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Резюме 
Цель исследования: выявить ранние клинико-метаболические предикторы гестационного сахарного диабета (ГСД) и преэклампсии в I три-

местре беременности и обосновать необходимость персонализированной стратегии скрининга. Материалы и методы: Проведено ретроспек-

тивное когортное исследование типа «случай-контроль» на базе Многопрофильной городской больницы № 2 г. Астаны (n=600). Основную 

группу составили 300 беременных с ГСД, контрольную — 300 женщин с физиологической беременностью. Проанализированы антропоме-

трические данные (ИМТ), анамнез и лабораторные показатели (глюкоза натощак, HbA1c) при постановке на учет до 12 недель. Статисти-

ческий анализ включал U-критерий Манна-Уитни, расчет отношения шансов (OR) и ROC-анализ. Результаты: пациентки с ГСД имели до-

стоверно более высокий ИМТ (ожирение у 31,0 % против 9,0 %, p <0,001) и возраст. Частота преэклампсии в группе ГСД составила 7,3 % 

против 3,3 % в контроле; установлено, что наличие ГСД повышает риск развития преэклампсии более чем в два раза (OR=2,295; 95 % CI: 

1,067–4,934). ROC-анализ выявил высокую диагностическую ценность отдельных маркеров в I триместре. Глюкоза натощак при пороговом 

значении >4,49 ммоль/л показала чувствительность 71,6 % и специфичность 76,6 % (AUC=0,787; 95 % ДИ: 0,745–0,825). Гликированный ге-

моглобин (HbA1c) при уровне >5,27 % продемонстрировал чувствительность 63,8 % и высокую специфичность 85,7 % (AUC=0,792; 95 % ДИ: 

0,653–0,894). Разработанная комбинированная прогностическая модель (HbA1c + глюкоза натощак) показала наивысшую предсказательную 

ценность с площадью под ROC-кривой (AUC) 0,849, обеспечивая чувствительность 90,0 % и специфичность 78,2 %. Заключение: Гликиро-

ванный гемоглобин и тощаковая гликемия в I триместре являются независимыми предикторами ГСД и ассоциированной преэклампсии. Вне-

дрение балльной оценки риска при первой явке позволяет выделить группу для раннего начала персонализированной профилактики, не до-

жидаясь стандартных сроков перорального глюкозотолерантного теста (24–28 недель), что может снизить частоту акушерских осложнений. 
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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 % CI: 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 % CI: 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 % CI: 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
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. Th ere 

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 confi rms 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 infl ammation, and 

insulin resistance [4]. Maternal hyperglycaemia, which 

aff ects 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 

come for their fi rst visit, undergo mandatory glucose 

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 modifi cations are over. 

Th e therapeutic window, i.e. fi rst trimester, when angio-

genesis can be most successfully corrected, is lost [7–9].

Th e objective of the study is to use a retrospec-

tive analysis to identify statistically signifi ca nt clinical 

and laboratory parameters of GDM and preeclampsia 

during the fi rst trimester and to justify the early risk 

stratifi cation.

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. Th e study was approved by the Local Ethics Com-

mittee (Minutes No. 7 dated 16.01.2026).
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Sample description. Th e study included 600  preg-

nant women.

• Main group (n=300):  patients with GDM con-

fi rmed with laboratory test results.

• Control group (n=300): patients with uncompli-

cated pregnancy, similar age and parity.

• 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/у, 

096/у, and 097/у. Body mass index (BMI) was calculated 

using anthropometric data (height and weight) recorded 

at the fi rst visit to register as pregnant during the fi rst 

trimester. SPSS Statistics 26.0 package was used for sta-

tistical processing. Mann-Whitney U test, Pearson’s 

chi-square test (χ2), and ROC analysis with AUC calcu-

lation were used.

Results

A comparative analysis showed statistically signifi cant 

intergroup diff erences (Table 1). Patients with GDM were 

signifi cantly older (34.51  ±  4.69  vs. 32.93  ±  5.21  years 

old, p=0.0002). A  pivotal factor was obesity: BMI ≥ 

30.0 kg/m² was reported three times more frequently in 

the main group (31.0 % vs. 9.0 %, p < 0.0001).

Th e analysis of laboratory parameters during the fi rst 

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). HbA1c values were 

also signifi cantly higher: 5.57 ± 0.46 % vs. 4.32 ± 1.63 % 

(p < 0.003).

Figure 1. Comparison of the predictive value of monomarkers and the combined model (ROC analysis) 

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/m²), n (%) 93 (31.0 %) 27 (9.0 %) <0.0001

BMI, normal (18.5–24.9 kg/m²), 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



О Р И Г И Н А Л Ь Н Ы Е  С Т А Т Ь ИАрхивъ внутренней медицины • № 4 • 2026

281 

Association with preeclampsia.  Th e 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-off  values were recorded:

• HbA1c: > 5.27 % (AUC=0.792; p < 0.0001).

• Fasting glucose:  >  4.49  mmol/L (AUC=0.787; 

p < 0.0001).

Combined model (HbA1c + glucose): the best 

result was demonstrated, with AUC=0.849, sensitivity of 

90.0 %, and specifi city of 78.2 %.

Th e analysis of signifi cant predictors and ROC 

analysis (Figure 1) were used to develop a patient-spe-

cifi c prognostic model. For the practical use, a scoring 

(Table 2) was suggested, which allows stratifying patients 

at their fi rst visit before week 12 of pregnancy.

Th e identifi ed pathogenetic association between 

GDM and preeclampsia necessitates some changes in the 

screening paradigm. Th e scale will allow routing patients 

into two groups (Figure 2). 

Th e 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-specifi c preventive measures.

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

Table 2. Scoring of Risk Factors 

Risk Factor Criteria Points

Chronic arterial hypertension (CAH) Presence 3

Obesity (BMI) ≥30 кг/м² 3

History of gestational diabetes (GDM) Past occurrence 3

Glycated hemoglobin (HbA1c) ≥5,51 % 2

Fasting glucose ≥4,81 ммоль/л 2

Family history of diabetes mellitus (DM) Presence 2

Age ≥30 1
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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. Th us, 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-specifi c pre-

vention. Th e following measures are proposed for this 

group of patients (Figure 2):

• Consultation by an endocrinologist within 7 days.

• Early glycaemia monitoring or early OGTT.

• Diet therapy starting from week 12 of pregnancy.

• 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 

justifi ed 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 

(USPSTF, 2021) [8, 10].

• Th e proposed approach makes it possible to use 

the therapeutic window of the fi rst trimester, 

which is pathogenetically justifi ed 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 fi rst trimester are the 

most signifi cant independent predictors of GDM and 

preeclampsia.

2. Introduction of the scoring allows objectifying the 

risk of GDM and preeclampsia as early as at the fi rst 

pregnancy visit.

3. Use of the «Red corridor» strategy (sum of points) 

ensures early start of the patient-specifi c prevention 

and interdisciplinary monitoring, which is a must for 

better perinatal outcomes.

Th e results confi rm the hypothesis of the pathoge-

netic association between early carbohydrate metabo-

lism disorders and obstetric complications. Th e risk of 

preeclampsia (OR=2.295) established in this study is in 

line with the global data [3,4]. Th e key observation is 

that metabolic predictors (glucose > 4.8 mmol/L, HbA1c 

> 5.51 %) are diagnosed at the very fi rst 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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