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Llenb: onpeseneHne nporHOCTUYECKOM LLEeHHOCTM YPOBHS BbICOKOUYBCTBUTENbHOMO C-peakTnBHOro 6enka (high sensitivity CRP — hsCRP) B nepsom
TPUMECTPE A/19 PUCKa recTaLMOHHOrOo caxapHoro aAnabeta (FCA) y 6epemeHHbIX ¢ U36bITOUHOW Maccow Tena.

Matepuan U metoapbl: B X04e NPOCNEKTUBHOrO HaboAATeIbHOTO AECKPUNTUBHOMO KOTOPTHOTO MUcCnefoBaHuA obcnenoBaHbl 105 KeHLWmuH, ume-
HOLLMX M3BbITOK Macchbl Tena — MHAeKc maccol Tena (MMT) B amanasoxe ot 25,0 go 29,99 kr/m? B8 nepsom Tpumectpe. OCHOBHYIO rpynmny coctasuna
31 6epemeHHas ¢ ICA. B KOHTPONbHYIO FPyMny BOLWAN 74 XKEHLLMHBI, Y KOTOPbIX 6epeMeHHOCTb NpoTeKana 6e3 HapyLeHuit yrieBogHoro obmeHa. Y
Ka)XX[oM XeHWuHbl onpeaenann MMT u KoHueHTpaumto hsCRP B cbiBOPOTKe BEHO3HOW KpoBU. Bce nabopaTopHble M3MEPEHWS NPOBOAWINCH OAHO-
BPEMEHHO B OZHOM NabopaTopuu, OAHUM U TEM Ke CreLManuctom. s onucaHusa LeHTpaabHOM TeHAEHLMM UCNONb30BaUCh MeanaHa, 1-i v 3-1
KBapTUAW. [lnarHocTnyeckan LLeHHOCTb NapaMeTpoB (MporHos MC/) oueHmBanach C NOMOLLbIO NAOLWAAM N0 XapaKkTepuctuyeckoit ROC-kpusoii (AUC).
CTaTUCTUYECKM 3HAUMMbIMM CYUMTANIN PA3INYMA NPU YPOBHE 3HaummocTun p<0,05.

Pe3ynbTatbl: Hall4eHO CTaTUCTMHECKM 3HAYMMOe yBenndeHune KoHueHTpaumum hsCRP — 2,5 [0,4; 5,35] mr/n B OCHOBHOM rpymnne no CPaBHEHMIO C KOH-
TponbHon — 0,4 [0,4; 0,4] mr/n (p<0,001). MoareepskaeHa LeHHocTb hsCRP gis nporHosa CA: AUC=0,77 (p<0,001), nopor otceyenus paseH 0,5 r/mn
(uyBCTBUTENBHOCTL PaBHa 68%, cneumduyHOCTb — 85%).

3ak/oueHme: yBenvdeHne KoHueHTpauum hsCRP cebiwwe 0,5 Mr/n peKomeHAyeTcs 418 CKpUHUHTA Y GepemeHHbIX ¢ U36bITkom macchl Tena (MMT=25,0-
29,99 Kr/M?) M HOPMasIbHbIM YPOBHEM IIMKEMUM B NEPBOM TPUMECTPE. [IaHHbIA MAPKEP MOXKET CYKUTb AOMNONAHUTENbHBIM NPOTHOCTUYECKUM KpUTE-
pviem I'CLL v 6bITb UCMOIb30BAHHBIM A5 BblAENEHWUA BEPEMEHHDIX KEeHLLMH C U3BbITOYHOI Maccoii Tena B rpynny pUcka no HapyLIeHWIo YIIeBOLHOIO
o0bMeHa ¢ paHHUX CPOKOB BEpPEMEHHOCTU.

KntoueBble cnoBa: 2ecmayuoHHsIli caxapHelli duabem, uzbsimoyHas macca mena, C-peakmusHbili 6eanok, Memabonuveckas 0e3a0anmauyus, 0CI0M(-
HeHusA bepemeHHoCMU.

Ona uutupoBaHua: benomectHos CP, YymapHas TB, CeBocTbaHOBa OO, KceHodoHToB AM, Mcakosa TM, MpasaHuukosa Ef. BbicokouyBCTBUTENbHBIN C-pe-
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Objective: To determine the prognostic value of high-sensitivity C-reactive protein (hsCRP) levels in the first trimester for the risk of gestational
diabetes mellitus (GDM) in obese pregnant women.

Methods: A prospective observational descriptive cohort study included 105 obese women with a body mass index (BMI) ranging from 25.0 to
29.99 kg/m? in the first trimester. The main group consisted of 31 pregnant patients with GDM. The control group included 74 pregnant women
without carbohydrate metabolism disorders. BMI and hsCRP concentration in venous blood serum were determined for each woman. All laboratory
measurements were performed simultaneously in the same laboratory by the same specialist. The median, 1%, and 3 quartiles were used to describe
the central tendency. The diagnostic value of the parameters (GDM prognosis) was assessed using the area (AUC) under the characteristic receiver-
operating curve (ROC). Differences were considered statistically significant if p<0.05.

