114 Menuuunckas Hayka Apmenun HAH PA 1. LXV Nel 2025

UDC 618.3
DOI: 10.54503/0514-7484-2025-65.1-114

Maternal Fertility Status and Infant Outcomes: The Erebouni
Medical Center Study of Assisted Reproductive Technology

N.N. Ghukasyan

“Erebouni’ Medical Center
Titogradyan St. 14, 0087, Yerevan

Keywords: Assisted Reproductive Technology (ART), In Vitro Fertilization (IVF), Maternal
Fertility, Infant Outcomes, Delivery Method, Robson Classification

Introduction

The adoption of Assisted Reproductive Technology (ART) is witnessing a
global surge. Current estimates indicate that approximately two percent of births
across various countries are the outcome of ART interventions, and this percentage
is projected to escalate in the upcoming years [4, 7].

Multiple research studies have highlighted that women undergoing Assisted
Reproductive Technology (ART), particularly in-vitro fertilization (IVF), face an
elevated susceptibility to maternal and neonatal complications when compared to
their non-ART counterparts [1, 3, 5, 6, 8]. Conditions such as hypertensive
disorders of pregnancy, gestational diabetes, low birth weight, preterm delivery,
and placental complications have all been linked with subfertility and the
utilization of IVF procedures [2]. Nevertheless, the primary drive behind these
findings remains uncertain, as it remains to be determined whether these outcomes
stem from the underlying infertility issues or from adverse effects resulting from
infertility treatments or delivery methods.

Material and Methods

Study population and data collection.

This study represents a solitary-center case—control investigation carried out
at Erebouni Medical Center, encompassing a cohort of 346 women over the period
from January 2018 to December 2020. Within this timeframe, the study cohort
consisted of women aged 16-51 years who underwent controlled ovarian
hyperstimulation in conjunction with embryo transfer.

Pregnancies were meticulously monitored within the fertility unit until
reaching a gestational age of 6-8 weeks, following which they were transferred to
an outpatient clinic for continued oversight. Pertinent labor-related information was
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gathered from the electronic medical records archived at Erebouni Medical Center.
Notably, instances of miscarriage, ectopic pregnancy, as well as deliveries or
patients with unavailable obstetric data were excluded from the study's analysis.

A control group was established comprising women who achieved
conception through natural means. To ensure comparability, we conducted a
matching process based on age and parity. The control group was also subject to
parallel exclusion criteria.

Comprehensive data encompassing general medical history, pregnancy
progression, labor, and delivery particulars, as well as outcomes were meticulously
collected. Maternal and neonatal information was obtained from a computerized
database, which undergoes continuous updates and validation processes for data
related to admission, labor, and postpartum progress. Maternal general and
obstetric data comprised essential information such as age, gravidity, parity, history
of previous miscarriages and ectopic pregnancies, past vaginal and cesarean
deliveries, pre-gestational and gestational diabetes mellitus, hypertensive disorders
during pregnancy, and gestational age at delivery (measured in weeks).

Statistical analysis

Testing the association between two categorical variables was carried out
using either the Chi-Square test or the Fisher’s exact test, as indicated. The Fisher’s
exact test was applied in analyses of small samples, when more than 20% of cells
have expected frequencies of less than 5. Quantitative variables were compared
using the student’s t-test for the two independent groups or the Mann-Whitney U-
test. The student’s t-test was used for normally distributed parameters, while the
Mann-Whitney U-test was done for non-normally distributed parameters samples.

Univariate analysis was performed to identify factors associated with
spontaneous vaginal delivery. Descriptive univariate analyses were performed
accordingly. Variables found significantly associated with the dependent variable
of spontaneous vaginal delivery in the univariate analysis, were entered into the
multivariate logistic regression model. The significance of each variable and the
adjusted Odds Ratio and 95% confidence interval (OR, 95% CI) were calculated. A
p-value of <0.05 was considered statistically significant for all comparisons.

