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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: To evaluate the association between myo-inositol 

supplementation and the risk of fetal macrosomia in pregnant 
women with a history of large-for-gestational-age infants, and 
to assess its relationship with gestational weight gain in women 
with overweight or obesity.

Methods: A prospective observational study was conducted 
in antenatal clinics and the Almaty Center for Perinatology and 
Pediatric Cardiac Surgery. Myo-inositol supplementation was 
recommended as part of routine clinical practice and taken daily 
for up to 6 months. Participants attended four visits: baseline 
(<12 weeks), 20 weeks, 30 weeks, and delivery. The main group 
included women with a BMI of 25–35 kg/m² and a history of 
delivering infants weighing >4000 g. The comparison group 
was formed using a clinical risk scoring system to improve 
group comparability.

Results: Gestational weight gain was significantly lower in the 
myo-inositol group (11.82 kg) compared with the comparison 
group (17.85 kg; p<0.001). The incidence of macrosomia was 
lower in women who used myo-inositol supplementation (5.9% 
vs. 55.9%). Mean neonatal birth weight was also lower in the 
supplementation group (3658.9 g vs. 3972.5 g), with a mean 
difference of 313.6 g (95% CI 173.5–453.8). Emergency cesarean 
delivery occurred less frequently in the supplementation group 
(3.9% vs. 15.7%), indicating improved obstetric outcomes.

Conclusion: In this high-risk cohort, the use of myo-inositol 
supplementation was associated with lower gestational weight 
gain and a lower incidence of fetal macrosomia. These findings 
suggest a potential beneficial role of myo-inositol in the 
prevention of excessive fetal growth; however, randomized 
controlled trials are needed to confirm causality.

Key words. Myo-inositol, macrosomia, large-for-gestational-
age, pregnancy.
Introduction.

Macrosomia is defined as a birth weight exceeding the 
expected range for gestational age [1]. Despite the availability 
of international guidelines on gestational weight gain, the 
prevalence of macrosomia continues to rise due to increasing 
rates of pre-pregnancy overweight, obesity, and excessive 
gestational weight gain. Excessive weight gain beginning as 
early as the first trimester leads to higher maternal adiposity, 
disrupted carbohydrate–lipid metabolism, and significantly 
increases the risks of hypertensive disorders, pregnancy-
induced edema, and placental dysfunction [2-4]. These changes 
contribute to abnormal labor physiology and negatively affect 
both maternal and neonatal outcomes.

Inositols, particularly myo-inositol, have gained attention as 
potential metabolic modulators during pregnancy [5-6]. Myo-

inositol, the predominant naturally occurring isomer, plays an 
essential role in insulin signaling, glucose and lipid metabolism, 
endocrine regulation, and cellular stress responses. Its insulin-
like properties and ability to improve glycemic regulation have 
been associated with improved metabolic profiles in women 
with obesity or metabolic disturbances [7]. Despite evidence 
supporting the benefits of myo-inositol in reducing the risk of 
gestational diabetes and hyperinsulinemia, its role in preventing 
macrosomia in high-risk women remains insufficiently studied 
[8].

Maternal overweight and obesity are well-established 
predictors of adverse pregnancy outcomes. These conditions 
promote inflammation, oxidative stress, hormonal imbalance, 
and epigenetic changes that may influence fetal development. 
Excess maternal weight increases the risks of macrosomia, 
neonatal respiratory complications, and perinatal mortality. 
Obese pregnant women face higher risks of preeclampsia, 
venous thromboembolism, gestational diabetes, hypertension, 
and postpartum hemorrhage [9]. Excessive gestational 
weight gain further contributes to these complications and 
predicts continued weight gain and higher BMI in subsequent 
pregnancies [10-11].

Lifestyle modifications before conception, including weight 
reduction, are widely recommended in international guidelines 
to reduce the risk of adverse pregnancy outcomes. Even modest 
weight loss between pregnancies has been associated with 
significant reductions in gestational complications. A meta-
analysis by Dodd et al. demonstrated that combined dietary 
management and physical activity enabled postpartum women 
to achieve clinically meaningful weight reduction [12].