Results: A statistically significant increase in the hsCRP concentration was found: 2.5 [0.4; 5.35] mg/I in the main group compared to the 0.4 [0.4; 0.4]
mg/l in the control group (p<0.001). The value of hsCRP for GDM prognosis was confirmed: AUC=0.77 (p<0.001), and the cut-off threshold was 0.5 g/
ml (sensitivity=68%, specificity=85%).
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Conclusion: The study's findings suggest that an hsCRP concentration above 0.5 mg/I could be a valuable screening tool for obese pregnant women with
normal glycemic levels in the first trimester. This marker could serve as an additional prognostic criterion for GDM, equipping healthcare professionals

with a powerful tool for early risk identification.
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BBEOEHUE

['C[, saBnsetcs pacnpoCTpaHEHHbIM BapUaHTOM MeTabonnyecKoi
ZesafanTauum Bo Bpema bepemeHHOCTH. YacToTa 3TOro CoCTOAHUSA B
COBPEMEHHOI BOCTOUHOEBpOMelncKoi nonynaummu gocturaet 31,5%
[1]. 3¢ dekTMBHOCTL paHHETO BbiABAEHMA MCL, B 601bLWIMX NONYNALMAX
3aBMCUT OT AOCTYMHOCTU U KauecTBa CKPUHWUHIOBbIX MPOrpamm, CBO-
€BPEMEHHOTO BblAENIEHWA FPYNN BbICOKOTO pUckKa [2, 3]. U36bITOUHbIN
BEC XeHLWWHbI A0 6epemeHHocTv (UMT 25,0-29,99 Kr/m?) sasnsetca
ofHUM 13 dakTopoB pucka MCL, BcheacTBUE 3HAUNTENBHOM BEPOATHO-
CTW Pa3BUTUA aHOMA/IbHOW TONIEPAHTHOCTU K [J1OKO3e Moc/e 3a4aTtus
[4].

Benas upoBas TKaHb ABNAETCA OCHOBHbIM AEMO ¥KMpa, Mac-
CMBHbIM 3HOKPUHHBIM OPraHOM, Pe3ynbTaTOM CEKpeLyn KOTOporo
ABNAIOTCA aAMUMNOKUHBI U LUTOKUHBI. ALMMNOKMHbI Y4acTBYIOT B MeTa-
6onnyecknx npoueccax, peryanmpys AercTane MHCYInHa, NoroLLeHne
T/IOKO3bl, OKUC/IEHME KUPHBIX KUCAOT [5]. LIUTOKMHBI perynupytoT cu-
CTEMHbIE W JIOKa/IbHble BOCMaNUTENbHbIE PeaKLK.

YBe/IMYeHNEe Macchl TeNa U OXKMUPEHUE COMPANKEHDI C UISMEHEHU-
AMK 6enoii KMPOBOI TKaHW, KOTOPbIE XapaKTepU3yeTcA NoABAEHNEM
ANCOYHKLMOHA/IbHBIX aAMMOLMUTOB C NPU3HAKaMK BOCMANUTENbHOM
ZecTpykumuu [6, 7]. 3T aAMNOLUTBI CEKPETUPYHOT NPOBOCNANIUTENb-
Hble LMTOKMHbI, MPUBOAALLME K HapyweHuo GyHKUMIA ApyruX opra-
HOB [8]. C 3TO¥i TOUKM 3peHMsA U3OLITOYHOE HAKOMIEHUE KMPaA MOKHO
CYMTaTb BOCMA/IMTE/IbHBIM MMMYHHbIM 3a601eBaHNeM pa3HOM cTene-
HW aKTMBHOCTM, CNOCOBHBIM MPOBOLIMPOBATL HapyLleHWe meTabonu-
YecKoii afanTaLum opraHMama K bepemeHHoCTH.

BbipabaTbiBaemMble aaMnoLMTamM1 NPOBOCTANUTENbHBIE LIUTOKM-
Hbl: GaKTOP HEKPO3a OMyXONW O U UHTEPNEWKUH-6, ABNAIOTCA OCHOB-
HbIMK TpUTTepamu cuHTesa C-peaktmsHoro 6enka (CPB) [9]. Mo aToit
NpUYMHe ero KOHLEHTPaLMA B KPOBM PAcCMaTPMBAETCA B KayecTse
MapKépa anabeTmyeckux Hapylwenuii [10].

KnuHunueckas 3Haummoctb CPB 3aBUCKT OT ero KOHLEHTpaLuu B
B1ONOrMYECKNX KUAKOCTAX. PasnnyatoT nabopaTopHble TECTbI «06bIY-
Horo C-peakTMBHOTrO 6e/ka» M TeCTbl «BbICOKOUYBCTBUTENBHOTO C-pe-
aktBHoro 6eska (hsCRP)». MocneaHuUit NoNyyYmn WKMPOKoe pacnpo-
CTpaHEeHWe B COBPEMEHHOM KIMHUYECKOM NPaKTUKE U 3aKNtovaeTcs B
o6HapyeHun CPB B AnanasoHe HOPMasibHbIX 3HaYeHW — o 10 mr/a
[11,12].