Results and Discussion

Throughout the study period, 346 women with an age range of 16 to 51 years
(mean age: 30.0+0.2 years), who had undergone in vitro fertilization (IVF) and
achieved clinical pregnancy, were included in the analysis. These participants were
categorized into three distinct groups based on their age:

Group 1: Pregnant women below 30 years old (n=171, mean age: 26.0+0.2 years).
Among this group, 33 (19%) experienced twin pregnancies, and 4
(2.3%) had triple pregnancies.
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Group 2: Pregnant women between 30 and 35 years old (n=108, mean age:
32.1+0.3 years). Among them, 26 (23.6%) were carrying twin
pregnancies, and one (0.9%) was identified with a triple pregnancy.

Group 3: Pregnant women aged 36 years and above (n=61, mean age: 39.0+0.4
years). Within this category, eight (13.1%) women experienced twin
pregnancies.

Table 1

Demographic Overview of Pregnant Women and Births at Erebouni Medical Center
(2018-2020)

Year Total Pregnant Total Births Premature Births IVF-Conceived
Women Births
2018 6082 4445 (73%)* 510 116*
2019 6642 4812 (72.4%)* 577 114*
2020 6557 5115 (78%)* 626 117*
Total 19281 14372 (74.5%)* 1713 (8.9%) 347 (1.8%)*

Statistical significance was defined as P<0.05 (*; Significant)

Throughout the research period, a total of 19 281 pregnant women were
recorded at Erebouni Medical Center, with the number of births totaling to 14 372
(74.5%), of which 1713 (8.9%) were classified as premature births. It is noteworthy
that during the study period, numbers of pregnant women increased, and in this
regard, live births. Notably, a subset of 1.8% of these births was attributed to
individuals who had undergone conception via the IVF pathway.

According to the obtained data, 12.4% of the pregnant women who applied
to the Erebouni medical center belong to the 36+ age group, 31.3% to the 30-35
and 56.3% to the 36+ age groups. The age composition of pregnant women with
IVF was comparable with the presented general picture with a slight difference:
18% belong to 36+; 32% - 30-35 and 50% - 36+ age groups.

Male factor infertility emerged as the predominant diagnosis, accounting for
59.6% of cases, followed by combined female and male etiology at 6.9%.
Ovulation disorders constituted 10.3%, unexplained infertility stood at 4.6%, and
endometriosis comprised 3.5% of diagnoses.

The comparison between the study groups revealed no discernible
differences in maternal characteristics, encompassing factors such as prior
miscarriages, vaginal births, and caesarean sections, as detailed in Table 2.

In the subset of pregnant women who underwent IVF, pre-eclampsia and
complicated somatic anamnesis exhibited the highest occurrence within the 36+
age group, representing 9.8% and 17.5% respectively.
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Table 2
Clinical Characteristics of IVF Pregnant Women
<30 30-35 36+
Parameters n=171 n=109 n=61 P
abs. % abs. % abs. %

Gravidity *

1 110 64.3 75 68.8 32 52.5

2 or more 61 35.7 34 31.2 29 47.5
Parity *

0 94 55 56 51.4 44 72.1

1 45 26 22 20.2 10 16.4

2 or more 32 19 31 28.4 7 115
Previous Vaginal Deliveries 11 6.4 6 5.5 5 3.8 *
Previous Cesarean Deliveries 2 1.2 0 0 1 1.6 *
Preeclampsia 2 1.2 6 55 6 9.8 *
Complicated gynecological 125 73 80 73.3 45 73.4 *

anamnesis

Complicated somatic anamnesis 7 11.5 14 12.8 30 17.5 *

Statistical significance was defined as P<0.05 (*; Significant)
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Fig. 1. Distribution of IVF Pregnancies According to Robson's Classification

In our research, we observed distinctive patterns among pregnant women
who underwent IVF treatment. The prevalent Robson classification groups within
this cohort were 2b, 10, and 8 (Fig.1). Notably, a considerable proportion of
women in these groups underwent cesarean section deliveries.
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Fig. 2. Distribution of IVF pregnancies by Robson’s group and mode of delivery

Conversely, pregnant women who underwent IVF and experienced natural
vaginal delivery were primarily associated with groups 3, 4a, and 1 according to
the Robson classification. This classification framework provided valuable insights
into the delivery patterns among the subset of pregnant women who underwent IVF
in our study.
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Fig. 3. Distribution of IVF pregnancies by age and mode of delivery

