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ABSTRACT

Relevance: The article presents comprehensive data on assisted reproductive technology (ART) programs implemented in 2021 in infertility
treatment clinics in Kazakhstan specializing in ART.

The study aimed to analyze the structure and outcomes of ART cycles conducted and registered in the Republic of Kazakhstan from January
1 to December 31, 2021.

Materials and Methods: This retrospective study analyzed the data from reports submitted by 21 ART clinics in Kazakhstan. These reports
were voluntarily provided to the Kazakhstan Association of Reproductive Medicine (KARM). The reports included information on in vitro
fertilization (IVF) cycles, intracytoplasmic sperm injection (ICSI), frozen embryo transfers (FET), oocyte donation (OD), surrogacy, and
preimplantation genetic testing (PGT).

Results: The total number of ART cycles available for analysis in 2021 was 27,012, resulting in 6,611 newborns. The accessibility of ART
treatment was 1,407 cycles per 1 million population. The analysis of ART structure revealed that 25.3% of all cycles in Kazakhstan’s clinics
were IVF, while 74.7% were ICSI. A combined IVF/ICSI fertilization method was used in 27.6% of cycles. FET was performed in 50.8% of
cases, OD accounted for 10.6%, and PGT was conducted in 3.8% of cycles.

The pregnancy rate per oocyte in 2021 was 19.3% after IVF and 17.8% after ICSI, with implantation rates per embryo transfer of 43.3% and
41.1%, respectively. Pregnancy rates were 50.8% after FET and 51.5% after OD. The live birth rate was 32.8% after fresh IVF, 32.4% after
ICSI, 37.0% after FET, and 39.3% after OD. The 1,031 PGT programs resulted in a pregnancy rate of 53.6% and a live birth rate of 41.5%,
with a multiple pregnancy rate of 10.2%.

Conclusion: According to registry data, the number of ART programs in 2021 increased by 72.88% compared to the previous year. The
launch of the state program “Ansagan Sabi” (Longing Baby) contributed to the improved accessibility of ART. Pregnancy and live birth rates
remained stable and aligned with the average ESHRE indicators, confirming the high level of ART development in Kazakhstan.
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AHHOTALUSA

AKTyaJbHOCTB: B crarhe mpeacraBiieHbl COBOKYIHBIE JaHHbIE O MPOrpaMMax BCIOMOIATEIbHBIX PENpOAYyKTUBHBIX TexHosoruil (BPT),
peamm3oBanHbIX B 2021 roxy B ximHuKax KasaxcraHa, criennalu3upyrOMIMXCs Ha JIedeHUH Oectioaus npu nomomyu BPT.

Lean ucciieoBaHus — aHAINU3 CTPYKTYPHI U pe3yasTaroB ukiIoB BPT, mpoBeneHHbIX 1 3aperucTpupoBaHHbIX B PecyOnuke Kazaxcran ¢
1 saBaps mo 31 mekxabps 2021 roza.

Martepuansl 1 MeToabl: [Ipon3BeieH peTPOCTIEKTHBHBIN aHanu3 naHHBIX oT4deToB 21 ximmHukH BPT Ka3axcrana, momaHHBIX Ha moOpo-
BOJIbHOM ocHOBe B Kazaxcranckyio Accounanuio PenponykruBHoit Meaumuael. OT4eTsl BKII0OYany nHpopmanmio o nukiax 9KO, MUKCH,
KpHO-TIepeHOcax IMOPHOHOB, TOHOPCTBe oouuToB (J10), CypporaTHOM MaTepUHCTBE M NMPEUMILUIAHTAIMOHHOM T'eHETHYECKOM TeCTHPOBa-
wuu (IIT°T).