Recent studies have also explored the potential association 
between myo-inositol combined with folic acid and a reduced 
recurrence of macrosomia. In the PONTI study, involving 
women with a history of macrosomia, no cases of recurrent 
macrosomia occurred in participants receiving myo-inositol 
+ folic acid, whereas three cases were recorded in the folic 
acid–only group [13]. These findings indicate the potential 
benefit of myo-inositol supplementation for women at high 
risk of macrosomia and highlight the importance of further 
investigation.
Materials and Methods.

This prospective observational study was conducted in 
antenatal clinics and at the Center for Perinatology and Pediatric 
Cardiac Surgery in Almaty. Myo-inositol supplementation was 
recommended as part of routine clinical practice and was taken 
daily for up to 6 months; the decision to initiate and continue 
supplementation was made by the participants themselves based 
on individual preference. No randomization or investigator-
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directed assignment was performed. The formulation used 
contained myo-inositol (1500 mg per sachet), folic acid (200 
μg), vitamin B12 (2.5 μg), and calcium lactate (62 mg).

The study protocol included four scheduled visits:
(1) baseline visit before 12 weeks of gestation (first-trimester 

ultrasound screening, assessment of BMI and maternal weight);
(2) visit at 20 weeks of gestation (second ultrasound screening 

and maternal weight assessment);
(3) visit at 30 weeks of gestation (third ultrasound screening 

and maternal weight assessment);
(4) delivery (assessment of neonatal birth weight and delivery 

outcomes). 
No procedures beyond routine clinical care were performed; 

data were collected using a standardized case report form.
The primary outcomes included gestational weight gain 

and the incidence of fetal macrosomia (birth weight >4000 
g). Secondary outcomes included ultrasound-estimated fetal 
weight at different gestational ages and delivery outcomes (rate 
of emergency cesarean section, presence of clinically contracted 
pelvis, and neonatal condition assessed by Apgar score at birth).

As group allocation was not randomized, the comparison group 
was selected based on the clinical characteristics of participants 
in the supplementation group. For each participant in the main 
group, two participants from the comparison group with the 
most similar clinical profiles were selected using a point-based 
clinical risk scoring system (Table 1).
Inclusion criteria:

- pregnant women aged 18 to 45 years;
- a history of delivering infants with a large birth weight of 

4000 g;
- pregnant women registered at antenatal clinics in Almaty;
- gestational age at the time of enrollment between 10 and 12 

weeks (corresponding to the first ultrasound screening);
- body mass index (BMI) between 25–35 kg/m² at the first 

visit;
- willingness to use myo-inositol supplementation as 

recommended in routine care;
- ability to attend all scheduled visits (4 visits: before 12 weeks, 

at 20 weeks, at 30 weeks, and at delivery).
Exclusion criteria:

- pregnant women with confirmed severe chronic diseases 
(cardiovascular diseases, pregestational diabetes mellitus 
(type 1 or type 2), renal or hepatic insufficiency, autoimmune 
diseases, etc.);

- known intolerance to any component of the supplement;
- presence of severe pregnancy pathologies (preeclampsia, 

placental insufficiency, severe anemia, etc.) at the time of 
enrollment;

- simultaneous participation in other clinical studies;
- women with contraindications to participation in the study or 

those unable to attend scheduled visits;
- inability to adhere to the prescribed regimen of 

supplementation and visit schedule.

To reduce selection bias and improve comparability between 
groups, a clinical risk scoring system was applied. Participants in 
the supplementation group were matched with two participants 

from the comparison group with identical or maximally similar 
total risk scores (Table 1).

Table 1. Clinical characteristics used to reduce systematic bias.

