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Llenb nccnef0BaHMA: BbISBUTL PaHHWE KIMHUKO-MeTaboIMyecKme NpeAUKTOPbI FreCTalMoHHOro caxapHoro avabeta (TC/A) u npesknamncum B | Tpu-
MecTpe 6epeMeHHOCTY 1 060CHOBaTb HEO6XOANMOCTb NEPCOHANN3MPOBAHHOW CTPaTeruy CKpUHMHIa. MaTepuansl u MeToabl: MpoBeseHo peTpocnek-
TWBHOE KOrOPTHOE MCC/Ie0BaHUE THMa «C/y4ali-KOHTPO/Ib» Ha 6aze MHOronpodubHOM ropoackom 60/bHMLbI N2 2 1. AcTaHbl (n=600). OCHOBHYO
rpynny coctaBuam 300 6epeMeHHbIx ¢ [C/l, KOHTPO/bHYIO — 300 XeHLWWH ¢ PpU3noNornyecKon 6epeMeHHOCTbI0. MpoaHaM3UpoBaHbl aHTporoMe-
Tpuyeckue aaHHble (MMT), aHamMHe3 u nabopaTtopHble nokasatenu (raoko3sa Hatowak, HbA1c) npu noctaHoBke Ha yyeT go 12 Heaenb. CTaTucTy-
Yeckuit aHanus BraoYan U-kpuTepumii MaHHa-YUTHM, pacyeT oTHoleHus waHcos (OR) n ROC-aHanus. PesybTaTel: naumeHTku ¢ FCJ umenn go-
cToBepHo 6osiee BbicoKM VIMT (oxupenue y 31,0 % npotus 9,0 %, p <0,001) n Bo3spact. YactoTa npesknamncuu B rpynne C/ coctaswna 7,3 %
npoTuB 3,3 % B KOHTPO/IE; YCTaHOB/EHO, YTO Hannuve C/l MOBbIWAGT PUCK PasBUTUA Npeskaamncumn 6onee yeM B ABa pasa (OR=2,295; 95% Cl:
1,067-4,934). ROC-aHa/nn3 BbIIBU/ BbICOKYIO AMArHOCTUYECKYIO LLEHHOCTb OTAe/IbHbIX MAapKepoB B | TpUMecTpe. [/110K03a HaToLWaK npy NoporosoM
3HaueHun >4,49 MMo/Ib/N NoKasana YyBCTBUTENLHOCTb 71,6 % 1 cneunduyHocTb 76,6 % (AUC=0,787; 95% AW: 0,745-0,825). [NMKMPOBaHHbIiA re-
morno6ut (HbA1c) npu yposHe >5,27 % NpoAeMOHCTPUPOBa HyBCTBUTE/IbHOCTb 63,8 % U BbICOKYIO crieyunmyHocTb 85,7 % (AUC=0,792; 95 % AN:
0,653-0,894). Paspa6oTaHHas KOMBMHUPOBaHHas NporHocTuyeckas Mogenb (HbATc + ratokosa HaTolak) noKasana HavBbICLLYIO NpejcKasaTeNbHyto
LIeHHOCTb ¢ naowazabto nog ROC-kpusoii (AUC) 0,849, obecneunsas YyscTBuTeNbHOCTL 90,0 % U cneuuduyHocTb 78,2 %. 3aknoueHue: [NMK1po-
BaHHbI reMor/106VH 1 ToWaKoBas rnkeMua B | TpUMecTpe ABNAIOTCA He3aBUCMMbIMK NpeavkTopamu I'C/L u accoummnpoBaHHOM NpesknaMncun. Bre-
ApeHwe 6an/bHOW OLLeHKM PUCKa NpY NepBoii ABKe NO3BO/IAET BbIAE/INTL FPYNMY /1A PaHHEro Havyana NepCcoHaNN3MPOBaHHOM NPOPUNAKTUKM, He A0-
KUAAACL CTAHAAPTHbIX CPOKOB NEPOPasIbHOrO r/IOKO30TONEPAHTHOrO TecTa (24-28 Hegenb), HTO MOXET CHUBUTB HACTOTY aKyLIEPCKUX OCOMHEHWIA.