PesyabTarsl: O0mee KOIMYeCTBO BKIOYEHHBIX B oT4eT IMKI0B BPT 3a 2021, cocraBmio 27 012, B pe3ynbTare KOTOPBIX POAMIUCH 6 611
HOBOPOXJICHHBIX. JlOCTynHOCTS JieueHus ¢ nomouibto BPT cocrasuna 1 407 nukioB Ha 1 MiIH HacelleHUs.

Anamms ctpyktypsl npumernernst BPT BeisBm, uto noms OKO B kmmankax PK cocrasuma 25,3% ot Beex nuknos BPT, nomss MKCU —
74,7%., cmemanHbli crioco6 omtonorBopenus DKO/MKCU npumensiics B 27,6% LMKIOB; NEPEHOC Pa3MOPOKEHHbBIX IMOPUOHOB (KpHOIIe-
penoc) nposezeH B 50,8%, nporpamma J10 6buta Beimonsena B 10,6%, III'T — B 3,8% nukiios.

YacroTa HacTyIUIeHHs! OEpEMEHHOCTH B pacueTe Ha ITyHKIIHIO cocTaBmIa, 1o urtoram 2021 roaa, B nuxiax 9KO — 19,3% Ha TpaHCBaruHamb-
Hy!o myHKnuio u 43,3% B pacdete Ha nepeHoc, B nporpamme MKCH — 17,8% na mynkiuio u 41,1% Ha nepenoc, B mporpamme FET — 50,8%
Ha nepeHoc, B nporpamme 1O — 51,5% na nepenoc. Iloka3arens yacTorsl sxuBopokaeHus B 2021 roxy cocrasun 32,8% B cBexeM LUKIIE
OKO, 32,4% B mporpammax MKCU, 37,0% mpu FET u 39,3% mpu 0.

B 2021 rony B Kazaxctane 6bu1a nposenena 1031 nporpamma III'T. YactoTa Hactymienus: OepemenHocTH nocie ucnonb3oBanus [II'T co-
craBuia 53,6%, yacrora xxuBopoxxaeHus — 41,5%, yacrora moromionus — 10,2%.

3akmaiouenue: B coorBercTBHM ¢ manHbIME HarmonansHoro perucrpa, B 2021 roxy xonmdectso nporpamMm BPT ysemmuniocs Ha 72,88%
10 CPAaBHEHMIO C MPEABLIYLINM IO0M. 3aIlycK rocylapcTBeHHON mporpaMmbl «AHcaraH Cobm» crocobcTBoBan pocTy noctynHoctu BPT.
YacroTa HacTyIUICHUsI OEPEMEHHOCTH U KHUBOPOXKIICHHUS cTabHIbHA M COOTBETCTBYeT cpeauuM mnokasareiasiMm ESHRE, nonareepixaas Bbico-
kuii yposenb pa3sutust BPT B Kazaxcrane.

KawueBble cnoBa: pecucmp BPT, omuem 2021 200a, 6cnomoeamenvhvlie penpodykmustuvie mexronozuu (BPT), OKO, oocmynnocme BPT.

Jnsa uutupoanus: Jlokmmna B.H., Cyneiimenosa M./I., AxmeToBa A.A. u ap. BcnomorarenpHbIe penpoayKTHBHBIE TEXHOJIOTHH B
Kazaxcrane (nannsle HarmonansHoro peectpa, 2021 1.). Penpodykxmuenas meouyuna (L{enmpanvnas Azus). 2025;1:10-19 (ua anrn.).
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AHJATIA

O3ekriniri: byn makanana Kasakcrannarel Oeaeyiikti emaeyre MaMaHianraH kinHuKanapaa 2021 sKbIIbl JKy3ere achIpbUIFaH KOCAJIKBI
penponykrustik TexHonorusuap (KPT) 6arnapnamanaps! Typasbl )KUBIHTHIK A€PEKTEpP YCHIHBLIFAH.

