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Abstract. Prediabetes remains a pressing medical and social issue, as it is considered one of the key factors increasing the risk
of infertility in women of reproductive age. This metabolic condition causes dysfunction of the pancreatic insular apparatus
due to the progression of insulin resistance (IR) and leptin resistance (LR), which increase the risk of developing type 2 diabetes
(T2D). An important task for the medical community is to develop and scientifically substantiate patient-oriented treatment
algorithms for prediabetes while preserving female fertility. Aim. To evaluate the effectiveness of a 12-week course of treatment
with sodium-glucose co-transporter 2 inhibitors (SGLT-2i: dapagliflozin (DAPA)) and glucagon-like peptide-1 receptor agonists
(GLP-T RAs: liraglutide (LIRA)) in reproductive-age women with prediabetes. Material and methods. The study involved
4) female patients aged 19 -45 years with prediabetes, who were divided into three groups according to the treatment
algorithm: Group | (n=14) received basic drug therapy (BDT): metformin —500-2000 mg/day, alpha-lipoic acid — 600 mg/
day, cholecalciferol (vitamin D3) —800-10.000 IU/day, and inositol — 2,000 mg/day; Group Il (n=14) used BDT in combination
with SGLT-2i (DAPA — 10 mg/day); Group lIl (n=14) took BDT in combination with subcutaneous injections of GLP-1 RAs (LIRA
at a daily dose of 0.6-3.0 mg). The study duration was 12 weeks. Results. After 12 weeks of treatment, compared to baseline
data, the best improvement in glucose metabolism was observed in patients who received LIRA injections as part of BDT.
In Group Ill, glycosylated hemoglobin (HbATc) decreased by 8.5% (3=—0.085, 95% CI [-0.112; —0.058], p<0.001), while in
Group I, this parameter was 7.0% lower (3=—0.070, 95% CI [-0.097; —0.043], p<0.001). In contrast, in patients receiving BDT
alone, a positive effect was observed with an HbA1c reduction of 3.67% (p<0.05). Women in Groups Il and Il demonstrated
significant improvements in both insulin and leptin resistance indicators. The IR index decreased by 23.8% (3=—0.238, 95%
Cl [-0.360; —0.117], p<0.001) in Group Il and by 28.4% (3=—0.284, 95% CI [-0.405; —0.162], p<0.001) in Group lll. The LR
index decreased by 18.3% (3=—0.183, 95% ClI [-0.314; —0.051], p=0.007) and by 30.7% (3=—0.307, 95% Cl [-0.439,—0.176],
p<0.001), respectively. Conclusions. The timely administration of DAPA (10 mg/day) or LIRA (0.6-3.0 mg/day) as part of BDT
in reproductive-age women with prediabetes should be considered an effective personalized approach to treatment. This
approach serves as a preventive measure against the progression of IR, LR, and the development of T2D.

Keywords: prediabetes, reproductive-age women, sodium-glucose cotransporter 2 inhibitors (dapagliflozin), glucagon-like
peptide 1 receptor agonists (liraglutide).
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For a long time, the population of Ukraine has
been experiencing the devastating effects of stress
factors that negatively impact fertility potential. A
large number of young people are diagnosed with
comorbid diseases, including disorders of carbo-
hydrate and lipid metabolism, excess body weight
or obesity, hypertension, eating disorders, vitamin
D deficiency states, and other pathologies. Stress
factors contribute to disturbances in carbohydrate
metabolism, which in turn initiate a cascade of
metabolic changes, leading to the development and
progression of IR and LR syndromes [1-3]. These
comorbid conditions are accompanied by excessive
calorie intake, resulting in an increased incidence
of obesity. According to current scientific research
trends, prediabetes is also considered one of the
key clusters contributing to infertility in reproduc-
tive-age women. Preserving women'’s reproductive
potential in the context of the growing prevalence
of metabolic disorders, particularly prediabetes,
requires a deep understanding of the pathogenetic
chains of influence on reproductive function. One of
the key factors is hyperinsulinemia, which disrupts
the function of the hypothalamic-pituitary-ovarian
axis, causing a decrease in gonadotropin secretion,
disruption of the ovulatory cycle, and the devel-
opment of anovulation. In addition, excess insulin
stimulates the production of androgens by theca
cells of the ovaries and reduces the concentration
of sex hormone-binding globulin, contributing to
the development of hyperandrogenism. In this re-
gard, reproductive-age women often have comorbid-
ities of prediabetes and polycystic ovary syndrome
(PCOS). Even a moderate increase in blood glucose
levels leads to the formation of chronic oxidative
stress, which damages the vascular endothelium and
disrupts microcirculatory processes in the tissues
of the ovaries and endometrium. This adversely af-
fects folliculogenesis, the implantation process, and
may reduce the likelihood of conception and preg-
nancy maintenance. The activation of inflammatory
processes at the prediabetes stage is manifested by
elevated levels of pro-inflammatory cytokines, in
particular interleukin-6 and tumor necrosis factor-a
(TNF-a), which are associated with ovulation disor-
ders and an increased risk of early reproductive loss-
es. In addition, prediabetes indirectly impairs oocyte
quality by disrupting glucose metabolism in granu-
losa cells, which play a key role in providing energy
for follicular maturation and egg development. Dis-
ruption of energy homeostasis in oocytes can cause
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genetic instability, a decrease in morpho-functional
characteristics, and, as a result, a decrease in repro-
ductive potential [4, 5].