KnroueBbie cnoBa: zecmayuoHHbiii caxapHbili duabem, npeskaamncus, paHHuli ckpuHurz, HbATc, npoeHo3uposaHue, nepsbiii mpumecmp
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Abstract

Aim: To identify early clinical and metabolic predictors of gestational diabetes mellitus (GDM) and preeclampsia in the first trimester of pregnancy
and to justify the need for a personalized screening strategy. Materials and Methods: A retrospective case-control cohort study was conducted at
the Multidisciplinary City Hospital No. 2 in Astana (n=600). The main group consisted of 300 pregnant women with GDM, and the control group
comprised 300 women with physiological pregnancy. Anthropometric data (BMI), medical history, and laboratory indicators (fasting glucose, HbA1c)
recorded at registration (up to 12 weeks) were analyzed. Statistical analysis included the Mann-Whitney U-test, odds ratio (OR) calculation, and ROC
analysis. Results: Patients with GDM had significantly higher BMI (obesity in 31.0 % vs. 9.0 %, p<0.001) and age. The incidence of preeclampsia in the
GDM group was 7.3 % vs. 3.3 % in the control group; it was established that GDM increases the risk of preeclampsia by more than two times (OR=2.295;
95% Cl: 1.067-4.934). ROC analysis revealed high diagnostic value of individual markers in the first trimester. Fasting glucose at a threshold of
>4.49 mmol/L showed a sensitivity of 71.6 % and specificity of 76.6 % (AUC=0.787; 95 % Cl: 0.745-0.825). Glycated hemoglobin (HbA1c) at a level
>5.27 % demonstrated a sensitivity of 63.9 % and high specificity of 85.7 % (AUC=0.792; 95 % Cl: 0.653-0.894). The developed combined prognostic
model (HbA1c + fasting glucose) showed the highest predictive value with an area under the ROC curve (AUC) of 0.849, providing a sensitivity of
90.0 % and specificity of 78.2 %. Conclusion: Glycated hemoglobin and fasting glycemia in the first trimester are independent predictors of GDM and
associated preeclampsia. Implementing a risk score assessment at the first antenatal visit allows for the identification of a group for early initiation of
personalized prevention, without waiting for the standard OGTT timing (24-28 weeks), which may reduce the incidence of obstetric complications.
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Introduction come for their first visit, undergo mandatory glucose

At the present stage of obstetrics development, met-
abolic disorders during pregnancy are not an isolated
endocrinological problem, but a fundamental risk factor
of severe obstetrical and perinatal complications. There
is a persistent global trend of a higher rate of hypergly-
caemia: global studies show that carbohydrate metabo-
lism disorders are reported in 7.5 % to 27 % depending on
the area and diagnostic criteria [1, 2]. A meta-analysis of
the data in the USA and Canada for 2023 shows 6.9 % to
13.7 %, which confirms the immensity of the problem [2].

Of special concern is the close pathogenetic associa-
tion between gestational diabetes mellitus (GDM) and
hypertensive disorders, particularly preeclampsia [3].
Both conditions share the common origin, that is endo-
thelial dysfunction, chronic systemic inflammation, and
insulin resistance [4]. Maternal hyperglycaemia, which
affects the foetus, not only causes gigantism and birth
traumas, but also programs long-term vascular health of
descendants [5].

However, despite the proven risks, the currently used
screening approaches need reviewing. According to the
current Clinical Protocol of the Ministry of Health of
the Republic of Kazakhstan, all pregnant women, who

level measurement (fasting venous plasma) to rule out
manifestations of diabetes mellitus. A traditional algo-
rithm for GDM diagnosis includes an oral glucose toler-
ance test (OGGT) at week 24-28 for all pregnant women
having risk factors [6, 7]. Clinically, this timing is rather
late: by the end of the second trimester, placentation is
complete, and the main vascular modifications are over.
The therapeutic window, i.e. first trimester, when angio-
genesis can be most successfully corrected, is lost [7-9].

The objective of the study is to use a retrospec-
tive analysis to identify statistically significant clinical
and laboratory parameters of GDM and preeclampsia
during the first trimester and to justify the early risk
stratification.

Materials and methods

Study design. A retrospective cohort (case-control)
study was conducted in the obstetrics unit of Multidis-
ciplinary Hospital No. 2 (Astana). Study duration: 2024-
2025. The study was approved by the Local Ethics Com-
mittee (Minutes No. 7 dated 16.01.2026).
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Sample description. The study included 600 preg-
nant women.

o Main group (n=300): patients with GDM con-
firmed with laboratory test results.

« Control group (n=300): patients with uncompli-
cated pregnancy, similar age and parity.

o Exclusion criteria: symptomatic type 1 or type 2
diabetes mellitus, multiple pregnancy, severe co-
matic pathology.

Methods of analysis. Since the study was retrospec-
tive, informed consent was not required; patient data
were anonymised. Data were collected from forms 077/y,
096/y, and 097/y. Body mass index (BMI) was calculated
using anthropometric data (height and weight) recorded
at the first visit to register as pregnant during the first
trimester. SPSS Statistics 26.0 package was used for sta-
tistical processing. Mann-Whitney U test, Pearson’s

chi-square test (x2), and ROC analysis with AUC calcu-
lation were used.