3eprrey Makcatbl — 2021 >xpuiFbl 1 KaHTap MeH 31 xenTokcaH apansirbiHaa Kaszakcran PecnyOnukachiHga )Kypri3iireH skoHe TipKelareH
KPT muknmapsiHbIH KYPBUIBIMEI MEH HOTH)KENIEPIiH Tajiay.

Marepuannap men oaicrepi: Kazakcrannarst 21 KPT knnHMKackHBIH 63 epkiMeH Kazakcran PenponykrusTrik MenunnHa KaysiMaacTeIFsIHA
(KPMK) yceiaran ecenTepi HeTi3iHAe peTPOCHEKTUBTI Taiaay xyprisingi. Ecentepae sxcrpakopnopaisasl ypeIkTanaslpy (OKY), nuatpanm-
TorutasManslk cepma unbekimsics! (MKCH), mysnareutran smopuongapast aysictoipy (FET), oonmt nonopisirst (O/1), cypporaT aHambIK
JKOHE MPEHMILTAHTAMSUIBIK reHeTHKANBIK Tectitey (III'T) mukingaps! Typaisl MamiMeTTep KaMThUIBL.

Hoarum:xenepi: 2021 >xpuisl Tannay yuris KowketiMai KPT muxngapsiasiy sxammst canbl 27 012 6onabl, HoTIKeciHAe 6 611 HopecTe nyHuere
kenai. KPT apkpuibl emaeymiH KOKeTIMITr 1| MUITHOH TYpFbIHFa makkauaa 1 407 Mukiasl Kypassl.

KPT KypbuibIMBIH Tannay kepcetkenmel, 25,3% nuxnmap OKY omicimen, an 74,7% WKCH onicimen sxy3ere acsipeuiasl. DKY/MKCU
apasiac YPBIKTaHABIpY dfici 27,6% nuknaa Kongansingsl. Mysnatsuirad sm6puonnapast aysicteipy (FET) 50,8% xarmaiina sxyprisinai,
oot aoHopbirsl (OJ]) 6armapmamacs! 10,6% MUKIIBI KAMTBIIB, a1 MPSUMILTAHTAIUSIBIK TeHeTuKabIK Tectiney (I1I'T) 3,8% skarnaiina
OPBIHIATIBL.

Kykrinik sxwuiniri OK¥ nukneiaaa 19,3%, an sMOpuonas! ayslcTeIpyFa makkanaa 43,3% kypaasl. MKCH GarnapnamackiHaa 6y kepceT-
kinr 17,8%, sMOpronb! aysicThIpyFa makkanaa 41,1% 6onasl. FET 6arnapinamaceinia sykTiik xuiniri 50,8%, an OJ] 6arnapiaamaceinna
51,5%-np1 xypaasl. Tipi Tybuty Kepcetkinni sxana IKY muknsiana 32,8%, MKCU 6armapnamaceiana 32,4%, FET nuknnapseiaga 37,0%, an
O]l 6armapnamacsiga 39,3% 6omust. XKanmer 1 031 II'T 6armapnamacs! xKypri3inin, )KYKTUTiK xkuiniri 53,6%, Tipi Tysuty skuimiri 41,5%, an
KOIYPBIKTHI )KYKTLIIK >kuiiiri 10,2% Gomnubl.

Kopsitemasr: Tipkey nepexrepine coiikec, 2021 bl KPT GarmapmaManapbIHBIH CaHBI aJIBIHFBI KBUIMEH CalbICThIpFanaa 72,88%-ra
apTThl. MemunekeTTik “AHcaran Cobu” GaraapaamMachiHbIH icke KOChUTybl KPT-HBIH KOJDKETIMIUTITIH apTThIpyFa bIKHAJ eTTi. JKYKTITIK eH
Tipi TybLTy KepceTkimmrepi TypakTsl 6onsin, ESHRE oprama kepcerkimrepine caiikec keneni, 6y Kazakcrangarst KPT namybIHBIH sKOFapbl
JICHTeHiH pacTaii/ibl.