At present, the scientifically substantiated con-
cept of timely correction of carbohydrate metabolism
disorders focuses on overcoming the main metabolic
challenges of IR syndrome in women of reproductive
age [6]. The relevance of this study is determined by
the growing need to develop and improve patient-ori-
ented treatment algorithms for prediabetes to en-
hance fertility potential in reproductive-age women.

According to a comparative analysis of different
SGLT2i, it has been established that DAPA effec-
tively prevents the development of T2D in one out
of three patients. In the meta-analysis of the stud-
ies «Dapagliflozin and Prevention of Adverse Out-
comes in Heart Failure> (DAPA-HEF, n=2605 indi-
viduals without T2D) and the combined analysis
of DAPA-HF and «Dapagliflozin And Prevention
of Adverse Outcomes in Chronic Kidney Disease»
(DAPA-CKD, n=4003 patients with prediabetes
and normoglycemia), a relative risk reduction of
new T2D cases was confirmed in patients receiv-
ing DAPA by 32.0% (HR 0.68; 95% CI: 0.50-0.94,
p=0.019) and 33.0% (HR 0.67; 95% CI: 0.51-0.88,
p=0.0040), respectively [7, 8].

Arecent meta-analysis revealed that GLP-1 RAs
significantly prevent the occurrence of new T2D
cases (RR=0.28, 95% CI: 0.19-0.43, p<0.00001), as
well as significantly reduce HbA1C levels, fasting
plasma glucose (FPG), body weight (BW), waist
circumference (WC), and lipid profile indicators
(triglycerides (TG) and low-density lipoprotein
cholesterol (LDL-C)) [9].

The results of a 52-week randomized clinical
trial demonstrated the efficacy and safety of LIRA
injections in women with a history of gestational
diabetes for prediabetes prevention. Specifically,
the number of women with prediabetes decreased
from 64% to 10% in the LIRA group compared to
a reduction to only 50% in the placebo group (ad-
justed odds ratio — 0.10 [0.03—0.032], p=0.002)
[10]. Real-world clinical practice findings indicate
that LIRA injections contribute to effective weight
loss and prediabetes remission even among patients
preparing for metabolic surgery [11-13].

Aim: To evaluate the effectiveness of a 12-week
course of treatment with SGLT2i (DAPA) and

GLP 1RAs (LIRA) for prediabetes in reproduc-
tive-age women.
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Material and methods

The study was conducted in compliance with
current ethical standards, adhering to the main
provisions of the Helsinki Declaration on Human
Rights and the Council of Europe Convention on
Human Rights and Biomedicine. The study includ-
ed 42 female patients aged 19-45 years with predi-
abetes undergoing treatment at the endocrinology
and outpatient departments of the Ivano-Frankivsk
Regional Clinical Hospital. Upon providing writ-
ten informed consent for participation, all partic-
ipants underwent a comprehensive set of clinical,
laboratory, and instrumental examinations.

Inclusion criteria: women of reproductive aged
18-45 years diagnosed with prediabetes who over
the past three months, adhered to behavioral strat-
egies for a healthy lifestyle and general principles of
healthy nutrition, limiting the consumption of easi-
ly digestible carbohydrates and animal fats.
Exclusion criteria:
women over 45 years of age;
male individuals;
type 1 and type 2 diabetes;
ketoacidosis or ketoacidotic coma of any genesis;
episodes of hypoglycemia or hypoglycemic
coma;
thyroid or adrenal dysfunction;

e history of bariatric surgery;

e use of hormone replacement therapy, cytostat-
ic drugs, vitamin D,, inositol, or multivitamin
complexes containing these within the last three
months before screening;

severe somatic diseases;

pregnancy or lactation;

alcohol or drug dependence;

known contraindications to the study medica-
tions;

e legal incapacity or limited legal capacity.

According to the Ministry of Health of Ukraine
Order No. 1300 dated 24.07.2024, «Unified Clini-
cal Protocol for Primary and Specialized Medical
Care: Type 2 Diabetes in Adults», and the annually
updated standards of the American Diabetes Asso-
ciation, laboratory criteria for carbohydrate metab-
olism disorders include [14, 15]:

e Prediabetes was diagnosed at an HbA1c level of
5.7-6.4%;
e Impaired fasting glucose was identified at an

FPG level of 5.6-6.9 mmol/L, while impaired

glucose tolerance was diagnosed at a blood glu-

cose level of 7.8—11.0 mmol/L two hours after

an oral glucose tolerance test.

Anthropometric and body composition analy-
ses were performed using bioelectrical impedance
analysis with the Tanita BC-601 body composition
monitor (Japan). The following parameters were
assessed: total body fat percentage (BFP, %), vis-
ceral body fat percentage (VBFP, units), fat-free
mass (FFM, %), bone mass (kg), muscle mass (kg),
metabolic age (years), as well as BMI (kg/m?),
waist circumference (WC, ¢m), hip circumference
(HC, cm), and visceral adiposity index (VAI).

