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ABSTRACT. Introduction. Assisted reproductive technologies are considered to be the most pro-
minent biomedical technologies worldwide, influencing demographic indicators. There is no unified
approach to insurance strategy in the field of assisted reproductive technologies in world practice.
In the Russian Federation, since 2016, compulsory medical insurance funds have been defined as
a source of funding. Since 2019, the national project “Demography” provides for the possibility of
carrying out the in vitro fertilization procedure at the expense of the basic compulsory medical in-
surance program. Aim — to assess the effectiveness of in vitro fertilization programs at the expense
of compulsory medical insurance funds. Materials and methods. The study was based on statistical
reports from the assisted reproductive technologies departments of JSC Family Medicine Center
(Yekaterinburg) on in vitro fertilization programs at the expense of compulsory medical insurance
in the period 2014-2023. Electronic clinical and statistical records of 10,243 patients were analyzed.
The analysis criteria were the women’s age, the number of in vitro fertilization attempts, the frequen-
cy of embryo transfers in in vitro fertilization cycles, and the frequency of clinical pregnancies. The
statistical analysis was performed using the STATISTICA software package, version 10.0 (StatSoft
Inc., Original Articles, USA). The description of the statistical analysis of the material was carried
out in accordance with the requirements of the SAMPL guidelines. Results. Between 2014 and
2023, an increase in the number of women of older reproductive age (40 years and older) seeking
pregnancy planning using in vitro fertilization has been noted. The effectiveness of in vitro ferti-
lization programs in the older age group was significantly lower compared to women of the younger
reproductive age group. The proportion of women with low ovarian reserve averaged 32%. The
effectiveness of small-cell in vitro fertilization programs in the group of women under 35 was sig-
nificantly higher than in women aged 40 and older. The probability of clinical pregnancy decreased
by 2.6 times (OR=2.613 [2.194-3.112]), if the woman’s age exceeded 40 years. The use of donor
oocytes did not prove to increase the pregnancy rate. The effectiveness of in vitro fertilization cycles
significantly decreased (p <0.001) with an increase in the frequency of 4 or more programs. The tac-
tics of transferring one embryo did not lead to a decrease in the clinical pregnancy rate (p=0.321).
Conclusion. The criteria for the clinical effectiveness of the in vitro fertilization programs under
compulsory medical insurance are proved to be presented by the woman’s age under 40 years, high
and normal ovarian reserve, the number of in vitro fertilization attempts of no more than 3; tactics
aimed at transferring one embryo.

KEYWORDS: in vitro fertilization, IVF, compulsory health insurance, infertility, assisted
reproductive technologies, ART

Funding. The authors declare that they have no external funding for the study.