Results

A comparative analysis showed statistically significant
intergroup differences (Table 1). Patients with GDM were
significantly older (34.51 + 4.69 vs. 32.93 + 5.21 years
old, p=0.0002). A pivotal factor was obesity: BMI 2
30.0 kg/m? was reported three times more frequently in
the main group (31.0% vs. 9.0 %, p < 0.0001).

The analysis of laboratory parameters during the first
trimester demonstrated that the mean fasting glucose
levels in the main group were 4.81 + 0.62 mmol/L (con-
trols: 4.25 + 0.49 mmol/L, p < 0.001). HbAlc values were
also significantly higher: 5.57 + 0.46 % vs. 4.32 + 1.63 %
(p < 0.003).

Table 1. Clinical and Anamnestic Characteristics of the Groups

Indicator Group with GDM (n = 300) | Control group (n =300) P-level
Age, years (M + SD) 34.51 +4.69 32.93+5.21 0.0002
BMI, obesity (= 30 kg/m?), n (%) 93 (31.0%) 27 (9.0 %) <0.0001
BMI, normal (18.5-24.9 kg/m>), n (%) 105 (35.0%) 201 (67.0 %) <0.0001
Inheritance of diabetes, n (%) 47 (15.7 %) 15 (5.0 %) 0.00002
HSD in the anamnesis, n (%) 57 (19.0 %) 7 (2.3%) <0.0001

YyectButenoHocTb (TPR)

0.0 4= ]

— KoMBUHMpoBaHHas Mogens (AUC = 0.849)
—=—+ HbAlc (AUC = 0.792)
noko3a HaTowak (AUC = 0.787)

0.0 0.2 0.4

T
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100 - CneuundcduyHocts (FPR)

Figure 1. Comparison of the predictive value of monomarkers and the combined model (ROC analysis)
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Association with preeclampsia. The rate of pre-
eclampsia in the main group was 7.3% (n=22); it is
more than twice as high as in controls (3.3% (n=10)).
GDM increases the risk of preeclampsia by 2.29 times
(OR=2.295; 95 % CI: 1.067-4.934).

ROC analysis. In order to evaluate the prognostic
value, the following cut-oft values were recorded:

e« HbAlc: > 5.27 % (AUC=0.792; p < 0.0001).
o Fasting glucose: > 4.49 mmol/L (AUC=0.787;
p < 0.0001).

Combined model (HbAlc + glucose): the best
result was demonstrated, with AUC=0.849, sensitivity of
90.0 %, and specificity of 78.2 %.

Table 2. Scoring of Risk Factors

The analysis of significant predictors and ROC
analysis (Figure 1) were used to develop a patient-spe-
cific prognostic model. For the practical use, a scoring
(Table 2) was suggested, which allows stratifying patients
at their first visit before week 12 of pregnancy.

The identified pathogenetic association between
GDM and preeclampsia necessitates some changes in the
screening paradigm. The scale will allow routing patients
into two groups (Figure 2).

The low-risk group (less than three points) will follow
the standard protocol. Patients scoring three and more
points will be routed along the “red corridor”, requiring
patient-specific preventive measures.

Risk Factor Criteria Points
Chronic arterial hypertension (CAH) Presence 3
Obesity (BMI) >30 kr/m> 3
History of gestational diabetes (GDM) Past occurrence 3
Glycated hemoglobin (HbA1c) >5,51% 2
Fasting glucose 24,81 MmMonb/n 2
Family history of diabetes mellitus (DM) Presence 2
Age =30 1

BepemenHas: aBka [0 12 Hegenb
C6op aHamHe3a n aHanm30B
Pregnant woman: attendance before 12 weeks
Collection of anamnesis and tests

l

BannbHas oueHka hakropos pucka | Scoring of Risk Factors

* XpOH. apTep. runepTeHsus (XAI) - 3 6anna
* IMT 2 30 kr/m2 - 3 6anna
« C/l B aHamHese - 3 6anna
* HbAlc 2 5.51% - 2 6anna
« [Nioko3a HaTowak 2 4.81 mmone/n - 2 6anna
« OTAroWEeHHas HacNeACTBEHHOCTL - 2 6anna
* Bospacr = 30 ner - 1 6ann

« Chronic arterial hypertension (CAH) - 3 points
* BMI 2 30 kg/m? - 3 points
« History of gestational diabetes - 3 points
* HbAlc 2 5.51% - 2 points
« Fasting glucose 2 4.81 mmol/L - 2 points
« Hereditary factors - 2 points
« Age 2 30 years - 1 point

"3eneHsblit kopuaop" / LOW RISK (< 3 points)

[ HU3KMIA PUCK (< 3 6annos) j

Cymma 6annos? /
Sum of points?