Diagnostic interviews were conducted using
a validated and adapted questionnaire for detect-
ing PCOS [16]. If a positive result was obtained,
further diagnostic evaluations were conducted ac-
cording to international guidelines for PCOS as-
sessment and treatment [17], followed by a gyne-
cologist consultation.

Eating behavior disorders, including night eat-
ing syndrome (NES), were screened using the val-
idated and adapted Night Eating Questionnaire
(NEQ). The NEQ comprises 14 questions assessing
four key NES components: nighttime food con-
sumption, evening hyperphagia, morning anorexia,
and mood/sleep disturbances. A total score of >25
indicates a likelihood of NES, while a score of =30
is diagnostic [18, 19].

Specific parameters were determinated using
calculation methods:

1. VAI — a sex-specific parameter that considers
anthropometric indicators, metabolic criteria, and
empirical coefficients [20]:

1.52
VAI = ( )

wc ) y ( TG ) « (
36.58 + (1.89 x BMI) 0.81 HDL — C

where WC — waist circumference (cm); BMI —
body mass index (kg/m?); TG — triglycerides
(mmol/L); HDL-C — high-density lipoprotein
cholesterol (mmol/L).
Reference values for VAI in women depending

on age:

e up to 30 years — VAI <2.52,

31-42 years — VAI <2.23,

43-52 years — VAI <1.9,

33-66 years — VAI <1.93,

over 67 years — VAI <2.00.
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2. IR: HOMA-IR Index (Homeostasis Model
Assessment for IR):

HOMA — IR — FPG x FPI
T 225

where FPG — fasting plasma glucose (mmol/L);
FPI — fasting plasma insulin (uU/mL).
The reference norm for the HOMA-IR index is
considered to be no higher than 2.77.
3. Leptin Resistance:

Leptin

Leptin Resistance Index (LRI) = g

where TG — triglycerides. The reference value for
the LRI is below 2.7 [21, 22].
Table 1 presents the baseline characteristics
of reproductive-age women with prediabetes who
participated in the study

Table 1. Baseline characteristics of the studied reproductive-age women
(n=42)

Parameters Studied reproductive-age
women
Age, years 34.06+6.73
Duration of prediabetes, months 15.60+9.58
Smoking status: current (n, %) 13(30.95)
Polycystic ovary syndrome (n, %) 20 (47.62)
Night eating questionnaire, total score  25.38+7.77
Night eating syndrome (n, %) 21 (50.00)
BMI, kg/m? 3497+3.16
VAI 7.350.69
Waist circumference, cm 98.50£6.85
BFP, % 44.39+4.05
Visceral body fat percentage, unit 55.98+3.73
Impaired body weight profile 55.98+3.73
Overweight (n, %) 2(4.76)
Class | obesity (n, %) 22(52.38)
Class Il obesity (n, %) 15(35.72)
Class Il obesity (n, %) 3(7.14)
The main metabolism, kcal 1987.93+£198.51
Glycated hemoglobin, % 6.05+0.25
Fasting plasma glucose, mmol/L 6.32+045
HOMA-IR 7.24+147
LR index 8.18£1.86
Thyroid-stimulating hormone, mU/L 231037
Vitamin D, ng/mL 19.60£2.15
Vitamin D insufficiency (n, %) 19 (45.24)
Vitamin D deficiency (n, %) 23 (54.76)
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It has been established that vitamin D defi-
ciency significantly affects carbohydrate and lipid
metabolism disorders, promotes the development
of IR, and contributes to obesity progression. All
examined women were found to have hypovitamin-
osis D: 54.76% had a vitamin D deficiency, while
45.24% had insufficient levels. In the presence of
IR and LR, half of the participants were diagnosed
with NES. Body composition abnormalities were
observed in all women: 4.76% were overweight,
while 95.24% were obese. PCOS was diagnosed in
47.62% of reproductive-aged women with predi-
abetes. Notably, the metabolic age of the patients
was twice their biological age, indicating signifi-
cant metabolic disorders.

Reproductive-aged women who met the inclu-
sion criteria were randomized into study groups
according to the prediabetes treatment algorithm:
Group I (n=14) received BDT: metformin (500—
2000 mg/day), alpha-lipoic acid (600 mg/day),
cholecalciferol (vitamin D3) (800-10,000 U/
day), and inositol (2000 mg/day). Group II (n=14)
received BDT combined with an SGLT2i (DAPA —
10 mg/day). Group III (n=14) received BDT com-
bined with subcutaneous GLP-1 receptor agonist
injections (LIRA) at a daily dose of 0.6-3.0 mg).

Following standard protocols and adhering to
all national and international regulations, com-
prehensive diagnostic and therapeutic procedures
were conducted for all patients at baseline and after
12 weeks. This was confirmed by the ethics com-
mittee of Ivano-Frankivsk National Medical Uni-
versity (Protocol No. 139/23 dated 16.11.2023).

The statistical analysis was performed using
Python 3.11 with the statsmodels, numpy, zep-
id, and scipy.stats libraries. The Shapiro-Wilk test
was used to assess the normality of data distribu-
tion. Categorical variables were analyzed using the
x? test, while quantitative variables were assessed
using the Student’s t-test for normally distribut-
ed data or the Mann-Whitney test for non-normal
distributions. The impact of treatment on studied
parameters was evaluated using a Generalized Lin-
ear Model, accounting for baseline values to ensure
accurate adjustment for initial variables. Statistical
significance was defined as p<0.05.