Olesya S. Vakhlova. E-mail: dr.vakhlova@mail.ru

© Vakhlova O.S., Roslaya N.A., 2025

MECUUWHA W OPTARU3AUUA 30PABODXPAHEHUA / MEDICINE AND HEALTH CARE ORGANIZATION 2025:10(4]:61-73



62 HEALTHCARE DRGANIZATION

Opurunanshas crarbs @®cCcBY 4.0
https://doi.org/10.56871/MHCO0.2026.36.13.005

OueHka KJIMHUYECKOH 3P PekTUBHOCTH NPOTOKOJI0B IKO
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PE3IOME. Bgedenue. BcriomorarenbHble penpoOAYKTHBHBIE TEXHOJIOTMM CUMTAIOTCA Ba)KHEHIIMMU
OMOMEIMIIMHCKUMH TEXHOJIOTHSIMH BO BCEM MHUPE, OKa3bIBAIOIIMMH BIIMSIHAE HA IeMOr'papHIecKue 1mo-
Ka3atenyu. EXnHBIN NOIX0A K CTPaXOBaHUIO B 00J1aCTH BCIIOMOTaTEIbHBIX PEPONLYKTUBHBIX TEXHOJIOIUH
B MHUPOBOM IpakTHKe OTCYTCTBYeT. B Poccuiickoit deneparuu ¢ 2016 r. B kauecTBe UCTOYHUKA (PUHAH-
CHpOBaHMsI ONpeJieNieHbl CpeacTBa 00s13aTeIbHOro MeAnHCKoro crpaxosanus. C 2019 1. HanoHa b-
HBIM TIPOEKTOM «Jlemorpadusi» mpenycMOTpeHa BOZMOKHOCTD MTPOBEACHHSI MTPOLIEIYPhI AKCTPAKOPIIO-
PaJIbHOIO OMJIONOTBOPEHMSI 3a CUET 0a30BOI IPOrpaMMbl 00S3aTEIBHOI0 MEAUIIMHCKOIO CTPAXOBaHMUSL.
Llenv uccneooganua — oueHUTH 3PHEKTUBHOCTL MPOrpaMM 3KCTPAKOPIOPATBHOTO OMJIOAOTBOPEHHUS
3a CUET CPE/ICTB 00s3aTEeIBHOI0 MEAUIIMHCKOTO cTpaxoBanusi. Mamepuanvt u memoost. Matepranamu
JUTSL ICCIIEIOBAHUS CTaJIM JAHHbIE CTATUCTMYECKUX OTYETOB OTJEJCHUI BCIIOMOTATENbHBIX PEMpPOayK-
TuBHBIX TexHOJorui AO «lIeHTp ceMeitHO MeauITHBD (T. ExaTeprHOYPT) 1Mo IMporpaMmam SKCTPaKop-
MOPAJIBHOTO OMJIONOTBOPEHHS 32 CUET CPEICTB 00S3aTeIbHOr0 MEIMIMHCKOIO CTPAXOBAHUS B MEPUOL
20142023 rr. [Ipoananu3upoBaHbl 3JIEKTPOHHBIE KIIMHUKO-CTaTUCTHYeCKHe KapThl 10 243 manneHTok.
Kpurepusimu ananusa ObITH BO3pAcT KEHIIUH, KOJUYECTBO IMOIMBITOK AKCTPAKOPIOPAIBEHOTO OILION0-
TBOPEHUS, YaCTOTA [IEPEHOCOB SMOPHOHOB B IIMKJIAX 3KCTPAKOPHIOPAIbHOTO OIUIOAOTBOPEHUS, 4aCTOTa
HACTYIUICHUS] KJIIMHUYECKOl OepemMeHHOCTH. [Ipy cTaTHCTHYECKOM aHalln3e UCIIONb30BaIU MAKeT IPH-
knanueix cratuctTuyeckux nporpaMmm STATISTICA, Bepeus 10,0 (StatSoft Inc., Original Articles, CLLLA).
Onucanue cTaTUCTHYECKOTr0 aHaJN3a MaTepuasa IMpoBOINIIOCh B COOTBETCTBUU C TPEOOBAHUSAMHU PYKO-
BonctBa CAMILUL. Peszynvmamot. B iepron 2014—2023 rT. 0OTMEUCHO YBEIIMUCHHIE 00PAIIaeMOCTH KEH-
IIMH CTapIIero penpoayKTUBHOro Bo3pacta (40 net u Oosee) Uil MUIAHUPOBAHUSI OCPEMEHHOCTH MTPU
MOMOIIHM AKCTPAKOPIOPAIBHOTO OMIOAOTBOPEHHs. D(PHEKTHBHOCTH MPOrpaMM HKCTPAKOPIOPATBLHOTO
OIUIOZIOTBOPEHHMS B CTapIlel BO3PACTHOM IpyTirie Obliia 3HAYMMO HUKE B CPABHEHUH C KEHIIIMHAMHI MOJIO-
JIOT0 PenponyKTUBHOIO Bo3pacTa. JloJis JKeHIINH ¢ HU3KUM OBapHajIbHBIM PE3EPBOM COCTaBIISIIA B CPE/I-
HeM 32%. D((EeKTUBHOCTh B MAJIOKJIETOUHBIX IPOrpaMMax 3KCTPAKOPIOPATIbHOIO OIIOAOTBOPEHHS B
rpymre )eHIIUH A0 35 neT Oblja 3HauuMO BbIIe, 4eM Yy skeHIuH 40 JieT u ctapuie. BeposiTHOCTh Ha-
CTYIUICHUS KIMHUYECKON OepeMEHHOCTH CHUXKanack B 2,6 paza (OLL=2,613 [2,194-3,112]), eciu Bo3pacT
KeHIIUHbI 11peBbial 40 net. Mcnonp3oBaHNE OOLUTOB JOHOPA HE YBEJINYMBAJIO YaCTOTY HACTYIIJICHUS
OepeMeHHOCTH. Pe3ylbTaTMBHOCTD LIMKJIOB SKCTPAKOPHOPAIBbHOTO OIUIOAOTBOPEHUSI 3HAUUMO CHMXKa-
nacsk (p <0,001) npu yBenM4YeHUH KPaTHOCTH MPOBENICHUS YEThIPEX Mporpamm u Oosnee. TakTuka 1o me-
peHocy OHOro SMOpHOHA HE MPUBOAMIIA K CHHYKEHHUIO YaCTOTHI HacTyIuleHus OepemenHocTH (p=0,321).
Bb16oovi. KputepusimMu KITHHIYIECKONH A(h(hEKTUBHOCTH IIPOTPaMM IKCTPAKOPIIOPATHHOTO OIJIONOTBOPE-
HUS 00513aTEIBHOrO MEJUIIMHCKOIO CTPaXOBaHUs SIBJISIOTCS BO3PACT KEHIIMHBI MeHee 40 JieT, BBICOKUI
Y HOPMaJIbHBIH OBAapUAJIbHBIN Pe3epB, KOJIUYECTBO MOIMBITOK IPOrPaMM 3KCTPAKOPHOPATIBHOTO OIIION0-
TBOPEHUS He OoJiee TpexX, TAKTUKA, HAITPaBJIeHHAs Ha MEPEHOC OTHOT0 AIMOPHOHA.

KJIIUYEBBIE CJIOBA: skcrpakopriopanbHoe oruiofgorBoperue, DKO, o0si3aTenbHOE Mequ-
IIMHCKOE CTpaxoBaHue, OecIIoane, BCIOMOraTeIbHbIe pepoayKTHBHBIE TexHouoTHH, BPT

Hcrounuk ¢puHaAHCHPOBAHHUA. ABTODHI 3asBISIOT 00 OTCYTCTBUHM BHELIHEr0 (PMHAHCHUPOBAHUS IIPH MPO-
BEJICHUH UCCIIE0OBAaHUS.
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INTRODUCTION

Infertility is a significant socio-demogra-
phic public health issue that requires intensive
strategic solutions [1-3]. In 2009, the World
Health Organization defined infertility as a
“disease”, seeking to refute the assumption that
its treatment is optional [4]. Approximately
18 million people worldwide suffer from in-
fertility [5]. The rising prevalence of infertility
globally is associated with numerous factors:
age, acute and chronic somatic diseases, infec-
tious and inflammatory diseases of the repro-
ductive tract, genetic factors, and previous sur-
gical interventions [6-9].