Tyiiinai ce3nep: ART pecucmpi, 2021 scvinzel ecen, Kocankwvl penpooykmuemix mexnonozusinap (KPT), DKY, KPT konocemimoinix.
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Introduction: The problem of infertility is at the center
of the global health agenda, affecting millions of families
around the world. According to WHO, on average, 15% of
couples experience difficulties in conceiving [1]. To combat
this problem, assisted reproductive technologies (ART) are
being actively introduced, allowing to significantly increase
the chances of successful conception and birth of a child.

Since 2008, the Kazakhstan Association of Reproductive
Medicine (KARM) has been collecting data on ART cycles
performed in the Association’s member clinics using a special
IT program proposed by the European Society of Human
Reproduction and Embryology (ESHRE) and sending them
to the European IVF Monitoring Consortium. These reports
have been published in the journal “Reproductive Medicine
(Central Asia)” (formerly “Reproductive Medicine™) for the
fourth year in a row.

Currently, 31 ART clinics operate in the country. They offer
almost all modern technologies and methods of infertility
diagnostics and treatment.

Since 2010, Kazakhstan has implemented programs within
the Guaranteed Volume of Free Medical Care (GVFMC)
framework. Since 2021, at the initiative of the country’s
President K.K. Tokayev, the state program “Ansagan Sabi”
has been implemented, according to which the number of
allocated quotas for IVF/ICSI programs has increased almost
7 times, reaching 7,000 per year. KARM is monitoring the
implementation of this program. Over 29 years of successful
ART programs in Kazakhstan, about 39,000 children have
been born, of which more than 9,000 were born in quota
programs (data as of 01.11.2024).

The frequency of infertile marriages in the Republic of
Kazakhstan ranges from 12.0 to 15.5% [2]. Infertility has
a significant impact on demographic indicators, psycho-
emotional and physical health of the population, as well
as the socio-economic development of the country. The
increase in the frequency of infertility is accompanied by an
increase in the need to use ART. This trend is characteristic
not only of Kazakhstan but also of most countries in the
world, emphasizing the importance of introducing advanced
methods of treatment and diagnosis of infertility.

The study aimed to analyze the structure and results of
ART cycles conducted and registered in the Republic of
Kazakhstan from January 1 to December 31, 2021.

Materials and Methods: A retrospective analysis of the
data from ART clinic reports submitted voluntarily to KARM
was conducted. The reports included data on IVF cycles, ICSI,
embryo cryotransfers, surrogacy, preimplantation genetic

testing (PGT), and oocyte donation (OD). Due to the lack
of a mandatory state ART registry, some IVF clinics did not
provide their data, so this publication contains information
on 97% of all ART cycles performed in Kazakhstan in 2021.

To compare the data in the report, we used the preliminary
results of ESHRE for 2021, published in the journal « Human
Reproduction » [3].

Data collection for this registry was carried out using the
format recommended by ESHRE.

The availability of ART for citizens of the country was
calculated by dividing the number of cycles by the country’s
population. The pregnancy and live birth rates were calculated
by dividing the total number of pregnancies or births by the
number of transvaginal punctures or embryo transfers.

Registry participants, number of ART cycles

The 2021 report included 21 out of 28 (90%) ART
clinics operating in Kazakhstan during this period. Of
the 21 clinics in the report, 6 were in Astana, 6 in Almaty,
3 in Shymkent, 2 in Aktobe, and 1 in Taraz, Atyrau, and
Karaganda.

The total number of ART cycles available for analysis
performed in ART centers of the Republic of Kazakhstan in
2021 was 27,012 (in 2020 — 17,743 cycles; + 72.88% ). In
total, data on 116,900 ART cycles have been collected since
2010.

As of January 1, 2021, according to the Statistics
Committee of the Republic of Kazakhstan, the population of
the Republic of Kazakhstan was 19,186,015 people [4]. Per 1
million population, 1,407 ART cycles were performed.