Results and discussion

The modern approach to prediabetes treatment
in reproductive-aged women focuses on controlling
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and correcting metabolic disorders, particularly im-
proving insulin sensitivity, reducing leptin levels,
decreasing plasma atherogenicity, enhancing glucose
tolerance, preventing the progression of eating dis-
orders (NES), and normalizing body weight [23, 24].
This supports the rationale for prescribing BDT with
DAPA or LIRA to normalize metabolic parameters.
According to the NEQ survey, in Group I (BDT
alone), NES prevalence increased from 57.10% to
64.30%. Theadditionof DAPA to BDT reduced NES
frequency by half (42.90% to 21.40%). Meanwhile,
in Group III, no NES symptoms were observed af-
ter treatment (50.00% to 0.00%). After 12 weeks of
treatment, compared to Group I, the NEQ score de-
creased by 26.3% in reproductive-aged women with
prediabetes who received DAPA alongside BDT
(B=—0.263, 95% CI [~0.459; —0.067], p=0.009).
The addition of LIRA to BDT resulted in a signifi-

cantly greater reduction of 55.3% (f=-0.553, 95%
CI[-0.749; —0.357], p<0.001).

Recent studies suggest that SGLT2 inhibitors
(e.g., dapagliflozin) indirectly reduce appetite by
alleviating IR in individuals with carbohydrate me-
tabolism disorders and obesity [25-27]. Addition-
ally, substantial evidence indicates that LIRA is a
physiological regulator of food intake and appetite,
enhancing satiety and reducing hunger, with a pos-
itive effect on NES [28-30]. Notably, our findings
align with most published research data.

The primary integrated anthropometric param-
etersindicating IR, LR, and a high risk of metabolic
complications progression in prediabetic women in-
clude BMI, WC, and VAI, along with body compo-
sition assessment, particularly VBF% and TBF%.
Therefore, during the treatment process, changes
in several key parameters were analyzed (Table 2).

Table 2. Dynamics of selected anthropometric and body composition parameters in reproductive-aged women with prediabetes

Indicators Treatment Research group Reliability coefficient, p
1 (n=14) Il (n=14) Il (n=14) -l Il 1I-111
BMI, before 34.59 3457 34.45 0.696 0.448 0.696
kg/m? (32.36;35.91) (33.56; 36.31) (32.77;37.65)
after 34.55 31.04 31.96 0.001 0.006 0.662
(33.86;36.38) (29.79;32.08) (28.96; 32.66)
A%, p 1.55% -11.17%, -13.27%,
p=0.663 p<0.001 p<0.001
Waist before 99.00 102.00 95.00 0475 0.800 0.146
circumference, (92.00; 103.75) (96.00; 105.75) (94.00; 101.00)
am after 99.00 91.00 89.00 0.048 0.004 0.300
(94.00; 103.75) (87.25;97.75) (86.25;95.00)
A%, p 0.58% -7.28% -7.77%
p=0.842 p=0.018 p=0.004
VAI before 7.54 7.04 7.22 0.168 0.408 0.301
(7.06;8.12) (6.81;7.24) (7.01,7.85)
after 533 3.54 3.01 <0.001 <0.001 0.206
(4.88;6.71) (3.03;3.83) (2.84;3.47)
A%, p -23.18% -51.60% -5541%
p<0.001 p<0.001 p<0.001
BFP, before 4450 45.09 44.30 0.662 0462 0.448
% (39.81;46.17) (41.69; 46.37) (42.75; 48.64)
after 44.53 39.59 40.83 0.004 0.033 0421
(41.13; 45.68) (36.20; 41.59) (38.77;42.65)
A%, p 1.47% -10.60% -12.45%
p=0.663 p<0.001 p<0.001
VBFP, before 56.25 57.89 54.08 0475 0.800 0.146
unit (52.44; 58.83) (54.62; 59.92) (53.53;57.34)
after 56.25 51.89 50.81 0.048 0.004 0.300
(53.53;58.84) (49.86; 55.57) (49.31;54.07)
A%, p 0.56% -6.97% -743%
p=0.842 p=0.018 p=0.004
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Regression Analysis of Study Indicators