Reproductive technologies (RT) are con-
sidered among the most important biomedical
technologies worldwide, influencing demo-
graphic indicators; they are the most effective
methods for overcoming infertility, while rai-
sing numerous social, ethical, and legal issues
in the field of reproductive medicine [2, 3, 6,
10-13]. In vitro fertilization (IVF), as one of
the main RT methods, is included in state-gua-
ranteed programs in many countries around the
world [12].

There is no uniform approach to RT insu-
rance in global practice. Full or partial in-
surance coverage for RT costs exists in Rus-
sia, the United States, Europe, Japan, South
Korea, and Australia. In the Middle East,
China, and Greece, certain forms of medical
insurance for RT exist, but they are subject
to restrictions and strict government over-
sight [1]. In countries such as France, Ger-
many, Sweden, Belgium, Australia, Serbia,
and South Korea, there are schemes provi-
ding full insurance coverage for the costs of
infertility diagnosis and treatment at public
expense [1, 2, 5]. In a number of countries,
the age of women participating in RT pro-
grams is regulated: in the U.S. — up to 37
years old, in Turkey — up to 39 years old, in
Belgium and Iran — up to 42 years old, and
in Serbia — up to 45 years old [1, 5, 14]. The
United Kingdom provides all infertility tes-
ting and treatment services for women aged
18-39 and insurance coverage for three full
IVF cycles; for women aged 40—42, coverage
is provided for one cycle [2, 5]. In Israel, the
costs of all necessary RT procedures are co-
vered for couples wishing to have two chil-
dren [1]. Limits on the number of IVF cycles

covered by public health insurance exist in
many countries: in the U.S. — up to 6 IVF
attempts; in the Czech Republic — 1 attempt;
in Slovenia — up to 4; in Belgium — up to
6 cycles; and in the Netherlands — up to 3
IVF cycles [1, 2, 4, 5, 15]. In many countries,
there is no health insurance coverage for RT,
but there is government support for specia-
lized medical centers to increase public ac-
cess to infertility treatment [1]. In Portugal,
RT procedures performed in a public hospital
are reimbursed at 100%, but medications are
reimbursed at only 40% [2]. In Japan, couples
can receive up to $2,700 for their first IVF
attempt and up to $1,350 for the second and
each subsequent attempt [1]. In Iran and Tur-
key, the government covers 20 to 80% of the
costs for diagnosis and treatment; in Iran, the
United Arab Emirates, Vietnam, and Malay-
sia, the government provides financial sup-
port for the development of fertility centers
for low-income citizens [1, 5]. A system of
subsidies for RT programs is in place in Tur-
key and Egypt [1, 5]. In Chile and Colombia,
reimbursement for RT costs is regulated by
government and nongovernmental organiza-
tions [1]. In India, the number of companies
offering insurance for RT is growing [1]. As
a result, in many middle- and low-income
countries, government funding for infertility
treatment is either limited, non-existent, or
excluded from insurance coverage; conse-
quently, patients bear the costs of treatment
themselves, making these technologies ex-
pensive, inaccessible, and leading to inequi-
ties in treatment [5, 10].

Different approaches to covering the costs
of infertility treatment influence the number
of children born through RT [2]. When pa-
tients pay for RT services out of pocket, prio-
rity is given to transferring two embryos in
order to maximize the chance of having twins
in a single pregnancy. When RT programs are
publicly funded, priority is given to transfer-
ring a single embryo, which reduces obstetric
risks, increases the chances of a normal preg-
nancy, and leads to the birth of a full-term,
healthy child [1, 4, 10, 16]. Single-embryo
transfer is mandated in Sweden. In the United
States and Russia, single-embryo transfer is a
priority [10].

In the Russian Federation (RF), state-funded
IVF programs have been in place since 2007;
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since 2013, they have been included in the
state-guaranteed program for the free provision
of medical care to citizens; and since 2016,
Mandatory Health Insurance (MHI) [3, 12, 13,
16]. Since 2018, a program for the transfer of
cryopreserved embryos has been available un-
der the MHI [12]. This approach has increased
the accessibility of RT for the population [3,
13, 17]. The introduction of IVF programs into
practical healthcare is enshrined in Article 55 of
Federal Law No. 323-FZ of November 21, 2011,
“On the Fundamentals of Health Protection of
Citizens in the Russian Federation”'. The details
are specified in sectoral documents of the Mi-
nistry of Health of the Russian Federation, which
regulate the conditions for admitting patients to
these programs [1, 12]. The regional compulsory
medical insurance program includes the provi-
sion of a basic IVF program; however, the order
does not provide for discrimination based on age
or family composition, nor does it regulate re-
strictions on the number of IVF cycles performed
at the expense of MHI funds [1-3]. In 2019, the
national “Demography”?, project was approved,
which provides, among other things, for the pos-
sibility of undergoing IVF procedures at the ex-
pense of the basic compulsory medical insurance
program [2, 3, 13].