Based on the data we gathered, the highest count of caesarean sections was
conducted among patients aged 30-35 and 36+ years (see Fig. 3). Simultaneously,
the prevalence of preterm births was notable in the age group of 36+ years (34.6%),
compare with the patients aged 30-35 (27.27%) and <30 (25.71%). The single-ton
pregnancies were most frequent within the 36+ age group (as depicted in Fig. 4).
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Fig. 4. Distribution of IVF pregnancies by age and number of fetuses
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The primary contributors to the frequency of cesarean sections between 2018
and 2020 in our research were identified as groups 6, 5.1, 4b, 9, 7, 2b, and 10
according to the Robson classification. The group that consistently had the highest
rate of operative deliveries were women with previous uterine scars, with 77.6% of
them undergoing repeat operations. Notably, every fourth abdominal delivery at the
Erebouni medical center occurred in cases where a uterine scar was present. While
adopting a personalized approach for patients within these groups is expected to
reduce the proportion of abdominal births, it is important to emphasize that
regardless of protocol differences, the primary focus for preventing an increase in
cesarean section rates lies in effective labor management and prevention of primary
cesarean surgeries.

The second highest incidence of cesarean sections was observed in singleton
pregnancies with pelvic presentations (over 23%) and transverse presentations
(over 5.7%). This consistent high frequency can be attributed to the rising rate of
scheduled births at the perinatal center each year due to its specific characteristics.
The main reasons for preinduction in such cases include decompensated diabetes
mellitus, post-term pregnancies, and early delivery due to pre-eclampsia (refer to
Fig. 1).

Frequently, the rise in cesarean deliveries within this group can be linked to
challenges in implementing pre-induction and labor induction protocols. A
persistent and increasing rate of cesarean sections is observed in patients with
preterm births and singleton pregnancies [5]. The elevated incidence of cesarean
sections in the group 10 is justified by modern obstetric practices. Reducing the
percentage of cesarean deliveries in this group necessitates comprehensive
preconception preparation, particularly in high-risk groups.

Ranking fourth in terms of its impact on the distribution of operative
deliveries, the 1st group initially appeared well-suited for vaginal births. Upon
classifying instances of emergency cesarean sections within this group, we
identified fetal distress and labor anomalies, including abnormal preliminary
periods preceding labor, as the main indications for surgery. These factors can be
managed effectively through adequate assessment of perinatal risk factors and
prudent monitoring of fetal well-being.

Study Limitations

While our study provides valuable insights into childbirth outcomes in
women after in vitro fertilization (IVF) and the associated risk of maternal and
infant complications based on delivery method, several limitations should be
acknowledged.

Firstly, the study was conducted at a single center, Erebouni Medical Center,
which may limit the generalizability of our findings to broader populations.
Variations in patient demographics, healthcare practices, and access to assisted
reproductive technology services across different centers could influence the
outcomes observed in our study.
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Secondly, the sample size of 346 women, while sufficient for our analyses,
may be considered relatively small in the context of epidemiological studies. As a
result, there may be limitations in the statistical power to detect smaller effect sizes
or to generalize findings to larger populations.

Thirdly, our study relied on retrospective data collection from electronic
medical records, which may introduce inherent biases or inaccuracies. Despite our
efforts to ensure data accuracy and completeness, the possibility of missing or
incomplete data cannot be entirely ruled out.

Furthermore, while we aimed to control confounding variables through
matching and statistical adjustments, the presence of unmeasured or residual
confounders may still influence the observed associations between maternal
fertility status, delivery methods, and infant outcomes.

Lastly, the use of Robson classification as a tool for evaluating cesarean
section rates, while valuable, may have limitations in its application across
different healthcare settings. The classification system may not fully capture all
relevant factors influencing cesarean section rates, and its interpretation may vary
among institutions.

Acknowledging these limitations is crucial for interpreting our findings
accurately and understanding the scope and potential implications of our study
within the context of assisted reproductive technology and childbirth outcomes
research. Future studies with larger sample sizes, multi-center designs, and
prospective data collection methods are warranted to validate our findings and
address these limitations comprehensively.