Beta (95% CI) 95% CI
Total score of the NEQ questionnaire: BMT vs. BMT+DAPA (p = 0.009} + -0.263 (-0.459, -0.067)
Total score of the NEQ quastionnaire: BMT vs. BMT+LIRA (p < 0.001) | ———@——— -0.553 (-0.749, -0.357)
BMI: BMT vs. BMT+DAPA (p < 0.001) & -0.116 (-0.184, -0.048)
BMI: BMT vs. BMT+LIRA {p = 0.001) - -0.111 (-0.179, -0.043)
WC: BMT vs. BMT+DAPA {(p = 0.027} - -0.06 (-0.113, -0.007}
WC: BMT vs. BMTH+LIRA (p < 0.001) * -0.092 (-0.145, -0.039)
VAL BMT ws. BMT+DAPA (p < 0.001) —— -0.507 (-0.653, -0.361)
VAL BMT vs. BMT+LIRA (p < 0.001) —— -0.567 (-0.712, -0.421)
visceral fat: BMT vs. BMT+DAPA (p = 0.027} & -0.057 (-0.108, -0.007)
Visceral fat: BMT vs. BMT+LIRA (p < 0.001) R = .0.088  (-0.138, -0.037)
Glycated hemaglobin: BMT vs. BMT+DAPA (p < 0.001} * -0.07 (-0.097, -0.043)
Glycated hemoglobin: BMT vs. BMT+LIRA {p < 0.001} * -0.085 (-0.112, -0.058)
HOMA-IR index: BMT vs. BMT+DAPA {p < 0.001} + -0.238 (-0.36, -0.117)
HOMA-IR index: BMT vs. BMT+LIRA (p < 0.001} —— -0.284 (-0.405, -0.162)
Atherogenic index of plasma: BMT vs. BMT+DAPA (p < 0.001} —— -0.448  (-0.571, -0.325)
Atherogenic index of plasma: BMT vs. BMT+LIRA (p < 0.001} —— .0.475 (-0.598, -0.352)
Leptin: BMT vs. BMT+DAPA (p < 0.001) . S -0.323  (-0.486, -0.161}
Leptin: BMT vs. BMT+LIRA (p < 0.001} — .0.519  (-0.681, -0.356)
Leptin resistance: BMT ws. BMT+DAFA (p = 0.007) —— -0.183 (-0.314, -0.051)
Leptin resistance: BMT vs. BMT+LIRA (p < 0.001} —— -0.307  (-0.439, -0.176)

-0.8

0.04 1
Beta Coefficient

Figure. Regression analysis diagram of certain studied parameters in reproductive-aged women with an intergroup comparison based on

prediabetes pharmacotherapy algorithms.

A linear regression analysis of specific studied
parameters was conducted in reproductive-aged
women with prediabetes, with an intergroup com-
parison depending on the applied pharmacotherapy
algorithms (Fig.).

After 12 weeks of treatment, all study groups
showed positive multidirectional changes in body
mass profile. Notably, only in reproductive-aged
women with prediabetes who received BMT com-
bined with LIRA injections, 7.10% reached the
reference BMI values. The proportion of individu-
als with class IT obesity decreased from 21.40% to
14.30%, while the number of patients with class I
obesity declined from 57.10% to 50.00%. In con-
trast, among those receiving BDT alone, 14.30%
of women with prediabetes and excess weight pro-
gressed to class I obesity, making up 57.10% of pa-
tients in Group I. Meanwhile, the percentage of in-
dividuals with class IT obesity remained unchanged
at 42.90%. In Group II, a reduction in body weight
was observed: 28.60% had excess weight, 64.30%
had class I obesity, and only 7.10% had class IT obe-
sity. Importantly, across all patient groups, regard-
less of the prescribed treatment algorithm, no cases
of class III obesity were recorded.

Among patients in Groups II and III, a sig-
nificant reduction in BMI was observed: 11.6%
(B=—0.116, 95% CI [-0.184; —0.048], p<0.001)
and 11.1% (B=-0.111, 95% CI [-0.179; —0.043],
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p=0.001), respectively. The average WC values
in Group II patients were 6.0% lower (f=-0.060,
95% CI[—0.113; —0.007], p=0.027), while in Group
III, this difference was 9.2% (B=-0.092, 95% CI
[~0.145; —0.039], p<0.001).

Compared to Group I, patients receiving DAPA
in combination with BDT exhibited a 50.7% reduc-
tion in VAI (f=-0.507, 95% CI [-0.653; —0.361],
p<0.001). In patients prescribed BDT and LIRA,
the VAI index was 56.7% lower (B=-0.567, 95% CI
[-0.712; —0.421], p<0.001). A similar significant
positive trend was observed in Groups IT and III re-
garding VBFP: it was 5.7% lower in women receiv-
ing BDT and DAPA (=-0.057, 95% CI [-0.108;
—0.007], p=0.027) and 8.8% lower in patients treat-
ed with BDT and LIRA injections (f=-0.088, 95%
CI[-0.138; —0.037], p<0.001).

A significant reduction in carbohydrate metab-
olism laboratory parameters was recorded in repro-
ductive-aged women, depending on the prescribed
prediabetes treatment algorithm (Table 3).