Over the past decades, there has been a persis-
tent trend toward intentionally delaying mother-
hood, which leads to physiological loss of fertility
and an increase in the rate of infertility, ultimately
contributing to the aging of the population. At the
same time, cultural and social factors can serve
as barriers to access to infertility treatment servi-
ces [5, 14, 18] . Consequently, there is a growing
influx of older patients seeking IVF treatment,
for whom the likelihood of achieving pregnan-
cy — even with IVF — is low [18]. An increase
in the average maternal age may lead to a rise in
the number of IVF cycles, but not to an increase
in live birth rates [10]. According to data from
the Russian Association of Human Reproduction
(RAHR) registry for 2022, the average success
rate of IVF cycles in women under 35 years of
' Federal Law of November 21, 2011 No. 323-FZ
(as amended on July 23, 2025) “On the Fundamentals of
Health Protection of Citizens in the Russian Federation.”
Available at: https://www.consultant.ru/cons/cgi/online.
cgi?req=doc&base=LAW&n=502639&dst=100001#
QvJIRMyUFQMSPUKeB (accessed: October 1, 2025).
Demography: National Project. Available at: https://

xn--80aapampemcchfmo7a3c9ehj.xn--plai/projects/de-
mografiya/ (accessed: October 1, 2025).

age was 24%, and in women over 40 years of age,
9.3%". According to U.S. studies, the success rate
of IVF programs reaches 55% for women under
35 and 4.3% for women over 42 [14].

A “poor” ovarian response to stimulation,
a decline in ovarian reserve, and a decrease in
oocyte quality with age are the main factors
that negatively impact the clinical efficacy of
IVF [14, 18, 19]. According to the global lite-
rature, the proportion of patients with a “poor”
response accounts for approximately 33% of all
patients in RT programs, while the pregnancy
rate in such cases reaches up to 20%, and up
to 30% of programs may be terminated due to
a lack of oocytes or arrested embryo division
[18]. Factors contributing to reduced oocyte
quality in women of advanced reproductive
age include mitochondrial dysfunction, oxida-
tive damage, and abnormal gene expression.
Embryos derived from such oocytes are ty-
pically of low quality, exhibit reduced implan-
tation potential, and carry a high risk of ane-
uploidy [14, 18]. According to Cimadomo’s
study, 45 years of age should be considered the
maximum age threshold for IVF using autolo-
gous oocytes [14]. The probability of detecting
a euploid blastocyst after age 45 is close to zero;
therefore, any cycle using autologous oocytes
after age 45 can be considered low-efficacy and
should not be encouraged [14, 19]. Women over
the age of 42 are at a higher risk of spontaneous
abortion and obstetric complications compared
to younger women [14].

AIM

The aim of the study is to evaluate the effec-
tiveness of IVF programs covered by mandatory
health insurance.

MATERIALS AND METHODS

A retrospective study was performed to eva-
luate the clinical effectiveness of IVF programs
funded by the Mandatory Health Insurance
(MHI) system during the period 2014-2023.
Data were obtained from statistical reports of
the RT departments at “Center for Family Medi-
cine” (Ekaterinburg). Electronic clinical and

3 Russian Association of Human Reproduction. Available
at: https://www.rahr.ru/index.php (accessed: October 1,
2025).
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statistical records of 10,243 patients were ana-
lyzed. The analysis criteria included the follo-
wing parameters: women’s age, number of [VF
attempts, frequency of embryo transfers in IVF
cycles, and pregnancy rate (PR). Age groups up
to 35 years, 36-39 years, and 40 years and ol-
der were analyzed. The number of IVF attempts
was categorized into ranks: 1, 2, 3, 4, and more.
A number of oocytes retrieved up to and inclu-
ding 5 was considered an indicator of a low-
yield cycle.

For statistical analysis, the STATISTICA
software package, version 10.0 (StatSoft Inc.,
Original Articles, USA), was used. To describe
quantitative parametric variables, the mean and
standard deviation (M(SD)) were calculated;
for non-parametric variables, the median (M)
was calculated along with the Q1-Q3 quartiles
(25—75th percentiles). Qualitative indicators are
presented as absolute (n) and relative (%) values
(n/total (%)). For the comparative analysis of
qualitative nominal variables, Pearson’s y* test
was used; a p-value of <0.05 was considered
statistically significant. To assess associations,
the odds ratio was used with the calculation of
confidence intervals (OR, 95% CI) [20]. The de-
scription of the statistical analysis of the biome-
dical research data was conducted in accordance
with the requirements of the “Statistical Analysis
and Methods in Published Literature (SAMPL)”
guidelines [21].

RESULTS

The average age of female patients partici-
pating in the compulsory medical insurance
IVF programs was 34.3+4.54 years, with a
mean of 34.0 (31.0-38.0) years, a minimum of
21.0 years, and a maximum of 50.0 years; this
value remained stable over the 2014-2023 pe-
riod. However, from 2019 to 2023, there was
a significant decrease in the number of wo-
men under 35 years of age seeking treatment:
from 671/1062 (63.2%) to 380/698 (54.4%),
p <0.001, accompanied by an increase in pa-
tients in the 36-39 age group: from 265/1062
(24.9%) to 216/698 (31%), p=0.006, and a trend
toward an increase in the number of women
aged 40 and older — from 126/1062 (11.9%) to
102/698 (14.6%), p=0.093 — in the compulsory
medical insurance IVF programs (Fig. 1).