Mo paHHbIM AnTepatypsl, yposeHb CPB Bo BTOpom TpumecTpe
6epeMeHHOCTU MOXKET UMETb CYLLECTBEHHOE 3HAaYeHWe A NPOrHo3a
FCA. C NOMOLLbO JIOTUCTUMECKOM perpeccumn Bbln NpesiokeH norpa-
HUYHbIN ypoBeHb CPB B cbiBopoTKe KpoBsu 6osiee 1,86 Mr/n, KOTOpbIA
aCcCOLMMPOBaH C Pa3BUTUEM reCTaLMOHHbIX OCNOXHeHWH, BKatodan [C/,
(oW 2,80; 95% AW 1,77-4,43, p<0,001) [13]. B xof4e NpOCMNEKTUBHOIO
nccneposaHuna 300 XKeHLLMH Bbi10 NoKa3aHo, YTo 69% naumeHToK ¢ MC/A,
[0 334aT1A MME/IN MCXOLHO MNOBbILLEHHBIN ypoBeHb hsCRP [14].

B TO e Bpems, yBepeHHbIX AaHHbIX O CBA3W MOBbILIEHHOO
ypoBHa CPE B nepBom Tpumectpe ¢ puckom [C Ha CerogHsALHMM
[eHb He nonyyeHo [15, 16].

INTRODUCTION

GDM is a common variant of metabolic maladaptation
during pregnancy. Its prevalence in the modern Eastern European
population reaches 31.5% [1]. The effectiveness of early GDM de-
tection in large populations depends on the availability and quali-
ty of screening programs and the timely identification of high-risk
groups [2, 3]. Obesity of a woman before pregnancy (BMI 25.0-
29.99 kg/m?) is one of the risk factors for GDM due to the consid-
erable probability of developing abnormal glucose tolerance after
conception [4].

White adipose tissue is the main fat depot and a massive
endocrine organ resulting from the secretion of adipokines and
cytokines. Adipokines participate in metabolic processes, regulat-
ing the action of insulin, glucose absorption, and oxidation of fat-
ty acids [5]. Cytokines regulate systemic and local inflammatory
reactions.

Weight gain and obesity are associated with changes in
white adipose tissue, which are characterized by the appearance
of dysfunctional adipocytes with signs of inflammatory destruc-
tion [6, 7]. These adipocytes secrete proinflammatory cytokines,
leading to dysfunction of other organs [8]. From this point of
view, excessive fat accumulation can be considered an inflamma-
tory immune pathology of varying degrees of activity, capable of
violating the body's metabolic adaptation to pregnancy.

Proinflammatory cytokines produced by adipocytes, such as
tumor necrosis factor-a, and interleukin-6 are the primary trig-
gers for synthesizing C-reactive protein (CRP) [9]. For this reason,
its concentration in the blood is considered a marker of diabetic
disorders [10].

The clinical significance of CRP depends on its concentra-
tion in biological fluids. Laboratory tests of "regular C-reactive
protein" and "high-sensitivity C-reactive protein (hsCRP)" are dis-
tinguished. The latter has become widespread in modern clinical
practice and consists of detecting CRP in the range of normal val-
ues — up to 10 mg/I [11, 12].

According to the literature, the level of CRP in the sec-
ond trimester of pregnancy can be of significant importance for
the prognosis of GDM. Using logistic regression, a cut-off lev-
el of serum CRP>1.86 mg/| was proposed to be associated with
the development of gestational complications, including GDM
(OR=2.80; 95% Cl=1.77-4.43, p<0.001) [13]. A prospective study
of 300 women showed that 69% of patients with GDM had an
elevated hsCRP level before conception [14].

At the same time, no reliable data on the relationship be-
tween elevated CRP levels in the first trimester and the risk of
GDM have been obtained [15, 16].
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LLENb UCCNEAOBAHMUA

OnpegeneHne NPOTHOCTUYECKOW LEHHOCTM ypoBHA hsCRP B
nepsom TpumecTtpe Ana pucka NCL y 6epemeHHbIX ¢ M3BbITOYHOM
Macco Tena.

MATEPUAN U METOADbI

MpoBeaeHo NPOCNEKTUBHOE Hab/togaTelbHOE AECKPUNTUBHOE
NMUIOTHOE KOropTHoe uccnefsoBaHue. 06cnenoBaHbl 105 KEHLMH,
MMEIoLWMX 136bITOK Macchl Tena (MMT=25,0-29,99 Kr/m?) B nepsom
TpumecTpe. Koropta chopmmpoBaHa MeTOAOM CM/OLIHOW BbIGOPKM
13 yncna bepemeHHbIx, 06PaTUBLLUMXCA B KAOUHET aHTEHATA/IbHOMN OX-
paHbl Noga EKaTepuHOYpPrckoro KAMHMYECKOro NepMHATANIbHOTO LIEH-
Tpa BO BTOpPOM KBapTasne 2022 roga. M3 Hux 31 xeHwumHa coctasuna
OCHOBHYO rpynny. B 3Ty rpynny sowu xxeHwwmHbl ¢ [CA. JnarHocTuka
IC[, npoBogmMnack B fiBa 3Tana: Nepsblii — ONPeaeneHne YPoBHSA un-
KeMMM HaToLLaK Npy NePBOM 0OPALLEHNM B JKEHCKYHO KOHCY/bTaLLMIO;
BTOPOM — MepopanbHbIi MOKO30TONEePaHTHbIN TecT (MITT) B 24-28
HeAenb Npu OTCYTCTBUM MPOTUBOMOKA3aHWi. AuarHos MCA cumntancs
YCTaHOB/IEHHbBIM MPK 3HAYEHMAX FOKO3bI B N1a3Me BEHO3HOM KPOBU
HaToLLaK B npeaenax 25,1 Ho <7,0 Mmonb/a nam no pesynstatam NITT
npu ypoBHe munkemun 210,0 Mmonb/n vepes 1 yac u 28,5, Ho <11,1
MMO/Ib/N Yepes 2 Yaca [3].