Results:

Structure of ART cycles

An analysis of changes in the structure of ART cycles in the
Republic of Kazakhstan over 12 years reveals a significant
redistribution in preferences for the use of ART methods. The
share of IVF cycles decreased from 78.7% in 2010 to 25.3%
in 2021, while the share of ICSI cycles consistently increased,
reaching 74.7% by the end of the specified period. These
changes reflect a steady transition to more technologically
sophisticated approaches with higher chances of success.

In 2021, the distribution by method was as follows: ICSI
accounted for 67.7% of cycles, IVF - 32.3%, and a combined
method (50/50 ratio of IVF and ICSI) was used in 27.6% of
cases. This is comparable with the ESHRE data, where the
share of ICSI cycles is 39.7% and IVF - 16.2%, highlighting
regional differences in approaches (Figure 1).
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Figure 1 — Changes in the proportion of IVF and ICSI cycles, 2010-2020
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The IVF method was used in 12% of all ART cycles,
which shows a slight increase compared to 2020 (11.9%).
The ICSI method was used in 35.5% of cycles (33.4%
in 2020). IVF/ICSI programs accounted for 13.0% of
the total cycles. These changes may be due to improved
technological capabilities and patient and physician
preferences.

The number of ART programs implemented in Kazakhstan
has steadily grown in recent years. In 2021, there was a
significant jump in the number of cycles performed under
the OSHI program, which led to an increase in the total
number of programs. Between 2010 and 2019, the increase
in the number of programs remained stable. In 2020, there
was a decline amid the COVID-19 pandemic. The following
growth of 97.2% in 2021 could be due to the expansion of
state support.

The rate of ART cycles per million population increased
yearly, reaching 676 in 2021. This indicates a growing
demand for ART services and increased availability of these
technologies for the country’s population.

The share of DO and CM programs in the total number
of implemented ART programs demonstrated opposite
trends. Thus, the share of DO programs remained
relatively stable, with peaks in 2013 (11.8%) and 2021
(10.6%). At the same time, a steady decline in the share
of CM programs (from 6.8% in 2010 to 1.3% in 2021)
may reflect changes in clinical practice and patient
preferences.

In 2021, the volume of programs implemented using
donor sperm was 2% (488 cycles), which exceeded
the absolute numbers of the figure for 2020, when
382 programs were performed (2.1%). In 154 cases
(0.6%), surgically obtained sperm were used, which is
significantly higher than in 2020, when they were used in
91 cases (0.6%).

Within the framework of the DO program, 1,553
embryo transfers were performed in 2021, which is
slightly less than in 2020 (1,586 cycles). Pregnancy
occurred due to 824 donor oocyte transfers, which
amounted to 53.1% per transfer (50.6% in 2020). Of the
total number of pregnancies, 608 resulted in childbirth
(39.2% in 2021 and 42.9% in 2020). The conducted
analysis demonstrates a significant increase in the
popularity of the ICSI method in Kazakhstan and its
dominance over traditional IVF.

An analysis of data from 2010 to 2021 shows a
significant increase in the use of assisted reproductive
technologies (ART) in Kazakhstan. The total number
of cycles increased from 2,095 in 2010 to 16,051 in
2021, a 7.7-fold increase. The largest increase in the
number of ARTs compared to last year was observed in
2021 (+92.23%), which could be due to the expansion
of the state program “Ansagan Sabi” ((Longing Baby).
A decrease of 20.36% in 2020 was due to restrictions
during the COVID-19 pandemic. The ART availability
indicator (cycles per 1 million population) increased
from 129.3 to 849.3, reflecting improved infrastructure
and accessibility of services.