The best dynamics in carbohydrate metabolism
compensation was achieved in Group III, where
HbA1c levels decreased by 8.5% (B=-0.085, 95%
CI[-0.112;-0.058], p<0.001). In Group II, this in-
dicator was 7.0% lower (=-0.070,95% CI [—0.097;
—0.043], p<0.001). Additionally, in patients who
received BDT alone, a positive result was observed
with an HbA1c reduction of 3.67% (p<0.05).
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Table 3. Dynamics of selected laboratory indicators of carbohydrate metabolism in reproductive-aged women with prediabetes

Indicators Treatment Research group Reliability coefficient, p
1 (n=14) Il (n=14) 1l (n=14) I-11 I-11 11-11
Glycated before 5.95 6.04 6.02 0.679 0.629 0.872
hemoglobin, % (5.87;6.15) (5.88; 6.24) (5.93;6.27)
after 5.80 5.45 5.37 <0.001 <0.001 0.29
(5.69; 5.93) (5.24;5.58) (5.14;5.49)
A%, p -3.67% -10.95% -11.93%
p=0.022 p<0.001 p<0.001
Fasting plasma before 6.35 6.47 6.16 0.679 0.505 0.369
glucose, mmol/L (6.09; 6.69) (6.05; 6.77) (5.93; 6.62)
after 5.90 5.20 5.15 <0.001 <0.001 0.797
(5.80; 6.00) (5.10; 5.30) (5.03;5.35)
A%, p -5.84% -18.98% -17.14%
p=0.026 p<0.001 p<0.001
Insulin, U/mL before 2540 28.00 26.70 0.280 0.358 1.000
(20.05; 28.52) (23.30; 29.68) (24.90; 29.88)
after 25.20 22.85 22.05 0.103 0.016 0.408
(22.10; 26.75) (19.75; 25.68) (19.68; 23.30)
A%, p 3.12% -15.90% -19.00%
p=0.696 p=0.018 p=0.011
HOMA-IR before 7.12 7.71 7.64 0.241 0.301 0.765
(5.49;8.17) (6.91;8.11) (6.62; 8.65)
after 6.60 5.33 492 0.002 <0.001 0.476
(5.90;7.16) (4.57;5.87) (4.35; 5.40)
A%, p -2.33% -31.83% -33.04%
p=0.760 p<0.001 p<0.001
Leptin, ng/mL before 16.87 19.34 16.46 0.270 0.836 0.312
(15.18; 18.94) (16.13;20.21) (15.01;19.22)
after 12.81 9.27 7.70 0.001 <0.001 0.113
(10.79; 15.05) (8.83;11.14) (6.95;9.69)
A%, p -23.73% -47.49% -53.23%
p=0.004 p<0.001 p<0.001
LR index before 8.09 8.73 7.79 0.301 0.909 0.476
(6.96; 8.62) (7.54;10.07) (6.75;9.32)
after 6.55 5.09 4.86 0.009 <0.001 0.113
(5.53;6.76) (4.72;6.03) (4.17;5.00)
A%, p -20.78% -38.78% -41.90%
p=0.001 p<0.001 p<0.001

A key marker of metabolic complications in in-
dividuals with prediabetes is reduced tissue sensi-
tivity to insulin/leptin and the progression of IR/
LR. After 12 weeks of treatment, the HOMA-IR
index decreased by 23.8% in Group II (f= —0.238,
95% CI [~0.360; —0.117], p<0.001) and by 28.4%
in Group IIT (f=-0.284, 95% CI [-0.405; —0.162],
p<0.001). Among women receiving BDT alone,
there was a positive trend toward normalization of
this indicator (A—2.33%, p>0.5).

A reduction in leptin concentration is consid-
ered an indirect sign of normalization of eating
behavior disorders, particularly NES, as it indi-
cates improved insulin sensitivity, decreased body
weight, and reduced VBFP [31, 32].

After three months of treatment, leptin levels in
Group III patients receiving BDT in combination
with LIRA decreased by 51.9% (B=-0.519, 95%
CI [-0.681; —0.356], p<0.001), while in Group II,
where patients received BDT and DAPA, leptin lev-
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els decreased by 32.3% (B=—0.323; 95% CI [—0.486;
—0.161], p<0.001). In Group I, aless pronounced posi-
tive result was achieved (A—23.73%, p<0.005). A sim-
ilar positive trend in LR laboratory indicators was ob-
served in Group II, where the LR index decreased by
18.3% (B=—0.183,95% CI[—0.314;-0.051], p=0.007).
Meanwhile, in reproductive-age women with predia-
betes receiving BDT combined with LIRA injections,
this indicator decreased by 30.7% (=—0.307,95% CI
[-0.439; —0.176], p<0.001) (Fig.).

In most cases, comprehensive treatment of pre-
diabetes and metabolic disorders, which includes
restoring cellular insulin sensitivity, reducing LR,
and decreasing body weight through VBFP reduc-
tion, contributes to the normalization of lipid pro-
file indicators. A decrease in the following levels

was recorded across all groups: total cholesterol:
Group I - A=3.99% (p>0.5); Group I — A—17.43%
(p<0.001); Group IIT - A=14.38% (p<0.01). Tri-
glycerides: Group I — A-5.00% (p>0.5); Group
IT — A-15.48% (p<0.01); Group III — A-20.49%
(p<0.001). Low-density lipoprotein cholesterol:
Group [ — A-9.82% (p>0.5); Group 11 — A—=34.53%
(p<0.001); Group IIT — A—28.19% (p<<0.001). Very
low-density lipoprotein cholesterol: Group I —
A=4.96% (p>0.5); Group II — A=15.58% (p<0.01);
Group I1I - A—20.58% (p<<0.001). After 12 weeks of
therapy, a significant increase in high-density lipo-
protein cholesterol levels was observed in all study
groups: Group I — an increase of 26.08% (p<0.001);
Groups IT and III — an increase of 65.08% and
66.02%, respectively (p<0.001) (Table 4).