An analysis of the success rate in IVF pro-
grams under the compulsory medical insurance
system among women by age, using only auto-
logous oocytes, revealed that with increasing
age, the proportion of programs using exclusive-
ly autologous oocytes decreased significantly and
uniformly: 98.6; 95.5, and 85.5% for groups 1,
2, and 3 in Table 1, p <0.001 when comparing
all age groups; the frequency of embryo trans-
fer using the patient’s own biological material
decreased significantly in the older reproductive
group (40 years and older) compared to the group
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An analysis of the number of IVF attempts
among women in the compulsory medical insu-
rance programs between 2014 and 2023 showed
that the proportion of women with one, two, and
three IVF attempts remained unchanged over the
10-year period: 65.9% and 63.3% in 2014 and
2023, respectively, p=0.278; 20.5% and 21.4%,
p=0.677; 8.9% and 8.1%, p=0.578. At the same
time, the proportion of women with four IVF

under 35 years of age (p <0.04); implantation and
the onset of clinical pregnancy were significantly
lower in the older reproductive group (p <0.001)
(Table 1). It was found that in IVF programs un-
der the Mandatory Health Insurance system us-
ing only autologous oocytes, the probability of
achieving a clinical pregnancy decreases by a
factor of 2.6 if the woman is over 40 years of age
(OR=2.613 [2.194-3.112]).

Table 1

Pregnancy rate in in vitro fertilization programs under compulsory medical insurance using only autologous embryos depending on the woman’s age
Tabauya 1

YacToTa HACTYIUICHHS] OEPEMEHHOCTH B IIPOrPaMMaXx SKCTPAKOPIIOPAILHOIO OILIOAOTBOPEHHS 0053aTe/IbHOTO MEIMIIMHCKOTO CTPAXOBAHUS
C MCIIOJIb30BaHMEM TOJIBKO ayTOJIOTHYHBIX SMOPHOHOB B 3aBUCHMOCTH OT BO3PACTa )KEHILMHBI

Bo3spact
<35 aer 36-39 ser >40 get
<35 years old, 36-39 years old, >40 years old,
Mokasaress n=6135 n=2720 n=1388 pGd
Indicator
KonnuecrBo/Beero (%)
No / total (%)
1 2 3
KonmuecTtBo mporpamm 6051/6135 2597/2720 1243/1388 1-2 <0,001, 1-3 <0,001
Number of programs (98,6%) (95,5%) (89,5%) 2-3 <0,001
KomnmaecTBo mepeHocoB sMOPHOHOB 4291/6051 1821/2597 845/1243 1-2=0,457, 1-3 <0,04,
Number of embryotransfers (70,9%) (70,1%) (68%) 2-3=0,179
Yacrora HacTyIIICHUSI OEPEMEHHOCTH 1823/4291 635/1821 173/845 1-2 <0,001, 1-3 <0,001
Pregnancy rate (42,5%) (34,9%) (20,5%) 2-3 <0,001

Tabnuya cocmasnena no OaHHIM codcmeeHHo20 ucciedosanusn asmopos / The table is based on data from the authors' own research

Table 2

Pregnancy rate depending on the number of in vitro fertilization attempts
Tabruya 2

Yacrora HaCTYIUIICHUSL GCpeMeHHOCTI/I B 3aBUCUMOCTHU OT KOJIMYECTBA IOIBITOK 3KCTPAKOPIIOPATIBHOTO OINIOAOTBOPCHUS

Ilepenoc B nesnom Yacrora YacToTa HACTYIJICHUSA
N Ilepenoc
KoauyectBo KosuuectBo (ayToJIOrMYHBII + HACTYIICHHS] AVTOMOrHUHBIX OepeMeHHOCTH
MONBbITOK JKEeHIIHH + noHopckuMu oomuTaMu) | GepeMeHHOCTH Y € AyTOJIOTHYHBIMHU
. 3MOpPHOHOB
Number Number Transfer in general B L[eJI0M Autologous 3MOpHOHAMH
attempts of women (autologous and donor Pregnancy rate utologou Pregnancy rate
N embryotransfer .
oocytes) in general with autologous embryos
1 5443 3812/5443 1500/3812 3749/5359 1472/3749*
(70%) (39,4%) (70%) (39,3%)
2 2606 1875/2606 705/1875 1818/2528 685/1818%*
(72%) (37,6%) (71,9%) (37,7%)
3 1267 892/1267 317/892 841/1205 300/841*
(70,4%) (35,5%) (69,8%) (35,7%)
>4 927 646/927 207/646 549/799 174/549*
(69,7%) (32%) (68,7%) (31,7%)

p () 1:2=0,078 1:2=0,204 1:2=0,076 1:2=0,255
1:3=0,797 1:3=0,036 1:3=0,911 1:3=0,054
1:4=0,831 1:4=0,001 1:4=0,475 1:4=0,001
2:3=0,318 2:3=0,294 2:3=0,181 2:3=0,319
2:4=0,191 2:4=0,012 2:4=0,082 2:4=0,011
3:4=0,718 3:4=0,154 3:4=0,608 3:4=0,127

Tabnuya cocmasiena no OaHHbIM co6CcmeeHH020 ucciedosanust asmopog / The table is based on data from the authors' own research

* p(y?) >0,05 for pregnancy rate in general and pregnancy rate with autologous embryos.* p(y?) >0,05 /st 4acTOThI HACTYIIEHUS! OEPEMEHHOCTH
B IIEJIOM H YaCTOTHI HACTYILICHHUS OEPEeMEHHOCTH C ayTOJIOTUYHBIMU YMOPHOHAMH.
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attempts increased significantly — from 4.7% to
7.2%, p=0.030.