Factor Condition Points

Maternal age (years)

<30 0
30-35 1

36-40 2
> 40 3

Body mass index (BMI)
<25 0
25–29.9 2
≥ 30 3

History of large-for-gestational-age 
infant

No 0
Yes 3

Gestational diabetes mellitus during 
current pregnancy

No 0
Yes 3

Uterine scar No 0
Yes 2

Other factors (clinically contracted 
pelvis, large fetus, etc.)

No 0
Yes 2

Preterm birth
No 0
Yes 2

Prelabor Rupture of Membranes (Labor 
induction)

No 0

Yes 1

Statistical method for sample size calculation:
The sample size was calculated using the formula for 

determining the sample size for comparing mean values:

σ2

Δ2(Z1−α/2​+Z1−β​)2

n=

-	 σ — standard deviation (534 g)
-	 Δ — the minimally significant difference between the 

groups (200 g)
-	 Z1−α/2​ — the critical value of the normal distribution 

for a 5% significance level (1.96)
-	 Z1−β — the critical value of the normal distribution 

for 80% power (0.84).
The sample size of the study was 102 participants in the 

comparison group and 51 participants in the main group, which 
corresponds to the calculations using the parameters listed 
above, where the required group size ranged from 44 to 115 
participants. In cases of missing or incomplete quantitative data, 
median imputation of the corresponding parameter was applied 
to ensure the integrity of the analysis.

Maternal age, body mass index, history of large-for-gestational-
age infant, gestational diabetes mellitus, uterine scar, preterm 
birth, prelabor rupture of membranes, and other obstetric risk 
factors were recorded for all participants and incorporated into 
the clinical risk scoring system used for group matching (Table 1).

The total cumulative risk score across the study population 
was 547 points, with a mean score of 3.58 points per participant. 
The risk score was used to improve comparability between 
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groups and to describe baseline risk profiles; it was not intended 
to serve as a validated predictive model.

Statistical analysis was supported by AI-based analytical tools 
provided by Cerebra.AI.
Results.

A total of 153 women participated in the study, divided into 
two groups: the Main group (n=51), who used myo-inositol 
supplementation as recommended in routine clinical practice, 
and the Comparison group (n=102), who did not use myo-
inositol supplementation. The study was conducted at antenatal 
clinics and the Center for Perinatology and Pediatric Cardiac 
Surgery in Almaty using prospective observation.

We performed a statistical analysis of the age and 
anthropometric characteristics of women in the two groups. 
In the main group, the mean age was 34.6 ± 5.4 years, while 
in the comparison group the mean age was slightly lower at 
30.2 ± 5.2 years. The mean BMI in the comparison group was 
29.8 ± 4.3, and in the main group — 30.9 ± 4.5. The average 
weight of pregnant women at the time of registration for 
pregnancy follow-up was 84.2 kg in the main group and 82.5 
kg in the comparison group. Thus, the analysis showed that 
the differences between the groups for these characteristics 
were not statistically significant, indicating acceptable baseline 
comparability between the groups (Figure 1).

The analysis showed that at the time of pregnancy registration 
(12 weeks), the mean body weight in the main and comparison 
groups was 71.31 kg, with no statistically significant differences 
(t-statistic = –0.09, p-value = 0.9294). Before delivery, the 
mean body weight was 83.14 kg in the main group and 96.04 kg 
in the comparison group, demonstrating significant differences 
(t-statistic = –2.44, p-value = 0.0160).

Summary statistics of weight changes indicated that the 
average gestational weight gain was considerably higher in the 
comparison group (17.85 kg) compared with the main group 
(11.82 kg), which was statistically confirmed (t-statistic = 
–8.33, p-value = 0.0000) (Figure 2).

Thus, the analysis of weight dynamics during pregnancy 
showed that the use of myo-inositol supplementation for 
6 months contributed to improved metabolic parameters, 
which are associated with a reduced risk of serious pregnancy 
complications such as preeclampsia, gestational hypertension, 
cesarean section, preterm birth, and insufficient or excessive 
fetal growth by the time of delivery.