IVF/ICSI dominated among the ART methods; their
number increased from 1630 to 12837 cycles per year.
Programs using DO also demonstrate a steady increase
(from 298 to 2874 cycles), which is associated with an
increase in demand for alternative methods in the presence
of'age and pathological restrictions. Surrogacy cycles varied
in the range of 167-366, with a peak in 2019 and a decrease
to 219 in 2020, which probably reflects the influence of
socio-economic factors. This dynamic emphasizes the
technological shift towards more complex methods while
maintaining the variability of approaches depending on the
clinical and demographic demand of reproductive specialists
and the population (Table 1).

Table 1 — Comparative dynamics of new ART programs implemented in the Republic of Kazakhstan (2010-2021)

Year IVF/ICSI QOocyte Surrogacy Total number | Annual growth Cycles per
donation of cycles (%) 1 million

population
2010 1630 298 167 2095 - 129.3
2011 2737 302 262 3301 57.57% 200.8
2012 2866 358 323 3547 7.45% 212.8
2013 3102 591 252 3945 11.22% 2333
2014 3409 484 279 4172 5.75% 243.1
2015 3799 600 274 4673 12.01% 268.3
2016 3955 633 288 4876 4.34% 2759
2017 5818 995 257 7070 45.00% 394.5
2018 6510 1187 347 8044 13.78% 441.3
2019 8348 1771 366 10485 30.35% 56.0
2020 6510 1621 219 8350 -20.36% 444.6
2021 12837 2874 340 16051 92.23% 849.3




Reproductive Medicine (Central Asia) 2025, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2025, Nel

Number of embryos transferred

Figure 2 shows the dynamics of the number of embryos
transferred in ART cycles in Kazakhstan from 2010 to 2021. A
steady increase in selective single embryo transfer (SET) use is
noticeable: from 20.0% in 2010 to 68.8% in 2021. This reflects
the transition to a practice that reduces the risks of multiple
pregnancies. The share of two embryo transfers decreased from
70.0% to 31.2%, which aligns with global recommendations
for optimizing ART protocols. The transfer of three embryos
was recorded sporadically (peaking at 5.1% in 2015), and the
use of four embryos has not been observed since 2016, which
is consistent with changes in the regulatory framework limiting
the maximum number of embryos that can be transferred.

The sharp increase in the SET share in 2021 (+5.7 pp
compared to 2020) may be due to the introduction of new

clinical protocols and increased cryopreservation efficiency.
The decrease in the share of double embryo transfer in 2020
(-5.5 pp) correlated with the COVID-19 pandemic when
priority was given to minimally invasive approaches. The
data presented illustrate the evolution of ART practices
towards increased safety and compliance with international
standards.

According to ESHRE data for 2020, in fresh cycles, one
embryo was transferred in 50.7% of cases, two embryos in
45.1%, three embryos in 3.9%, and four embryos in 0.3%
of cases. The SET share in Kazakhstan (68.8% in 2021) is
higher than the ESHRE average (62.1%). The transfer of two
embryos in Kazakhstan (31.2%) is lower than in ESHRE
(32.3%), and the use of >3 embryos is minimal (0.02% vs.
2.5% in ESHRE ).

Figure 2 — Comparison of the number of embryos transferred in ART cycles (2010-2021)
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Pregnancy Rate programs (vs. 21.0% and 18.3%). In women below 34, these

According to the results of 2021, 8,932 pregnancies were
registered. In IVF programs, the pregnancy rate per transfer
was 19.3% per puncture and 14.6% per puncture (vs. 22.2%
and 16.2% in 2020 and 26.2% and 43.3% according to
ESHRE). In ICSI programs, the pregnancy rate per transfer
was 17.8% per puncture and 13.6% per puncture (vs. 21.1%
and 38.1% in 2020 and 23.9% and 45.7% according to
ESHRE). In frozen embryo transfer, the pregnancy rate per
transfer was 50.8% (vs. 43.9% in 2020 and 36.2% according
to ESHRE). In PGT cycles, the pregnancy rate per transfer
was 53.6% (vs. 52.2% in 2020).