B KOHTPO/IbHYIO Tpynny BKAOYEHbl 74 KeHLMHbI, bepemeH-
HOCTb Y KOTOPbIX MPOTeKana 6e3 HapyLweHWi yrneBogHoro obmeHa.

KpuTtepuamu srkatodeHusa nocnyxkmam UMT xeHLWwmHbI B | Tpume-
cTpe 6epemeHHocTH 25,0-29,99 Kr/m?, nposeaeHne BUOXMMUYECKOTO
aHasIM3a KPoBW C OMNpesesieHUEM [IOKO3bl N1a3Mbl BEHO3HOW KPOBU
M KOMMNIeKca NPeHaTaNbHOrO CKPUHUHTA B | TpUMecTpe, Hannume pe-
3ynbtatos MITT B 24-28 Hefenb, AOCTUKEHNE BepeMeHHOCTU AOHO-
LEHHOro Cpoka (37 Heaenb 1 6onee), MHGOPMUPOBAHHOE Cornacue
6epeMeHHO Ha yyacTMe B UCCeA0BaHUMN.

MpuMeHeHbI cneaytolpe KpUTEPUM UCKIIOYEHUA: HOHbIM BO3-
pacT — 18 net u mnaauwe; Bospact 40 neT u 6onee; sHAOKPUHHbIE 3a-
60/1€BaHNA, B TOM YMCAe caxapHbli avabeT | nam |l TMnos; npumeHe-
HME BCMIOMOraTelbHbIX PeNpPOLAYKTUBHbIX TEXHONOMIA; recTaLMOHHble
OC/IOKHEHUA: MPE3KNAMINCUSA, OTCIIOMKA HOPMA/IbHO PACMONOKEHHOM
NAALEHTbI, 3aePKKa pPoCTa NNoAa; UHOEKLMOHHO-BOCMANUTENbHbIE
3ab0/1eBaHmA, NepeHeCcEHHbIe B TeYeHNe TPEX MeCALEB, NPeaLIecTBy-
IOLLMX HACTynieHnto bepemeHHOCTH; ocTpoe MHEKLMOHHO-BOCMA-
nuTenbHOe 3abosieBaHMe M/MAKM HannuMe XPOHUYECKOro BOCMasiu-
TeNbHOro 3ab071eBaHMA B CTaAuM 060CTPEHUS B MEPBOM TPUMECTPE;
conepxaHue CPB B cbiBopoTke Kposu 10 mr/n n 6onee. Mo Bo3pacty,
NapuTETY, COMATUYECKOMY U aKyLEPCKO-TMHEKONIOMYECKOMY aHaM-
Hesy, cnocoby poaopaspeLLeHns CpaBHEHWE rpynn He NPOBOAWIOCh.

Y KaKaoM KEeHLLMHbI NPU NPOBEAEHNM KOMMIEKCa npeHaTasb-
HOW AWMArHOCTUKM B | TPUMECTpEe COXpaHAANCb 06pasLbl BEHO3HOW
KPOBM A/1A onpeaeneHns nokasatens KoHueHTpaummn hsCRP, koto-
pble HemeLIeHHO LeHTPUdYrMpoBannch, CbiIBOPOTKAa OTAENANACb U
XpaHunacb npu Temnepatype -40°C. Mcnonb3osanca TypouanmeTtpu-
Yyeckuii meToa. Bce nabopaTopHble M3MepeHUs NMPOBOAMANCH OLHO-
BPEMEHHO B OZHOM 1IabOPATOPUM OLHVMM U TEM KE CMELMATUCTOM.
Mcnonb3osanca Habop «C-reactive protein-HS» (BioSystems, Spain),
aHanm3aTop oTKpbIToro TMna Dimension Xpand (Siemens Healthcare
Diagnostics Inc., USA).

WccnenosaHne oaobpeHo SIOKasIbHbIM 3TUHECKMM KOMUTETOM
EKaTepMHOYPrCcKOro KAMHWYECKOro NepuHaTasbHOro LieHTpa (npoTo-
kon Ne1/2/2022 ot 02.02.2022 roaa).

CratucTMyeckan 0bpaboTka NMoNyYEHHbIX AaHHbIX NpoBeAeHa €
MOMOLLbIO Mporpammuoro naketa SPSS v.23.0.0 for Windows. AHanus
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PURPOSE OF THE STUDY

Our study aims to determine the significant prognostic value
of hsCRP levels in the first trimester for the risk of GDM in obese
pregnant women.

METHODS

A prospective observational descriptive pilot cohort study
was conducted involving 105 obese pregnant women (BMI=25.0-
29.99 kg/m?) examined in the first trimester of pregnancy. The co-
hort was formed using the continuous sampling method among
pregnant women who visited the Antenatal Fetal Care Depart-
ment of the Ekaterinburg Clinical Perinatal Center in the second
quarter of 2022. Of these, 31 women formed the main group.
This group included women with GDM. GDM was diagnosed in
two stages: the first was determining the fasting blood glucose
level during the first visit to the antenatal clinic; the second was
an oral glucose tolerance test (OGTT) at 24-28 weeks, provided
there were no contraindications. The diagnosis of GDM was con-
sidered established when fasting venous plasma glucose values
were within the range of 5.1 but <7.0 mmol/l or according to the
results of OGTT with a glycemia level of 210.0 mmol/I after 1 hour
and >8.5 but <11.1 mmol/| after 2 hours [3].