Table 4. Dynamics of selected laboratory indicators of lipid metabolism in reproductive-aged women with prediabetes

Indicators Treatment Research group Reliability coefficient, p
1 (n=14) 11 (n=14) Il (n=14) I-1l I-111 11-111
Total cholesterol, before 5.65 583 5.75 0491 0.597 0.982
mmol/L (5.34;6.01) (5.49; 6.04) (5.46;6.16)
after 532 4.74 5.05 <0.001 0.033 0.141
(5.18;5.53) (4.63;5.04) (4.79;5.30)
%, p -3.99% -17.43% -14.38%
p=0.313 p<0.001 p=0.002
Triglycerides, mmol/L  before 220 213 2.10 0462 0357 0.836
(1.99;2.31) (2.00; 2.25) (1.94,2.21)
after 2.13 1.85 1.67 0.007 <0.001 0.089
(1.86;2.22) (1.71;1.90) (1.52;1.77)
1%, p -5.00% -15.48% -2049%
p=0.258 p=0.001 p<0.001
High-density before 0.78 0.78 0.76 0420 0.695 0.269
lipoprotein (0.71;0.85) (0.76;0.87) (0.71;0.83)
cholesterol, mmol/L 4fter 098 132 131 <0001 <0.001 0.334
(0.91; 1.06) (1.25;1.44) (1.23;1.35)
A%, p 26.08% 65.08% 66.02%
p<0.001 p<0.001 p<0.001
Low-density before 3.71 410 388 0448 0408 0945
lipoprotein (3.50;4.28) (3.87;4.29) (3.76;4.58)
cholesterol, mmol/L  after 336 262 302 <0001 0.007 0.098
(3.19;3.83) (2.35;2.95) (2.89;3.13)
0%, p -9.82% -34.53% -28.19%
p=0.123 p<0.001 p<0.001
Very low-density before 1.00 0.96 0.95 0491 0433 0.836
lipoprotein (0.91;1.05) (0.91;1.02) (0.88; 1.00)
cholesterol, mmol/L  after 0.97 0.84 0.76 0.006 <0001 0.084
(0.85;1.01) (0.78;0.86) (0.69;0.81)
A%, p -4.96% -15.58% -20.58%
p=0.264 p=0.001 p<0.001
Atherogenic index of before 2.82 267 273 0.036 0.448 0.123
plasma (2.70; 2.90) (242;2.74) (2.65;2.87)
after 2.09 1.40 127 <0.001 <0.001 0.597
(1.88;2.37) (1.25;1.48) (1.18; 1.45)
A%, p -23.81% -48.08% -51.80%
p<0.001 p<0.001 p<0.001

138



ISSN 1680-1466" ENDOKRYNOLOGIA" 2025, VOLUME 30, No. 2

The average AIP values significantly decreased
both in women of Group III and Group IT of the
study - by 47.50% (B=-0.475; 95% CI [-0.598;
~0.352], p< 0.001) and 44.80% (B=—0.448; 95% CI
[-0.571; —0.325], p<0.001), respectively.

The results of our study regarding lipid metab-
olism indicators in reproductive-aged women with
prediabetes, depending on the prescribed treat-
ment algorithm, align with the data presented in
the works of other researchers [33-35].

It should be noted that regardless of the per-
sonalized approach, during the 12-week course of
drug treatment, no symptoms of hypoglycemia or
other adverse events were diagnosed in any of the
patients.

Therefore, adding DAPA (10 mg/day) or LIRA
(0.6-3.0 mg/day subcutaneously) to BDT in repro-
ductive-aged women with prediabetes is a justified
precautionary measure to prevent the development
of T2D and reduce manifestations of IR, and LR.

Conclusions

1. In 47.62% of the studied reproductive-aged
women with prediabetes, PCOS was diagnosed.
Screening for PCOS should be performed in all
women with prediabetes and/or signs of IR or
LR, which will help preserve fertility in this cat-
egory of patients.

2. Timely prescribing DAPA (10 mg/day) or LIRA
(0.6-3.0 mg/day) as part of BDT for reproduc-
tive-aged women with prediabetes should be
considered effective personalized treatment ap-
proaches, serving as preventive measures against
the progression of IR, LR, and the development
of T2D.
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CyyacHi TeHAeHUIi NiKyBaHHA npefiabeTy B KiHOK
PenpofyKTUBHOT O BiKY

M.M. IBaHiwak'?, 1.0. KocTiybka', I.0. bactora’,

O.l. babeHko'

'IBaHO-DpaHKIBCbKMI HAaLIOHANbHWI MeUYHUIA yYHIBEPCUTET
2KHNM «O6bnacHa kniHiuHa nikapHa IsaHo-OpaHKiBCbKoi 0bnacHoi pagm»

