indices did not confirm diagnostic validity during
transient elastography verification in the Uzbek cohort
of DM2, which limits their isolated clinical application
and justifies the implementation of objective methods for
diagnosing liver fibrosis into routine practice.

Keywords: type 2 diabetes mellitus, phenotypes,
insulin resistance, metabolically associated fatty liver
disease, FIB-4, HSI, transient elastography, FibroScan.
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Caxapuprii quatder 2 tuma (C/[2) mopaxkaer Gonee
500 mma B3pocmeix B mupe (11.1% macenenms 20-79
JIeT) U, 10 NPOrHO3y, gocturHet 853 muH k 2050 romy
[2]. Y30ekucTaH BXOIUT B YKCIO CTPaH C MaKCHMAaJb-
HBIMH TeMmmamu mpupocta 3aboneBaemoctn CJI2 B
mupe [3], mpu 3TOM 3HAYUTETbHAS JIOJIS IAlUEeHTOB C
CJI2 wMeroT CcomyTCTBYIOIIYIO MeTabOJIMYEecKH acco-
LMUPOBAHHYIO kupoByto Oonesns medeHn (MAXKBII).
®denorunmueckas kinaccuduramnus Ahlqvist et al. (2018)
MIPEIOCTABIIAET MHCTPYMEHT IS CTPAaTH(PHUKALUN pPH-
cka [1], omHako €€ MPUMEHUMOCTh U XapaKTCPHCTUKHU B
LEHTPAIbHOA3UATCKUX MOMYISIIHUIX H3Y4YEHbl HEI0CTa-
TOYHO, a COTIOCTaBJIeHNE (DEHOTHITIOB OHOBPEMEHHO II0
MeTa0O0TMUECKOM, MEYEHOUHOW U COCYIHUCTOM OCSM PH-
cKa paHee He poBoamiIock. Pacuétueie nngekcel (FIB-4,
HSI (unnexc crearosa neuenn), NAFLD Fibrosis Score)
LIMPOKO MPHUMEHSIOTCS IS HEMHBA3MBHOTO CKPUHHMHTA
(nOpo3a rmeveHun, OTHaAKO UX JUATHOCTHYECKAs TOUHOCTh
B KOHKPETHBIX STHHYECKUX TMOMYIAUAX TpeOyeT 00beK-
TUBHOW BepH(pUKAIMH HHCTPYMEHTAJIBHBIMU METOAMHU.
[eyénounas och pucka npu C/12 npezacrasiena Metado-
JINYECKHU aCCOITMUPOBAHHOMN YKUPOBOH OOJIE3HBIO MIEUSHH
(MAJXKBII): mo maHHBIM CBeXero MeraaHanms3a 123 wc-
cileoBaHMi, TIoOanbHAs OoObeIMHEHHAS pacHpocTpa-
néunoctb MAXBII cpenu nauuentos ¢ CII2 gocruraer
65.3% 1 IpoOIKAET PacTH, IPH STOM CPE/IN MAIECHTOB
¢ MAXKBIT n C/12 3HaunMbIi GrOpO3 TIeUeHH BBISBIISCT-
cs1y 40.8%, a mpoxBunyThIi (GuOpo3 -y 15.5% [4].

LEJIb UCCJIEAOBAHUA

Onenuth cBs3b  ¢GenHoruno CII2 (SIRD/MOD/
MARD) ¢ pacuérapivu mMapkepamu MAXKBIT n Banm-
JIUPOBATh MHACKCHI (PUOPO3a MEeYCHU MPOTHB TPAH3UCHT-
Ho anacrorpaduu (FibroScan).