Menee 3/ Less than 3

Bonee 3/ More than 3

BbICOKWNI PUCK (= 3 6annos)
"KpacHslit kopugop" / HIGH RISK (2 3 points)

MEPCOHANMN3NPOBAHHASA NMPO®UTAKTUKA /| PERSONALIZED PREVENTION

CraHpapTHOe BegeHue
MNrTT B 24-28 Hepgenb / Standard management
OGTT at 24-28 weeks

1. KoHcynsTaums aHAOKpUHoNora (B Tey. 7 aHeil)

1. Endocrinologist consultation (within 7 days)
2. Early glycemic monitoring / OGTT
3. Start diet therapy (from 12 weeks)
4. Aspirin 150 mg (up to 36 weeks)

2. PaHHnii MOHUTOPUHT rmkemun [ CTT
3. Crapt guetotepanuu (C 12 Hep)
4. Acnupun 150 mr (g0 36 Hepn)

Figure 2. Algorithm for risk-oriented two-level routing of pregnant women at the primary healthcare stage
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Discussion

Our thesis about the required start of the therapy
at 10-12 weeks of pregnancy corresponds to the data
reported by McIntyre et al. (2018) and Benhalima et al.
(2024) [8, 9]. Early intervention allows targeting angio-
genesis prior to placentation completion, which is essen-
tial for hypertension prevention. Thus, early diagnosis of
metabolic predictors makes it possible to achieve the pre-
ventative potential, which is usually lost by 24-28 weeks
of pregnancy.

Management depending on the risk group

A key tool of the proposed strategy is dividing patients
into risk groups when they come for they pregnancy reg-
istration visit. Patients scoring under three points are in
the low-risk group (“green corridor”); their management
falls under the standard procedure, and they undergo
OGTT at 24-28 weeks of pregnancy.

A high-risk group (three and more points, “red cor-
ridor”) requires immediate start of patient-specific pre-
vention. The following measures are proposed for this
group of patients (Figure 2):

« Consultation by an endocrinologist within 7 days.

« Early glycaemia monitoring or early OGTT.

o Diet therapy starting from week 12 of pregnancy.

o Low-dose acetylsalicylic acid (Aspirin) (150 mg/
day, up to 36 weeks of pregnancy) in the high-risk
group (pregnant women with metabolic disor-
ders, obesity and chronic arterial hypertension)
to prevent associated preeclampsia is clinically
justified and is strictly regulated by the current
Clinical Protocol of the Ministry of Health of the
Republic of Kazakhstan, as well as by the current
international guidelines, particularly by the rec-
ommendations of the International Federation of
Gynaecology and Obstetrics (FIGO, 2019) and
the United States Preventive Services Task Force
(USPSTE, 2021) [8, 10].

 The proposed approach makes it possible to use
the therapeutic window of the first trimester,
which is pathogenetically justified to lower the
rate of obstetrical complications.

Study limitations: retrospective single-centre design,
requiring cautious data extrapolation.

Conclusion

1. Glycated haemoglobin (> 5.51%) and fasting gly-
caemia (= 4.81 mmol/L) in the first trimester are the
most significant independent predictors of GDM and
preeclampsia.

2. Introduction of the scoring allows objectifying the
risk of GDM and preeclampsia as early as at the first
pregnancy visit.

3. Use of the «Red corridor» strategy (sum of points)
ensures early start of the patient-specific prevention
and interdisciplinary monitoring, which is a must for
better perinatal outcomes.

The results confirm the hypothesis of the pathoge-
netic association between early carbohydrate metabo-
lism disorders and obstetric complications. The risk of
preeclampsia (OR=2.295) established in this study is in
line with the global data [3,4]. The key observation is
that metabolic predictors (glucose > 4.8 mmol/L, HbAlc
> 5.51 %) are diagnosed at the very first visit.

The current use of OGTT at 24-28 weeks of preg-
nancy is the golden standard of diagnostics; however,
it is too late for prevention. High rates of C-section in
the main group (69.3 %) is a result of delayed diagno-
sis. Given the high accuracy of the combined model
(AUC=0.849), we propose to introduce risk scoring.
Patients with a combination of factors (age > 30, BMI
> 25, glucose > 4.5) should have patient-specific pre-
vention, and therapy should be initiated as early as
10-12 weeks of pregnancy.
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