An analysis was conducted of pregnancy rates
depending on the number of attempts in the com-
pulsory medical insurance IVF programs. The
frequency of embryo transfer in the IVF cycle as a
whole (using both the patient’s own gametes and
donor oocytes) and in the cycle involving embryo
transfer using only the patient’s own gametes did
not differ depending on the number of MHI-fun-
ded IVF cycles performed (Table 2). The highest
rates of implantation and clinical pregnancy were
observed in the first and second IVF attempts,
which were significantly higher compared to the
third and fourth attempts. Thus, the lowest clini-
cal pregnancy rate was observed in the fourth at-
tempt and beyond, both overall and when using
exclusively autologous oocytes (Table 2).

No differences were found in the rate of cli-
nical pregnancy among women using only their
own oocytes versus those using donor oocytes in
addition: the cumulative pregnancy rate over a 10-

year period was 37.8% (2,631/6,957) when using
only autologous biological material and 37.8%
(2,729/7,225) when additionally using donor
biological material. Furthermore, the pregnancy
rate with both autologous and donor biomaterial
did not differ depending on the number of IVF
cycles performed (see Table 2). The rate of em-
bryo transfer cancellations (Table 3) in programs
with the additional use of donor oocytes and in
programs using only autologous oocytes did not
differ depending on the number of IVF attempts
performed under the compulsory medical insu-
rance program. The data obtained indicate that
programs using donor oocytes do not contribute
to the clinical efficacy of IVF-ICSI protocols.

The proportion of low-follicle punctures re-
mained roughly the same over 10 years — ran-
ging from 1/5 to 1/3 of all IVF cycles performed
(Table 4, Fig. 2).

An assessment of outcomes in low-follicle
(up to 5 follicles) IVF protocols revealed a cor-
relation between pregnancy rates and women’s

Table 3
Frequency of embryo transfer cancellations in in vitro fertilization programs depending on the use of donor oocytes
Tabruya 3
YacToTa OTMEHBI nepenoca 3M6p1401—1a B IIporpaMMax 3KCTPaKOPIIOPaJIbHOT'O OIIOAOTBOPECHUSA
B 3aBUCUMOCTH OT UCIIOJIL30BaHUSA OOLIUTOB JOHOpa
OTMmeHa nepeHoca
Cancel transfer,
Homep MONBITKH KouunuecrBo/Beero (%) No / total (%) P ()
Number attempts B 11€J10M (COGCTBEHHbIE 00UHUTHI +
¢ ayTOJIOTHYHBIM GHOMAaTepHaIoM
+ 00LUTHI JOHOPA) . . .
. with autologous biomaterial
in general (own oocytes + donor oocytes)
1 1631 /5443 (30%) 1610/ 5359 (30%) 0,930
2 731 /2606 (28%) 710/2528 (28,1%) 0,978
3 37571267 (29,6%) 364 /1205 (30,2%) 0,741
4 281/927 (30,3%) 250 /799 (31,3%) 0,662

Tabnuya cocmasiena no danHvim cobcmeenHHo2o ucciedosarus asmopos / The table is based on data from the authors' own research

Table 4

Small-cell punctures in compulsory medical insurance programs

Tabruya 4

Manoxnerounsie MIYHKIAX B IpOrpaMmax 00513aTeILHOTO MEIULMHCKOTO CTPaxOBaHUA

T'on KoauuectBo/Bcero (%) Ton KoauuectBo/Bcero (%)
Year No / total (%) Year No / total (%)

2014 320/ 985 (32,5%) 2019 353 /1062 (33,2%)
2015 219/ 1086 (20,2%) 2020 301 /1005 (29,9%)
2016 37571286 (29,2%) 2021 224 /725 (30,9%)
2017 418 /1424 (29,3%) 2022 191/ 695 (27,5%)
2018 278 /1277 (21,8%) 2023 225/ 698 (32,2%)

Wroro / Total: 2904 / 10243 (28,4%)

Tabnuya cocmasnena no oannwvim cobcmeentozo uccredosanus asmopog / The table is based on data from the authors' own research