The control group included 74 pregnant women without
carbohydrate metabolism disorders.

The inclusion criteria were: BMI of 25.0-29.99 kg/m? in the
first trimester of pregnancy, data on biochemical blood analysis
with plasma glucose level and a prenatal screening in the first
trimester, availability of OGTT results at 24-28 weeks, achieving
full-term pregnancy (37 weeks or more), informed consent of the
pregnant woman to participate in the study.

The exclusion criteria were: young age 18 years and less; or
40 years and more; endocrine diseases, including diabetes melli-
tus type 1 or 2; application of assisted reproductive technologies;
gestational complications: preeclampsia, detachment of a typi-
cally located placenta, fetal growth retardation; infectious and in-
flammatory diseases during the three months preceding the con-
ception; acute infectious and inflammatory disease and/or the
presence of chronic inflammatory disease in the acute stage in
the first trimester; serum CRP>10 mg/I. No comparison of groups
was made by age, parity, somatic and obstetric-gynecological his-
tory, or delivery method.

During the prenatal diagnostics procedure in the first tri-
mester, venous blood samples were collected from each woman
to determine the hsCRP concentration. They were immediately
centrifuged, and the serum was separated and stored at -40°C.
The turbidimetric method was used. All laboratory measure-
ments were carried out simultaneously in one laboratory by the
same specialist. The C-reactive protein-HS kit (BioSystems, Spain)
and the open-type Dimension Xpand analyzer (Siemens Health-
care Diagnostics Inc., USA) were used.

The study was approved by the Local Ethics Committee of
the Yekaterinburg Clinical Perinatal Center (protocol No. 1/2/2022
dated 02.02.2022).

Statistical processing of the obtained data was carried out
using the SPSS v.23.0.0 for the Windows software package. Sha-
piro-Wilk criterion showed that the distribution of values was
not normal, therefore nonparametric statistical methods were
used. The median, 1%, and 3" quartiles were used to describe the
central tendency. Nonparametric criteria (Mann-Whitney U-test)
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UMCNOBbIX MAPAMETPOB NOKa3as, YTo Uccieayemble BbIGOPKM He Noa-
UMHANIUCb 3aKOHY HOPMaJIbHOTO pacrnpeaeneHus (MposepKka ¢ MomMo-
Wwbto KpuTepus LLlanupo-Yuska), B cBaAsu ¢ yem Bblan UCMOb30BaHbI
HenapameTpuyeckre MeToAbl CTaTUCTUKU. [1nA onucaHuA LeHTpanb-
HOM TEHAEHLUMM NCNOb30BaNack MeamaHa, 1-i v 3-it Keaptuaun. Ans
BbIABNEHWA PA3/IMUNA MEXAY TPynnamu ANA KOAMYECTBEHHbIX MOKa-
3aTeneil UCNonb30BaNUCh HenapameTpuyeckme Kputepun (U-Kpute-
puit MaHHa-YUTHM). Paznnumna oTHOCUTENbHBIX NOKasaTenel (nonei)
NOATBEPKAA/IMCb HeMnapameTpuyeckum METOAOM — KpuTepuem x>
MupcoHa. CTaTUCTUYECKM 3HAUMMBIMM CYUTANUCh PA3INYMNA NPU YPOB-
He p<0,05.

[na onpepenenns sannaHoctn hsCRP npu nporHose ICA y
6epemeHHbIX ¢ U3ObITOYHOM Maccolt Tena ucnosnbsosancs ROC-aHa-
NK3 ¢ BbluMcneHrem naowaay nog ROC-kpusoii (AUC). ROC-aHanus
obecneunBaeT LOCTYNHOE ONWCaHWe AMArHOCTUYECKOW TOYHOCTH,
TaK KaK OLLEHWBAeT W NPeACTaBaAEeT BCE KOMOUHALMMN YyBCTBUTENb-
HOCTU (MCTUHHO NonoXuTenbHble caydan (c FCA)) u cneunduryHocTU
(MCcTMHHO oTpuuaTenbHble cayyam (6e3 ICA)). 3HayeHune AUC, pas-
Hoe 0,5, yKa3blBaeT Ha To, YTO paccMaTpuBaemble MapKepbl He obna-
[al0T AMCKPUMUHALMOHHOW cnocobHocTbio. [o3Tomy nposoamunach
oueHKa gocrosepHoctn otimuma AUC ot 0,5. B pesynbraTtax yKasaH
poseputensHbli MHTepBan ana AUC hsCRP u MMT, 3HauMmocTb oT-
nmunin AUC ot 0,5.

PE3YNLTATbI

MegfmMaHHOe 3HayeHWe Cpoka GepemeHHOCTH, Npu KOTOPOM
nposoaucs 3abop maTepuana ANf ONpeneneHus KOHLEHTpaLuu
hsCRP, coctaBuno B ocHosHoW rpynne 89 aHel [86; 91], 8 KOHTPO/b-
HoM rpynne — 88 aHelt [86; 92] (p=0,804).