MATEPUAJ 1 METO/bI

O6cnenoBano 135 manueHTOB ¢ BepH(HIIMPOBAH-
HbiM C/12 (Tamkent, Y30ekuctan). OeHOTUIIPOBAHUE
BBINMOJIHEHO MeTonoM k-means knacrepuszanuu (k=3) mo
knaccudukanuu Ahlqvist, n=135. Paccuuransr FIB-4,
HSI (uanekc crearo3a neuenun), NAFLD Fibrosis Score.
[oxBriOOpke N=44 BBIOJIHEHA TPAH3UCHTHAS JIACTO-
rpadusi ¢ ompeznenenueM xéctkoctu nedenu (klla) u
KOHTposmpyemoro napamerpa 3aryxanus CAP (1b/m);
3HAYMMBIH (HUOpPO3 ompenenéH Kak KECTKOCTh TEUYeHU
>8.2 xI1a (Eddowes et al., 2019).

PE3VYJIbTATBI 1 OBCYXJIEHUE

®enorun MARD neMoHCTpUpOBal MaKCUMAaIbHYIO
¢ubposnyro Harpysky mo FIB-4 (Me 0.93; nons FIB-
4>1.30 - 43% npotus 8-9% mpu SIRD/MOD, p<0.0001),
HECMOTPsSI HAa HAaWMEHBIIYI0 METa0OJIMUECKYl0 aKTHB-
Hocth (MuauUManbHBIe HSI, AIP, METS-IR cpenu deno-
THTIOB) - TO €CTh METa0OTUIeCKas TSKECTh U TeUEHO0T-
HbI Guodpo3 nmpu C/I2 mucconmmumpoBaHbl MeXAy (eHo-
tunamu. [Ipu comocraBnenuu ¢ anactorpadpueii (n=44)
uu FIB-4 (r=-0.096, p=0.545), umu NAFLD Fibrosis
Score (r=0.014, p=0.930) He MoKa3anu 3HAYUMOH KOppe-
JSUHU ¢ (AKTUIECKU U3MEPEHHOH KECTKOCTHIO TICUSHH.
HarnsiaHelil mpuMep KIMHHYSCKU 3HAYUMOTO PaCcXOXKIe-
Hust: y ogHoro nanuenta FIB-4=0.996 (uau3kas xarero-
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pust) ipu FibroScan=20.4 kI1a - 3Ha4eHUN, COOTBETCTBY-
fomeM TsokEnoMy (GuOpo3y/Iuppo3y; dTOT ciaydai Tpe-
OyeT NpHLENbHON KIMHWYeCKOH npoBepku. denornn-
3aBucuMble pazianuusi FIB-4 cratuctuyecku 3HauuMBbl B
00enx monoBbIX rpynmnax (MyxauHbl p=0.013; xeHmm-
eI p=0.009): B 060oux momax FIB-4 HapacrtaeT B psgy
SIRD, MOD, MARD. Ilpsmoe cpaBHenue FIB-4 mexy
MY)KYMHAMU W KCHIIMHAMHU BHYTPH KaXKIOTO (PCHOTUIIA
3HAYMMBIX paznnauii He BeisiBIIO (SIRD p=0.30; MOD
p=0.30; MARD p=0.61), To ectb acconmamnus heHoTHIa
¢ (puOpPO3HBIM PUCKOM TCUCHH HOCUT YHUBEPCAIbHBIN,
a He noji-cneruduueckuit xapakrep. Bospact-FIB-4 -
CHITbHAS M 3HAUMMas CBS3b B 00OMX Mojax (My KIHHBI
=0.567, p<0.001; »xenmununr 1=0.498, p<0.001) u B 1e-
oM 1o koropre (1=0.615, p<0.001, n=132), Torna xak
ces3b FIB-4 ¢ HOMA2-IR (r=-0.020, p=0.821, n=133)
u TyG-unnexcom (r=-0.223, p=0.010, n=133, cirabas 00-
parHas) oCTa€Tcsl KIMHUIECKH HE3HAYUMOHN - 3TO OTpa-
kaeT orpanndyeHune FIB-4 kak Mapkepa, ompenensieMoro
MIPEUMYILECTBEHHO BO3PACTHOW KOMIIOHEHTOH (opmy-
JIbl, @ HE METa0OJIINYECKOH TSKECTBIO.
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PYTHUHHYIO IPAKTHKY.
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