Similar results were obtained in the studies by Minozzi M. 
and Nordio M. (2013) [14], showing that the intake of myo-
inositol at a dose of 4,000 mg/day can lead to weight reduction, 
improvement of the lipid profile, and normalization of blood 
glucose levels in patients with obesity and insulin resistance. 
Assessment of the lipid profile in 20 women with obesity 
(BMI – 34 ± 6 kg/m²) before and after six months of therapy 
demonstrated an increase in high-density lipoproteins by 0.1 
mmol/L (p < 0.05), a decrease in low-density lipoproteins from 
3.50 ± 0.8 to 3.0 ± 1.2 mmol/L (p < 0.05), and a reduction in 
triglycerides from 2.3 ± 1.5 to 1.75 ± 1.8 mmol/L (p < 0.05). 
Twenty patients with obesity were enrolled [BMI 33.7 ± 6 kg/
m² (mean ± SD)]. The lipid profile was assessed by measuring 
total cholesterol, LDL, HDL, and triglycerides before and after 

6 months of combination therapy. Combination therapy with 
myo-inositol was shown to improve the metabolic profile of 
women, thereby reducing their cardiovascular risk [15].

Chabanova N. B. et al. published the results of a prospective 
study involving 100 pregnant women [16]. The examination 
included measurement of height, body weight, and the 
determination of body mass index followed by the calculation 
of weight gain in the first, second, and third trimesters of 
pregnancy. Excessive gestational weight gain was more 
common in women who were overweight or obese compared 
with those who initially had normal or insufficient body weight. 
The authors concluded that the magnitude of gestational 
weight gain depends on the initial BMI. As BMI increases, the 
frequency of excessive gestational weight gain also rises.

Based on the data obtained and the available literature, 
it can be concluded that the use of a combined myo-inositol 
supplementation may represent a potentially beneficial 
supportive approach for gestational weight management in 
pregnant women with obesity. Improved weight stabilization, 
which in turn reduces the likelihood of fetal macrosomia [17-
18].

As part of the study evaluating the frequency of macrosomia 
(fetal weight > 4000 g) among women using myo-inositol 
supplementation, an assessment of birth weight was performed, 
taking into account the minimally clinically significant 
difference of 200 g (standard deviation — 534 g, significance 
level (α) — 5%, statistical power (1–β) — 80%). Based on the 
analysis, the mean fetal weight in the group of pregnant women 
using the supplement was 3658.92 g, which was lower than in 
the comparison group that did not use myo-inositol — 3972.54 
g. The mean difference in fetal weight between the groups was 
313.62 g, with a 95% CI of 173.45 g to 453.79 g. These findings 
demonstrate a statistically significant difference in fetal weight 
between the groups. The proportion of large-for-gestational-age 
infants was 5.9% (95% CI 2.0–16.0%) in the group using myo-
inositol supplementation and 55.9% (95% CI 46.2–65.2%) in 
the comparison group (χ² test, p < 0.001) (Figure 3 and 4).

Similar results were obtained in the studies by D'Anna (2015) 
[19] and Matarrelli (2013) [20], which demonstrated that the use 
of myo-inositol in pregnant women from high-risk groups can 
reduce fetal weight by improving glucose regulation and insulin 
response. Based on our own findings and existing literature, it 
can be stated that myo-inositol supplementation is an effective 
means of improving metabolic processes in pregnant women at 
risk. Its use helps normalize fetal weight, which in turn reduces 
the risk of macrosomia and supports the use of myo-inositol 
as the preventive option of choice for large-for-gestational-age 
infants in similar high-risk groups.

At 20 weeks of gestation (ultrasound screening), the estimated 
fetal weight based on fetometry in the main group was 361.51 
g, with a median of 362 g, a minimum of 310 g, and a maximum 
of 398 g. In the comparison group, the mean fetal weight was 
similar at 361.60 g, with the same median value of 362 g and 
an identical weight range of 310 g to 398 g. Thus, during the 
second screening, fetal weight indicators between the main 
and comparison groups were nearly identical. At 30 weeks of 
gestation (third screening), the mean fetal weight in the main 
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Figure 1. Age, body mass index, and weight of pregnant women at the time of registration in the study groups.