B ocHoBHo1 rpynne kputepun ICL B | TpMecTpe BbifBAEHbI Y 26
KEHLWMH (84%), Bo |l TpMMecTpe [0 NpoBeAeHWs NepopabHOrO k-
Ko3oTonepaHTHoro Tecta —y 1 (3%), no pesynbtatam MITT -y 4 (13%).

Mo Hawwmm paHHbIM, UMT y 6epemeHHbix ¢ ICA B | TpumeTpe
6bin Gonblue, Yem B KOHTponbHOM rpynne (p<0,001). MeguaHHoe
3HaveHne MMT=28,06 Kr/m? npubauKanocb K MnoKasaTesto, cooT-
BETCTBYOLEMY OxuMpeHuto | ctenenmn (30 kr/m?) [17, 18]. YposeHb
hsCRP, cooTBETCTBYIOWMIA CUCTEMHOMY Hecneuuduyeckomy Bocna-
nuTensHomy npoueccy (20,5 mr/a) [19], Habnoganca y 68% (21/31)
YKEHLUMH OCHOBHOW rpynMbl, B KOHTPO/IIbHOW rpynne perucTpupo-
Banca avwb y 15% (11/74) 6epemerHbix (p=0,01). Mpu 3Tom 6onee
BbICOKMI MefMaHHbIV NOKa3aTeNb Haba4anca TakKe B OCHOBHOM
rpynne — 2,5 [0,4; 5,7] mr/n, 8 kKoHTponbHoWi — 0,4 [0,4; 0,4] mr/n
(p<0,001) (Tabn. 1).

C nomoubto ROC-aHanu3a BblsBAEHA AMArHOCTUYECKan 3Hauu-
mocTb hsCRP ans HapyLeHui yrnesogHoro obmeHa B | Tpumectpe be-
pemeHHocTH (Taba. 2). O6ocHoBaH nopor otceveHun (cut-off), paHbiit
hsCRP=0,5 mr/n, KoTopblit cootseTcTByeT MCL, C TOYHOCTbIO Knaccudu-
Kauum ocnoxHeHua 80% (4yBCTBUTENBHOCTb 68%, cneundruyHoCTb
85%) (puc.).

Tabauya 1 3Ha4eHua UMT u koHueHmpayusa hsCRP, Me [Q1; Q3]

Mapametp

OcHOBHasA rpynna

were used to identify differences between groups for quantitative
indicators. Differences in relative indicators (proportions) were
confirmed by a nonparametric method (Pearson's x2 criterion).
Differences were considered statistically significant at a level of
p<0.05.

ROC analysis with calculation of the area under the ROC
curve (AUC) was used to determine the validity of hsCRP test in
predicting GDM in obese pregnant women. ROC analysis provides
an accessible description of diagnostic accuracy since it evaluates
and presents all combinations of sensitivity (truly positive cases,
with GDM) and specificity (truly negative cases, without GDM). If
AUC=0.5 the markers under consideration do not have discrim-
inatory ability. Therefore, the significance of the difference be-
tween AUC and 0.5 was assessed. In the results we indicate the
confidence interval (Cl) for AUC hsCRP and BMI and the signifi-
cance of the differences between AUC and 0.5.

RESULTS

The median gestational age at which the sample was col-
lected for the hsCRP test was 89 days [86; 91] in the main group
and 88 days [86; 92] in the control group (p=0.804).

In the main group, GDM criteria were found in 26 women
(84%) in the first trimester, in 1 woman (3%) in the second tri-
mester before the OGTT, and in 4 women (13%) according to the
OGTT results.

According to our data, the BMI in pregnant women with
GDM in the first trimester was higher than in the control group
(p<0.001). The median BMI of 28.06 kg/m? was close to the level
corresponding to Grade | obesity (30 kg/m?) [17, 18]. The hsCRP
level corresponding to the systemic non-specific inflammatory
process (20.5 mg/l) [19] was observed in 68% (21/31) of women
in the main group. In contrast, in the control group it was record-
ed only in 15% (11/74) of pregnant women (p=0.01). Moreover,
a higher median value was also observed in the main group — 2.5
[0.4; 5.7] mg/|, compared to the control group — 0.4 [0.4; 0.4]
mg/I (p<0.001) (Table 1).

ROC analysis revealed the diagnostic significance of hsCRP
test for carbohydrate metabolism disorders in the first trimester
of pregnancy (Table 2). The cut-off threshold equal to hsCRP=0.5
mg/| was justified, corresponding to GDM with an accuracy of
complication classification of 80% (sensitivity=68%, specifici-
ty=85%) (Fig.).

DiScuUsSION

The incidence of GDM in pregnant women is a significant
concern, as it remains high and shows no signs of decreasing. Our
study in the Ural Federal Region revealed that 13.99% of wom-
en had pregnancy complications due to diabetes mellitus, while

Table 1 BMI and hsCRP values, Me [Q1; Q3]

KoHTponbHasA rpynna

Parameter Main group (n=31) Control group (n=74) P
NMT, kr/m?
28.06 [25.63; 29.09] 27.1[25.62; 28.06] >0.05
BMI, kg/m?
K hsCRP,
ST R (B L7 2.5[0.4;5.7] 0.4[0.4; 0.4] <0.001

hsCRP concentration, mg/I

NpumeyaHve: p — CTaTUCTUYECKaA 3HAUMMOCTb PA3INYMIA MeXay rpynnamu no U-kputepuio MaHHa-YWUTHU
Note: p — statistical significance of differences between the groups according to the Mann-Whitney U-test
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Puc. ROC aHanu3 0na hsCRP u UMT dna I'CA 8 | mpumecmpe y bepe-
MeHHbIX ¢ U3bbimoyHol maccoli mena