ART results vs. the number of embryos transferred

The pregnancy rate in IVF/ICSI cycles was 41.1% after
one embryo transfer (vs. 37.3% in 2020), 45.9% after two
embryo transfer (42.0%), and 100% after three embryo
transfer (1 pregnancy per transfer) (55.6%). In frozen embryo
transfer (FET) cycles, the pregnancy rate was 48.5% after
one embryo transfer (vs. 42.6% in 2020) and 56.0% after two
embryo transfer (42.4%). In donor programs, the pregnancy
rate was 51.5% per one embryo transfer (vs. 50.2% in 2020)
and 57.3% per two embryo transfer (63.0%).

ART results vs. the age of women

In the group of women aged 35-39, the pregnancy and
live birth rates were 17.6% and 13.6% in IVF programs (vs.
22.6% and 18.6% in 2020) and 17.3% and 12.9% in ICSI

rates amounted to 23.3% and 17.9% after IVF (vs. 28.9% and
22.8% in 2020) and 21.6% and 15.7% (vs. 27.0% and 20.8%)
after ICSI. In women over 40, the pregnancy and live birth
rates were twice as low: 14.1% and 8.9% (vs. 8.4% and 6.2%
in 2020) in IVF cycles and 11.9% and 8.3% (vs. 8.0% and
6.2%) in ICSI cycles.

In FET programs, the pregnancy and live birth rates were
higher than in IVF and ICSI cycles. Thus, for women below
34, these rates were 47.7% and 34.8% (vs. 48.4% and 39.6%
in 2020); for women aged 35 to 39, it was 54.5% and 40.1%
(vs. 38.6% and 30.2%), and for women over 40, it was 42.7%
and 27.5% (vs. 32.4% and 21.7%).

According to ESHRE, in IVF cycles, the pregnancy
rate was 30.8% for women below 34, 25.4% for women
aged 35 to 39, and 13.6% for women over 40. The live
birth rate for those age groups was 25.1%, 19.0%, and
7.8%, respectively. In ICSI cycles, the pregnancy rate
was 27.9%, 22.3%, and 11.2%, and the live birth rate was
22.1%, 16.1%, and 6.3%.

High pregnancy rates were noted in all age groups in the DO
program: 57.8%, 54.6%, and 49.3%, respectively. However,
the influence of age remained: births were completed in
42.4%, 41.2%, and 34.0% of cases, respectively (according
to ESHRE data, the pregnancy rates were 43.6%, 44.9%,
43.2%, and the live birth rates were 33.4%, 33.2%, 29.5%)
(Figures 3, 4).
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Figure 4 — Live birth rate by woman’s age (2021)
Surrogacy pregnancy (vs. 53.1% in 2020), and 428 (41.5%) pregnancies

A total of 340 surrogacy programs were implemented in
2021, accounting for 1.2% of all ART cycles. They resulted
in 180 (52.9%) pregnancies, of which 121 (35.6% of all
transfers) ended in birth at 22 weeks or more.

Childbirth and other pregnancy outcomes

In the reports, all terminations of pregnancy starting from
22 full weeks were classified as “childbirth.” Thus, 6,611
pregnancies (vs. 5,932 in 2020) resulted in childbirth at
22 weeks or more, amounting to 1.5% of all births in the
Republic of Kazakhstan (the total number of births in 2021
was 446,491 [5].

Multiple pregnancies

Multiple births in IVF and ICSI programs in 2021 included
10.2% of twins (vs. 8.3% in 2020) and 0.02% of triplets of
all known births. In FET programs, the frequency of multiple
births reached 8.4% of twins (vs. 9.8% in 2020) and 0.1% of
triplets. In DO programs, multiple births were 5.9% of twins
and 0.1% of triplets. In surrogacy programs, multiple births
were 9.1% (vs. 13.4% in 2020).

In ESHRE reports, the frequency of twins was 12.4% in
fresh IVF and ICSI cycles and 9.4%in FET programs.