Conclusion

In summary, our study provides valuable insights into childbirth outcomes
following in vitro fertilization (1\VF) and highlights the importance of personalized
care in managing pregnancies after assisted reproductive technology. Despite
limitations, our findings underscore the need for further research to validate and
expand upon our observations. By emphasizing evidence-based decision-making
and multidisciplinary collaboration, we can optimize maternal and neonatal
outcomes for women undergoing I\VVF and advance clinical practice in this field.
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Cratyc (pepTHIBLHOCTH MaTepPH M UCXO/bI ISl HOBOPOKIEHHBIX:
HccJieIoBaHNe BCIIOMOraTeIbHbIX PelpoyKTUBHBIX TeXHOJIOT Wil
B MeMIIMHCKOM LeHTpe «JpedyHm»

H.H. I'ykacsin

[Tocne sxcTpakopnopanbHoro omioaoreopeHust (OKO) BeiOOp Hambonee moaxo-
JSIIEro METo/ia POJIOpa3pelIeH!s OCTaeTCs KpaliHe BaKHbIM. EcTecTBeHHBIE POIbI 4aCTO
CBSI3aHBI C MEHBIIUM KOJIMYECTBOM OCJIOKHEHUN KaK U1 MaTepu, TaKk U JJIs1 HOBOPOXK-
JICHHOTO; OJTHAKO B OTJIENBbHBIX cryuasx kecapeBo ceueHune (KC) HeoOxomumo st
OOCTUIKCHUS OIITUMAJIbHBIX PE3YJIbTATOB.

Hamra 1enb — oeHUTh HCXOMB! pooB y keHmuH nocie OKO u mpoananusupo-
BaTh MaTEPHHCKUE M HEOHATAJbHBIE OCJIOKHEHHSI B 3aBUCUMOCTH OT criocoda pozopas-
peueHust.

B Memumnckom nentpe «Opebynu» ¢ 2018 mo 2020 roxsl ObUI0 MPOBEIEHO
OIHOMOMEHTHOE HCCIICJOBAHUE «CIIy4ail-KOHTPOJIb», BKJIIOYMBIIEE 346 JKEHIUMH B
Bo3pacte oT 16 10 51 rona, 3abepemeneBmmx ¢ momomisio KO, Y4acTHHIIBI BKIIOYAIH
OJIHOIUTOJIHBIE ¥ MHOTOILIOJIHbIE OEPEMEHHOCTH, PACIIPE/IC/ICHHbIE 110 BO3pacTy Marepu
U KONMM4ecTBY M1070B. KoHTposbHas rpymnmna Oblna copMupoBaHa B COOTHOLICHHH 1:2,
COIOCTABJICHHAs 110 BO3PACTy MaTepu W mapuTery. Jlemorpaduueckie XapaKTepHCTUKH,
MEJIMIIMHCKAsl UCTOPHSI, OCIIOXKHEHUs, CBsI3aHHbIE C OEPEMEHHOCTBIO, M MCXOMBI JUIS
MaTepy U HOBOPOKICHHOTO OBUTH COMOCTaBJICHBI MKy TPYIIIIaMU.

Cpemn Gepemennbix mocie KO 12,4% skeHmuH Obutn B Bo3pacte >36 Jer,
31,3% — 30-35 ner u 56,3% — <30 ner. OCHOBHON HMPHUMHOMN OECTIONMS OBUT MYKCKON
dakrop (59,6%), 32 KOTOPBIM CIIEIOBAM COYETAHHOE KEHCKOE U MYXCKoe Oecriiome
(6,9%), oBymsitopable HapyiieHus (10,3%), 6ecrmoaue HesicHOro renesa (4,6%) u SH1I0-
Mmetpro3 (3,5%). Knaccudukaims Pobcona Beisiiia rpymisl 6; 5,1; 4b; 9; 7; 2b u 10
KakK OCHOBHbIE (hakTopsl, BiHsitonme Ha yactory KC. XapakTepucTUKH U OCIIOKHEHHUS Y
xeHIuH ¢ OKO ObUTH COMOCTaBUMBI C KOHTPOIBHOM IPYIIIOHN.