Fig. ROC analysis for hsCRP and BMI for GDM in the first trimester in
obese pregnant women

OBCYXXAEHME

3abonesaemocTb [C/l 6epeMeHHbIX KEHLLWH JOCTATOYHO BbICO-
Ka M He MMeeT TeHAEHLMU K CHUXKeHUH0. Tak, B Ypanbckom desepans-
HOM OKpyre [0NA ¥eHLWMH, 6epeMeHHOCTb Y KOTOPbIX OCI0XHUAACH
CaxapHbIM AMabeToMm, U3 YMCNa 3aKOHUMBLUMX BepeMeHHOCTb B 2022
rofly coctasuna 13,99 %, 8 Ceepanosckoi obnactn — 15,85 % [20]. B
Halem uccnepoBaHum Yactota ICA 6bina 29,5%, YTo CyLLeCTBEHHO
60/1bLLE 3HAYEHUI, ONy6/IMKOBAHHbIX B OTPAC/IEBOW CTAaTUCTUKE, U YTO,
BEPOATHO, 0OYCNOBIEHO KOHLIEHTPALMEN KEHLUMH BbICOKOTO pUCKa B
KabvHeTe aHTeHaTaIbHOW OXxpaHbl NnoAa MepuHaTanbHOrO LEHTPa.

Monaraem, 4To M3ObITOUHAA Macca Tena BHe APYrvX COMyTCTBY-
tolwmx GaKkTopOoB (BO3PACT, MApUTET, aKyLLIepPCKUiA U 0bLLMI aHamHe3)
CnocobCcTByeT HapyweHUto MeTabonnyeckoi aesagantaumn. Ha se-
poATHOCTb pa3suTnA MCLl, 04eBMAHO, BAMAET BbIPAXKEHHOCTb M30bITKA
Maccbl TeN1a, C KOTOPbIM KEHLLMHA BCTynaeT B bepemMeHHOCTb. OaHa-
KO B HacTosLLee Bpems M3ObITOYHas Macca Tena He paccMaTpuUBaeTcs
Kak onpeaenstowmii daktop pucka ICA 1 He aBnseTcA nokasaHUem
ana nposegenua MITT npu NepBom BU3WUTE K Bpady aKyllepy-ruHe-
Konory o 24 Hegenb [21]. Moatomy Ans yTouHeHUA NabopaTopHbIX
KpuTepmes pucka CLly AJaHHOM KaTeropym XKeHLLMH Mbl UCCeA0BaNu
KoHueHTpaumto hsCRP B | TpumecTpe. MonyyeHHble HaMK faHHble Mo-
Kasanu npeobnasaHue bonee BbipaxKeHHOW M3BbITOYHONM Macchl Tesa
y naupeHToK ¢ ICA. MeanaHHOe 3HaYeHMe NPUBANKANOCh K AMarHo-
CTUYECKMM KPUTEPUAM OXKUPEHUA.

[lons ¥eHLWKH ¢ nosblweHHbIM ypoBHem hsCRP 6bina B 4,5 pasa
6onbLue, yem B rpynne KoHTpons (p<0,001). HeobxoaMmo oTMETUTD,
yto hsCRP okasancs nporHoctuyecku adpdektuseH y 5 (17%) bepe-
MEHHDIX EHLLMH C U36bITOUHOM Maccoii Tena u FCA, AnarHocTMpo-
BaHHbIM NO pe3y/bTaTaM BTOPOro 3Tana B 24-28 Hefenb, TO eCTb Npu
HOPMa/lbHOM YPOBHE IIMKEMWM B EPBOM TPUMECTpe bepeMeHHOCTH.

PaHee B nuTepaTtype 6bl10 NOKA3aHoO, YTO CneLMdUYHOCTb Co-
fepanuna hsCRP B nepsom TpumecTpe gs1a nporHosa MC Ha no3a-
Hem cpoke (24-28 Hefenb) Takke cocTansana 87,2% (95% AN 83,5-
90,1). MegmaHHoe 3HayeHne CPB 6bin0 6Go/blue Y MKEHWMWH npu
passuTum FC, yem 6e3 Hero [22]. ABTOpbI UCCNEA0BaHUSA, NPOBEAEH-
Horo Ha 6ase King's College Hospital (London, UK), npuwau K aHano-
TMYHOMY BbIBOZY O Pa3nnymu KoHLeHTpauuii CPB npu passutum MCL
u ero otcytcteum: 5,77 [2,7; 11,6] u 3,21 [1,62; 6,97] mr/n cooteeT-
cTBeHHO (p<0,001). OfHAKO OHM OTMETUAM, YTO B MHOrODAKTOPHbIX
MOAEeNAX 3TOT NoKasaTeNb TepAeT NMPOrHOCTUYECKYIO LieHHOCTb [23].
CKopee BCEro TaKoM HecneumoUYecKUin CUCTEMHBIN MapKEp, Kak
hsCRP, He06X0AVMO NPUMEHATH B KAYeCTBE MPOrHOCTUYECKOTO KpUTe-
pusA B rpynnax HeEOYEeBUAHOTO PUCKA, NPU COCTOAHUAX, MOrPAHUYHDBIX

Tabauya 2 [Nnowads nod xapakmepucmuyeckoli ROC-kpusoli

AUC [95% V]
AUC [95% Cl]

p >0.05

UMT, Kr/m?
BMI, kg/m?