MECUUWHA W OPTARU3AUUA 30PABODXPAHEHUA / MEDICINE AND HEALTH CARE ORGANIZATION

202510(4):8173



ili HEALTHCARE ORGANIZATION
108 age: pregnancy rates in low-follicle protocols
9 were significantly higher among women under
80 40 years of age (Table 5). It was found that the
70 probability of achieving a clinical pregnancy in
60 low-follicle IVF protocols was 2.6 times lower
50 if the woman’s age exceeded 40 years — 95%
:g 325 292 - 299 275 CI=2.636 [1.96—3.54]. .
o 203 | 332 30,9 292 Analysis of the pregnancy rate in low-dose
0 202 protocols depending on the number of IVF at-
0 tempts under the Mandatory Medical Insurance
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023  program showed no differences and stood at
o 1 0,
Fig. 2. The share of small cell punctures in the structure of 28.9% (253/874) for a s1ngle attempt, 32.8%
all conducted in vitro fertilization programs under (141/430) for two attempts, 30.2% (68/225) for
the compulsory medical insurance in the period from  three attempts, and 27.6% (45/163) for four at-
2014 to 2023 (the figure is prepared by the authors)  tempts. This generally indicates the low effec-
Puc. 2. Jloms MalloKIeTOUHBIX MyHKIiE B cTpykType Beex mpose-  tiveness of low-dose protocols.
JCHHBIX MPOrPAMM IKCTPAKOPIIOPAIBHOTO OILIOAOTBOPE- An analysis of the compulsory medical insu-
HUs 003aTENBEHOr0 MCJIMIIMHCKOI'O CTPaxoOBaHUsA B IIEPU- rance IVF programs dul‘lng 2014_2023 re-
on ¢ 2014 10 2023 IT: (PHCYHOK HOATOTORICH ABTOPAMK )y ealed g clear decrease in the proportion of two-
Table 5
Pregnancy rates in small-cell protocols with transfer of only autologous embryos depending on age
Tabruya 5
Yacrora HaCTYyIUICHUST 6epeMeHHOCTI/I B MaJIOKJIETOYHBIX IMMPOTOKOJIAX C IIEPEHOCOM TOJIBKO ayTOJIOTUYHBIX 3M6pI/IOHOB
B 3aBUCHMMOCTH OT BO3pacTta
KosimyecTBo nepeHocos sMOpHoHOB YacroTa HacTylIeHus: HepeMeHHOCTH
Bospacr, aer Number of embryo transfers Pregnancy rates
Age, years Kosimuecrro/Beero (%)
No / total (%)
<35 1 734 / 1047 (70,1%) 253 /734 (34,5%)
36-39 2 583/877 (66,5%) 193/583 (33,1%)
>40 3 375/578 (64,8%) 61/375 (16,3%)
P (A 1:2=0,089; 1:3=0,031; 2:3=0,530 1:2=0,604; 1:3=0,001; 2:3=0,001

Tabnuya cocmasiena no OaHHbiM co6CcmeeHH020 ucciedosanus asmopoe / The table is based on data from the authors' own research

%
80
70
60
50
40
30
20
10

0

70,6%

2074 2015 2016 2017 2018 2019 2020 2021

O lMNepeHoc ABYX SM6PUOHOB
Transfer of two embryos

@ [ona oTmMeH nepeHoca
Share of transfer cancellations

2022 2023

0 YHB
CPR

Fig. 3. Dynamics of changes in clinical approaches in in vitro fertilization programs for the period 2014-2023. CPR — clinical
pregnancy rate (the figure is prepared by the authors based on data from their own research)

Puc. 3. /lunamuka W3MEHEHUS KIMHMYECKHX IOAXOJ0B B IPOrpaMMax SKCTPAKOPHOPAIBLHOTO OIUIOJOTBOPEHHUS 3a MEPUOJ
2014-2023 rr. YHB — yacroTa HacTyIuieHHs: OepeMEHHOCTH (PUCYHOK TOJTOTOBIICH aBTOPAMHM IO pe3yJbTaram coOCT-

BEHHOTI'0 HCCJIC/IOBAHN)
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embryo transfers (from 630/892 (70.6%) to
28/670 (4.2%), p=0.001) with a simultaneous in-
crease in the frequency of transfer cancellations
in the IVF cycle (from 72/892 (8.1%) to 425/670
(63.4%), p=0.001). However, the pregnancy rate
using only autologous biomaterial did not change
significantly: in 2014 — 337/820 (41.1%), in
2023 — 92/245 (37.5%), p=0.321 (Fig. 3).

DISCUSSION

In vitro fertilization, as one of the primary RT
technologies, is included in state-guaranteed pro-
grams in many countries around the world [12]. In
the Russian Federation, since 2016, the Mandatory
Health Insurance fund has been designated as the
source of state funding for IVF programs [3, 12, 13,
16]. In 2019, the Russian government approved the
national “Demography” project, which includes an
initiative to fund IVF programs through the Man-
datory Health Insurance system, with the ultimate
goal of increasing the birth rate [2, 3, 13]. Increased
state funding for IVF programs, higher utilization
rates among women of relatively young reproduc-
tive age (up to 34 or 40 years old), and a reduction
in religious restrictions will help maximize the de-
mographic impact of RT [10]. At the same time,
state support for RT technologies necessitates tho-
rough preparation for planning RT programs, in-
cluding differentiated approaches to patient selec-
tion for enrollment in mandatory health insurance
IVF programs to ensure their successful imple-
mentation. From 2002 to 2022, according to data
from the RAHR registry, the number of IVF cy-
cles performed increased from 10,994 to 172,602,
indicating high demand for these programs. Since
2020, Order No. 803n of the Russian Ministry of
Health dated July 31, 2020, “On the Procedure for
the Use of Assisted Reproductive Technologies,
Contraindications, and Restrictions on Their Appli-
cation” has been in effect, which regulates ovarian
reserve parameters for inclusion in the compulsory
medical insurance IVF programs (anti-Miillerian
hormone 1.2 ng/mL or higher and 5 or more an-
tral follicles); this document does not impose any
age restrictionsz'. However, a woman’s age is of

' Order of the Ministry of Health of the Russian Federation
dated July 31, 2020 No. 803n “On the Procedure for the Use
of Assisted Reproductive Technologies, Contraindications
and Limitations to Their Use” (registered on October 19,
2020 No. 60457). Available at: http://publication.pravo.gov.
ru/Document/View/0001202010190041 (accessed: October
1,2025)

key importance for predicting the effectiveness of
an [VF program, as it is associated with the mor-
phogenetic quality of oocytes, a physiological de-
cline in ovarian reserve, and a higher prevalence
of somatic pathology. According to several stu-
dies, oocyte quality declines rapidly from the age
of 35, which is a risk factor for the development
of fetal genetic abnormalities [14, 18, 19].