Preimplantation genetic testing (PGT)
In 2021, PGT in ART centers was performed in 1031 cycles
(vs. 920 in 2020). Of them, 553 cases (53.6%) resulted in
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ended in birth at 22 weeks or more (vs. 42.1%).

Discussion: This study analyzed the structure and outcomes
of ART cycles registered in the Republic of Kazakhstan in
2021. The findings were compared with the 23rd annual
report from the European IVF-Monitoring (EIM) Consortium
for ESHRE, combining the 2021 data on ART and intrauterine
insemination from 39 European countries.

In IVF, the pregnancy rate was 19.3% per transfer and
19.3% per puncture (vs. 22.2% and 16.2% in 2020; ESHRE
— 26.2% and 43.3%). In ICSI programs, the pregnancy
rate was 17.8% per transfer and 13.6% per puncture (vs.
21.1% and 38.1% in 2020; ESHRE — 23.9% and 45.7%).
In Kazakhstan, the pregnancy rate after own oocyte
cryopreservation reached 50.8% (vs. 43.9% in 2020), 14%
higher than in Europe (36.2%, according to ESHRE). In
programs with donor oocytes, the Kazakh data was similar
to the European — 53.1% per transfer. The pregnancy rate per
puncture in the RK was lower than in ESHRE, possibly due
to an increase in delayed transfer programs.

A comparison of Kazakhstan data with ESHRE reports
shows a steady trend toward transferring fewer embryos in
Europe, which reduces the risk of multiple pregnancies. In
European countries, one embryo is transferred in 60.2% of
cases, two — in 34.8%, and three — in 1.8%. A trend is the
same in Kazakhstan: one embryo is transferred in 68.8% of
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cases, two — in 31.2%, three — in 0.2%, and four or more
embryos are not transferred.

A constant increase in the number of ART cycles,
supported by the State program of compulsory medical
insurance, confirms the importance of the development of
reproductive technologies for improving the demographic
situation and health of the population. A comparison with
ESHRE indicators proves Kazakhstan’s competitiveness in
ART. However, further adaptation and implementation of
international standards could improve the results [6].

Thus, the effectiveness of ART in Kazakhstan generally
correspondsto Europeandataandevenexceedsinsomeaspects,
such as the frequency of pregnancy after cryopreservation.
However, the frequency of multiple pregnancies remains
high, which requires further implementation of international
standards for optimizing embryo transfer. This emphasizes
the need to develop and improve reproductive technologies
in Kazakhstan.

Conclusion: Kazakhstan demonstrates impressive success
in developing ART due to state support, the introduction of
modern technologies, and active participation in international
research. However, there are still areas for improvement,
such as increasing the frequency of successful outcomes
in fresh cycles and expanding the use of SET. Comparison
with ESHRE data highlights the need for further integration
of international standards to improve the efficiency and
accessibility of ART.

The 2021 report involved 21/30 ART clinics operating in
the Republic of Kazakhstan, which is 70%. The total number

of ART cycles performed in 2021 was 27,012, 72.88% more
than in 2020. Since 2021, the “Ansagan Sabi” program has
been in effect, contributing to the growth in the number of
programs performed.

The share of transfers of more than three embryos within
ART programs decreases annually; in 2021, it was 0.02%. It
should be noted that during the specified period, the Order
of October 30, 2009, No. 627, “On approval of the rules for
conducting assisted reproductive methods and technologies”
of the Ministry of Health allowed the transfer of three
embryos, provided that the patient gives the appropriate
consent. The Order of the Ministry of Health of December 20,
2021, No. 21816, “On approval of the rules and conditions for
conducting assisted reproductive methods and technologies,”
allows the transfer of no more than two embryos.

The registry data can be used to objectively assess the results
of reproductive medicine in the country and to forecast its
development. The next step in developing the country’s ART
registry should be its mandatory prospective management.
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