Figure 2. Analysis of body weight dynamics in women during pregnancy.
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Figure 3. Frequency of macrosomia in the studied groups.

Figure 4. Proportion of large-for-gestational-age infants (%) in the main and comparison groups.
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Figure 5. Comparative analysis of fetal weight according to fetometry at 20 and 30 weeks of pregnancy.

Figure 6. Frequency of emergency cesarean sections in the studied groups.

group was 1701.24 g, with a median of 1690 g, a minimum of 
1590 g, and a maximum of 1891 g. In the comparison group, 
the mean fetal weight was 1702.87 g, the median was 1691 g, 
with a minimum of 1590 g and a maximum of 1891 g. Thus, 
according to fetometry results at 20 and 30 weeks, no signs of 
large-for-gestational-age fetus formation were identified, and it 
was not possible to predict the development of macrosomia at 
these stages (Figure 5). 

Based on the analysis of delivery outcomes, in particular the 
frequency of emergency caesarean sections performed due to 

clinical disproportion between the mother's pelvic dimensions 
and the fetal head size, the rate of emergency caesarean delivery 
in the main group was only 3.9%, whereas in the comparison 
group it was 15.7%, representing an approximately fourfold 
difference (χ² test, p = 0.038). These findings indicate that the use 
of myo-inositol supplementation was associated with a significantly 
lower rate of emergency caesarean sections (Figure 6).
Discussion.

The present study yielded clinically relevant data on the 
association between myo-inositol supplementation and 
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maternal body mass index, newborn weight, the frequency of 
clinical disproportion between maternal and fetal sizes during 
the second stage of labor, and the rate of emergency caesarean 
sections.

1. The results of the study demonstrated statistically 
significant differences in fetal weight between the groups who 
used and did not use myo-inositol supplementation. The use of 
the myo-inositol supplementation was associated with a lower 
incidence of large-for-gestational-age infants in this high-risk 
cohort. These findings may be considered when discussing 
potential supportive strategies for women at increased risk of 
macrosomia; however, causality cannot be established due to 
the observational study design.

2. The results obtained from ultrasound monitoring of fetal 
weight at 20 and 30 weeks did not reveal any signs of large-
for-gestational-age fetus formation, making it impossible to 
predict macrosomia based on fetometry data at these stages of 
pregnancy. Therefore, it is necessary to consider performing 
ultrasound examination at term in this group of pregnant women 
to assess the estimated fetal weight.

3. The use of myo-inositol supplementation was associated with 
lower gestational weight gain among women with overweight 
or obesity. Lower gestational weight gain may be associated 
with improved maternal metabolic profiles and potentially more 
favourable pregnancy outcomes; however, further controlled 
studies are required to clarify the direction and magnitude of 
this association.

4. The frequency of emergency caesarean sections was lower 
in the supplementation group compared with the comparison 
group (3.9% vs. 15.7%). This observation suggests a possible 
association between myo-inositol supplementation and a lower 
rate of emergency operative delivery; however, given the non-
randomized observational design, these findings should be 
interpreted with caution.

In addition, the potential confounding effect of gestational 
diabetes mellitus during the current pregnancy cannot be 
excluded and represents an additional limitation of this 
observational study.
Conclusion.

Overall, the findings of this prospective observational study 
suggest a potential beneficial association between myo-inositol 
supplementation and selected maternal and neonatal outcomes 
in women at high risk of fetal macrosomia and excessive 
gestational weight gain. Nevertheless, randomized controlled 
trials and studies with more comprehensive adjustment for 
metabolic, behavioral, and socioeconomic confounders are 
required to confirm these observations and establish causality.
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