In many countries worldwide, IVF programs
covered by public health insurance have age re-
strictions up to 37-45 years, which is due to the
low success rates of IVF cycles in this age group,
increased obstetric and perinatal risks, and the
resulting higher economic costs [14, 19]. The re-
sults obtained in our study indicate that during
the period 2014-2023, there was a trend toward
an increase in the number of women of advanced
reproductive age seeking to plan a pregnancy
using IVF. This is generally associated with the
global trend of consciously postponing mother-
hood to a later period, as well as the populari-
zation and development of RT programs. It was
shown that the success rate of IVF programs in
the older age group was 20.5% and was signi-
ficantly lower compared to women of young re-
productive age. The proportion of women with
low ovarian reserve remained stable during the
analyzed period and averaged 32%. At the same
time, the success rate in low-cycle IVF programs
among women under 35 was significantly higher
compared to that among women in the older age
group (40 years and older). Thus, the probabi-
lity of achieving a clinical pregnancy decreased
by a factor of 2.6 (OR=2.613 [2.194-3.112]) if
the woman’s age exceeded 40 years, both in the
group with normal ovarian reserve and in low-fol-
licle IVF programs (OR=2.636 [1.96-3.54]).

The additional use of vitrified donor oocytes
in IVF programs covered by compulsory medical
insurance did not increase the pregnancy rate. On
the one hand, this can be explained by the use of
a small number of oocytes (up to 6) due to the
high cost of donor material; on the other hand, by
the association with patients’ complicated obstet-
ric-gynecological and somatic status. At the same
time, this once again underscores the priority of
selecting women for public health insurance IVF
programs with normal and high ovarian reserve
in order to achieve pregnancy with autologous
embryos.

An unsuccessful IVF program necessitates
repeating the procedure. Based on the experi-
ence of several countries, limits have been set on
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the number of IVF cycles covered by the state
budget — ranging from one to six cycles [1, 2,
4, 5, 15]. In the Russian Federation, Federal Law
No. 323 does not regulate the number of attempts
at state-funded IVF, which provides women with
unlimited opportunities to achieve motherhood
through RT programs. However, our data indi-
cate that there is no increase in the success rate
of IVF cycles with an increase in the number of
attempts (more than four cycles). It follows that
when planning public health insurance IVF pro-
grams, the number of attempts should be limited
to no more than three, especially for women in
the older age group, particularly since an increase
in the number of attempts entails higher econo-
mic costs for implementing public health insur-
ance IVF programs.

With the development of RT, approaches to
conducting IVF programs have evolved, making
them safer. According to data from the corpora-
tion “CSM” (Ekaterinburg), since 2014 there has
been a decrease in the proportion of two-embryo
transfers and an increase in the number of cycles
with canceled transfers. These measures were
aimed at reducing the risk of complications in
IVF programs and ensuring a more physiological
course of pregnancy. We have shown that when
implementing such measures, the pregnancy rate
with single-embryo transfer did not change sig-
nificantly (p=0.321), even with an increase in the
proportion of women in the older age group. This
finding underscores the priority of single-embryo
transfer as a criterion for the clinical effectiveness
of public health insurance-funded IVF programs.

RT holds significant potential for increasing the
contribution to fertility rates [10, 11]. Ensuring uni-
versal access to infertility treatment technologies
and implementing state programs funded by the
compulsory medical insurance system is important
for the healthcare system [5]. A strategy aimed at
the prevention and timely treatment of infertility
is an investment in creating a productive and eco-
nomically active generation for the country [5, 11].

CONCLUSION

An analysis of the effectiveness of IVF pro-
grams funded by the Mandatory Health Insu-
rance system for the period 2014-2023 revealed
the following:

 an inverse relationship was identified be-

tween the effectiveness of MHI-funded IVF
programs and women’s age;

* an age criterion of under 40 years may serve
as one of the selection factors when refer-
ring patients to MHI-funded IVF programs;
the additional use of vitrified donor oocytes
in MHI-funded IVF programs does not in-
crease the pregnancy rate, which determines
the priority of including women with high
and normal ovarian reserve in the planning
and implementation of MHI-funded IVF
programs;

* repeating baseline attempts (4 or more) in
MHI-funded IVF programs does not lead to
an increase in the clinical pregnancy rate;
when planning MHI-funded IVF programs,
the number of attempts should be limited to
no more than three, especially for women in
the older age group;

* a strategy aimed at transferring a single em-
bryo should be prioritized in IVF programs,
as it does not reduce the pregnancy rate,
prevents the development of obstetric com-
plications, and ensures a more physiological
course of pregnancy.
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Bkuiag aBTopoB. ABTOpaMH COBMECTHO IPO-
BeZleHa pa3palboTKa KOHLEMUIUU W LEeIH Hcclie-
noBanus. Baxmosoit O.C. ocyiiecTBieH aHalIN3
MEPBUYHON MEIUIIMHCKON TOKYMEHTALNU C IIPH-
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YECKOW CTAaTHCTHUKH, C(HOPMYTUPOBAHBI BEIBOIBI.
Bce aBropel mpownn M onoOpuin GpUHATBHYIO
BEpCHIO nepes myOnuKamuei.

KonguaukTr uHTepecoB. ABTOpBI 3asBISIOT
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