0.59[0.47; 0.73]

cut-off hs-CRB=0.5 mr/n
cut-off hs-CRB =0.5 mg/I

o o
7 %

o
1

YyscTBUTENBHOCTL / Sensitivity

—hs-CRB
——WMT / BMI
---TMMNK=0.5/AUC=0.5

o
i

0,01 I I T I
0,0 0,2 0,4 0,6 0,8 1,0

1-CneumndmyHocte /' 1-Specificity

in the Sverdlovsk Region, it comprised 15.85% [20]. Our research
found an even higher incidence of GDM of 29.5%, which is signifi-
cantly higher than common values. This is likely due to the large
number of high-risk pregnant women visiting the Antenatal Fetal
Care Department of the Perinatal Center.

Obesity, apart from other concomitant factors (age, parity,
obstetric and general anamnesis), contributes to metabolic mal-
adaptation. The probability of developing GDM is influenced by
the severity of obesity at the pregnancy onset. However, obesi-
ty is currently not considered a determining risk factor for GDM.
It is not an indication for OGTT at the first visit to an obstetri-
cian-gynecologist before 24 weeks [21]. Therefore, to clarify the
laboratory criteria for the GDM risk in this category of women,
we assessed the level of hsCRP in the first trimester. Our data
showed the prevalence of more pronounced obesity in patients
with GDM. The median value was close to the diagnostic criteria
for obesity.

The proportion of women with elevated hsCRP levels was
4.5 times higher than in the control group (p<0.001). It should be
noted that hsCRP was prognostically effective in 5 (17%) obese
pregnant women with GDM diagnosed on the basis of the second
stage results at 24-28 weeks, i.e., with normal glycemic levels in
the first trimester of pregnancy.

Earlier, it was shown in the literature that the specificity
of hsCRP test in the first trimester for predicting GDM at a late
stage (24-28 weeks) was also 87.2% (95% Cl 83.5-90.1). The me-
dian CRP value was higher in women with GDM than without it
[22]. The authors of a study conducted at King's College Hospital

Table 2 Area under the ROC curve

KoHueHTpauus CPB, mr/n
CRP concentration, mg/I

0.77 [0.66; 0.88]

<0.001

MNpumeyanua: AUC nnowasb nog xapaktepuctudeckoit ROC-kpusoid, N — noseputenbHbiit nHTepsan ans AUC, p — 3HaummocTb otamnumnii AUC ot 0,5
Notes: AUC is the area under the ROC characteristic curve, Cl is the confidence interval for AUC, p is the significance of differences in AUC from 0.5
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¢ 3abonesaHvem [24, 25]. Mpumepom TaKoii LLEeneBo rpynnbl MoryT
6biTb 6epemeHHble ¢ U36bITOUHOM Maccoi Tena (25,0-29,99 Kr/m2), ¢
KOHLIEHTPALLMeN [t0KO3bI B N1a3Me BEHO3HOW KPOBM HATOLLLAK MeHee
5,1 MMO/b/N B NEPBOM TPUMECTpE.

3AKNIOYEHUE

YBenuyeHue KoHueHtpauun hsCRP cebiwe 0,5 mr/n peko-
MEHAYETCA AN CKPUHMHIA Y BepemeHHbIX € M3ObITKOM Macchl Tena
(MUMT=25,0-29,99 Kr/m?) 1 HOpMa/bHbIM YPOBHEM FMKEMUM B MeEp-
BOM TpUMecTpe. [laHHbIN MapKEP MOXKET CAYKWUTb AONONHUTENbHBIM
NPOrHocTMYECKUM Kputepmem ICA 1 6biTb MCNOb30BAHHbBIM AA Bbl-
JAeneHna 6epeMeHHbIX KEHLMH ¢ M3ObITOYHOM MAccoi Tena B rpynny
pUCKa MO HapyLUEHWIO YIIeBOAHOMO 0BMeHa € paHHUX CPOKoB bepe-
MEHHOCTH.

(London, UK) came to a similar conclusion about the difference in
CRP concentrations in pregnant women with and without GDM:
5.77 [2.7; 11.6] vs. 3.21 [1.62; 6.97] mg/I|, respectively (p<0.001).
However, they noted that in multivariate models this indicator
loses its prognostic value [23]. Such a non-specific systemic mark-
er as hsCRP should probably be used as a prognostic criterion in
groups of unclear risk in the border-line conditions [24, 25]. A tar-
get group of pregnant women with a BMI of 25.0-29.99 kg/m?,
and a fasting venous plasma glucose level <5.1 mmol/l in the first
trimester might be an example.

CONCLUSION

Our research suggests that an increase in the hsCRP con-
centration above 0.5 mg/l could be a promising screening tool
for pregnant women with obesity (BMI=25.0-29.99 kg/m?) and
normal glycemia level in the first trimester. This marker may be
used as an additional prognostic criterion of GDM and might sig-
nificantly improve the early detection of pregnant women at risk
of carbohydrate metabolism disorders, offering hope for better
management of GDM from the earliest stages of pregnancy.
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