Knaccudukanus PoGcona siBiisieTcs 1IeHHBIM HHCTPYMEHTOM JIJISl OLICHKH HCXO/I0B
POOOB M BBIABJICHUA HaHpaBJ’IeHI/Iﬁ UL YyIIydlIICHHA . HeCMOTpH Ha OOCTHXXCHHSA B
obmact DKO, gacrora KC ocraercst BRICOKOH, MOTYEPKUBast HEOOXOJUMOCTh MH/VBHU-
JyaJIbHOTO TI0JIX0JIa K BBIOOPY METOZa pOOpa3pellieH s I ONTUMHU3AIMN UCXO/IOB Y
MaTepyu ¥ HOBOPOXK/ICHHOT 0.
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Unp JEpupununpnnqujuimipyut jupqudhdwlyjp b inpustught
kptpp. odwtinul] JEpupununpnyuljut inkjutininghwitph
htwnwgnuinmpinih «Epkipniuh» pdojuljut JEnpnunid

UL Tndjuujut

Odwlinul] Jtpupunugpnyuljutt nktuninghwitpny (IVF) pinduwdnpnt-
Uhg htun Stutnwptpmpjut wdktwhwpdwp dkpnnh punpmipmpiuop dund |
J&onpny: Fuwljut sutgupkpnipmiip hwdwp Juyydws L wdbkh phy pupngnie-
miuttph htinn hywbu Unp, wjtybu b tnpusth hwdwp, vwljuyt npny nhuypt-
poud Jhuwppui hwnnodp (42) withpudbon b oupinhidw wpnymiplitp wygwhn-
Ykt hwdwnp: Ukp tyuwnult £ guwhunt) IVF-hg htnn jutwutg dnn Sutgw-
phipnipjul Eyplipp b Yhpnisty dugpuljub b inpusbughll pupnmpemniiikpp k-
ubny Sutnwpbpnipjut tnubwlutphg «Epkpniuh» pdojujutt YEunpnund
2018-2020 p. Juwwpyl) k Ukl jEunpnunid hpwljubtwgdus nbup-Jtpuwhuly-
Uwl hbnwgnunnipymt’ pingplyng 346 Yht' 16-51 wiwpkljwi, npkp hnhughy
Ehtt IVF-h dhongny: Uwutujhgutipp tkpunnd Eht huwinnin b puquwuyinnin
hnhnipnibttp edpuynpdws pun dnp nwphph b wnninikph pyh: <kpuhulhs
Junudpp dbudnpyly Ep 1:2 hwpupbpulgnippudp. huduwyuwnwuubbgus dnp
wwphph b sutgupkpnipnitutph pwtwyh htn: Zudbdwngb) Bu gidngpudhy
punipwqnptpp, pdojuljutt yuwndnipeniup, hnhntpjut htn juyyws pupgnipe-
mibttpp b duypuljui nt inpwstughtt wpnyniuputpp: 1IVF hnhoteniaubph
opowlinud Jwiwitg 12,4%-p 36 nwpkluh thit, 31,3%-p 30-35 wwpbklub, huly
56,3%-p <30 mwpkiwl: Uhyunnmpub hhdtwlul yungwep kb b unu-
dwpnuig qnpdnup (59,6% nhtuptpnid), npht htnbmd Eu hwdwlgqus Ju-
twtg b nqudwpyug whyunnnipmiup (6,9%), Auqundut pubqupniudubpp
(10,3%), wiywwndwn wuupnnnipniup (4,6%) b Fugndtnphngp (3,5%): npunth
nuuwlupgnudp huynbwpbptg, np 6; 5,1; 4b; 9; 7; 2b b 10 fudpkpt ki hhduwlw-
unud tyuwunmd Yz gnigwthputiph pupdpugdwin: IVF b Jipwhuljhy fudptph
duypuljwl puntpugnpbpt nt pupnmipmiaitpp hwdbdwnth th

Onpuntih nuuwlupgmut wpdbpun]np qnpshp £ stupbpnipyub pkpp
guwhwwnbnt b pupbjuydwt ninpnipniuttp puguwhwpnkint hwdwnp: Quuyws
IVF-h wnwgplipughtt' 42 dnid & gpuiljornn, hisp Yuplnpgnud b Stlmwpk-
pnipjul dkpnnh withwnwlwiugws pinpnipudp dugpuljui b tnpushu-
jhtu Gptipt oyyinhdwjugutynt hudwp:
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