Pestome. Bcryn. [pefiabeT 3anvwacTbca akTyanbHOW MeanyYHOI

Ta CoUianbHOO NPOBNEeMOI0 CYUacHOCTI, OCKINbKM Oro BBaKaloTb

OfHUM i3 K/o4oBMX GaKTOpIB, WO NiaBuLye pu3vk 6e3nninan 8 xi-
HOK PEemnpoayKTUBHOrO BiKy. Llei meTaboniuHni CTaH CnpuUMHAE
AVCHYHKUIIO IHCYNAPHOro anapary NiAWNyHKOBOI 3an03u Yepes npo-
rpecyBaHHaA iHCyniHo- (IP) Ta nentuHopesncTeHTHOCTI (J1P), Aki ninsw-
WYI0Tb PU3MK PO3BWTKY Lykposoro fiabety (L) 2 tuny. Baxnmsum
3aBAaHHAM MeMYHOI CNiNbHOTY € PO3POOKa Ta HayKOBO OOFPYHTO-
BaHe BLOCKOHaNeHHA MaLi€HT-OPIEHTOBAHMX anrOpPUTMIB NiKyBaHHA
npepiabety 3i 36epexeHHAM GepPTUILHOCTI xiHKW. MeTa: ouiHUTK
epeKTVBHICTb 12-TUXKHEBOrO KypCy MiKyBaHHA iHribiTopamu HaTpii-
3aNexHOro KoTpaHcnopTepa raioko3v 2 Tuny (IH3KTT-2: ganarnidno-
3uH (JAIA), aroHicTom pelentopa rniokaroHonoAibHoro nentuay-1
(aplMM-1: niparnytia (NIPA)) npegniabeTy B XIHOK PenpoOAYKTUBHOMO
Biky. MaTepian i meToaM. Y foCnigKeHHi B3AM y4acTb 42 NauieHTKM
BiKOM Bif] 19 10 45 pokiB i3 NpeniabeTom, SKi BiANOBIAHO A0 anropuT-
My NiKyBaHHA Oynu po3nogineHi Ha Tpu rpynu: | rpyna (n=14) otpw-
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MyBana 6a3oBy menkameHTo3Hy Tepanito (BMT): metdopmit — 500-
2000 mr/poby, anbda-ninoesa kucnota — 600 Mr/goby, xonekanbL-
depon (sitamin D,) - 800-10 000 MO/pgo6y; iHo3nTon — 2 000 mr/aoby;
Il rpyna (n=14) 3actocosysanv BMT y noeaHaHHi 3 iH3KTI-2 (JAMA —
10 mr/poby); Il rpyna (n=14) npuitmany BMT y KombiHaLlii i3 nigwkip-
HMK iH ekuismm apl TIN-1 (NIPA) y go6osin 4o3i 0,6-3,0 mr). TpveanicTs
[OCNIAXKEHHA CTaHOBMAA 12 TxHis. PesynbraTu. Yepes 12 TWxHIB
NiKYBaHHA, NOPIBHAHO 3 MOYATKOBUMM LaHWUMM, HaKpally AvHami-
Ky KomneHcauii ByrnesogHoro obmiHy 6yno AoCArHyTo B NauieHTOK,
Ak B cknagi BMT otpumysanu iH’ekuii JIIPA. Y Il rpyni gocnigkeHHs
rnikosaHuit remornobin (HbA,C) sHu3veca Ha 8,5% (B = —0,085, 95%
[1[-0,112; —0,058], p<0,001), y iHoK Il rpynu Leit nokasHuk bys Ha
7,0% Huxumm (3 = —0,070, 95% [l [-0,097; —0,043], p<0,001), ToAi AK
Y NAUIEHTOK, AKI OTprMyBann Kypc bMT cnocTtepirasca no3nTBHNN
pe3ynbrar 3i 3HuxkeHHAM pisHA HbA C Ha 3,67% (p<0,05). Y iHok Il
Ta lll rpyn gocnimkeHHa 6yno BYABNEHO BIpOrifHe MOKpaLieHHA no-
Ka3HMKIB AK PE3NCTEHTHOCTI A0 iHCYNiHY, Tak i JIP. Ingekc IP 3HM3mBCA
Ha 23,8% (3 = —0,238, 95% AI [-0,360; —0,117], p<0,001) y Il rpyni Ta
Ha 28,4% (B = —0,284, 95% [l [-0,405; —0,162], p<0,001) y Il rpyni.
IHoekc JIP 3meHwmBcs Ha 18,3% (B = —0,183, 95% [l [-0,314; —0,051],
p=0,007) Ta Ha 30,7% (3 = —0,307, 95% [I [-0,439; —0,176], p<0,001)
BinnoBiaHO. BucHoBKM. BuacHe npusHauenHa JAMA (10 mr/goby)/
JIIPA (0,6-3,0 mr/no0y) y cknagi BMT xiHKam penpoayKTUBHOIO BiKy
3 npepiabeTom Cnig po3rnAnaTh AK edeKTUBHI NepCcoHanizoBaHi nif-
XOAV A0 NiKYBaHHA, AKI € NPEBEHTVBHMMM 3aX0[aMV LLOAO NPOrpecy-
BaHHA P JIP 1 possutky LI 2 Tuny.

KniouoBi cnoBa: npefiaber, XiHk1 penpoayKTUBHOrO BiKy, iHri6iTopK
HaTpi3anexHoro KoTpaHCcnopTepa MIoKo3M 2 Ty (AanarnidnosmnH),
aroHiCT pevlienTopa raioKaroHonoAibHoro nentuay-1 (niparnyTna).
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