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ABSTRACT

Relevance: Stimulation of oocyte donors' superovulation occupies a key place in the development of assisted reproduction technology
(ART) in general. Oocyte donation programs involve young and healthy women undergoing severe ovarian stimulation protocols to obtain
good-quality oocytes. Advances in recombinant DNA technology led to the development of recombinant follitropin alfa.

The study aimed to evaluate the effectiveness of the biosimilar follitropin alfa in the superovulation stimulation cycles of oocyte donors in
comparison with the original medication in Progestin primed ovarian stimulation (PPOS) protocols.

Materials and Methods: A prospective cohort study included 25 oocyte donors who underwent superovulation induction. The first group
consisted of 25 oocyte donors in whose superovulation was stimulated with a bio-analogue of follitropin alfa. The second group (control)
included the same 25 donors stimulated with the original rFSH drug. The resulting donor oocytes were fertilized using Intra-Cytoplasmic
Sperm Injection (ICSI) or frozen. The program's result was determined by taking a blood test for b-hCG 14 days after embryo transfer.
Results: The number of mature oocytes in the study groups did not differ significantly, amounting to 20.6 + 1.1 in group 1 and 21.2+ 1.3 in
group 2. The average number of fertilized oocytes in group 1 was 5.6 + 0.8, and in group 2 — 6.1 = 1.1; thus, the fertilization rate in the two
groups did not differ (67.5% in group 1 vs 79.2% in group 2, p> 0,05). The blastulation rate (49.1% in group 1 and 52.2% in group 2) did not
differ significantly in both the biosimilar group and the original medication. The Top Quality Blastocysts in Group 1 were 1.5 = 0.7 (55%)
vs 1.8 £ 0.5 (48%) in Group 2. At that, the cumulative pregnancy rate in both groups did not differ statistically significantly.

Conclusion: Biosimilars were not inferior to the original medication in terms of the proportion of mature oocytes in oocyte donors. The
study's results confirm that biosimilars demonstrate favorable and comparable efficacy to the original medication in oocyte maturation in
IVF/ICSI cycles.
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(ICSI).
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AHHOTANIUSA

AKTyaJbHOCTH: CTUMYJISILUS CYTIEPOBYIISILIMY JTJOHOPOB OOLIUTOB 3aHUMAET KJIFoueBoe Mecto B pa3sutiy BPT B nenom. B nporpammax no-
HOPCTBA OOIUTOB YYaCTBYIOT MOJIOABIE U 37I0POBBIE KEHIIUHEL, IPOXO/ISIIHE IPOTOKOJIBI TKEIOH CTUMYIISIINH SUIHUKOB, 9TOOBI MOITYIUTh
OOLIMTHI XOPOILIEro KadecTsa. JlocTikeHus B TexHONnoruu pexomouHanTHbIX JJHK npusenn k pa3paboTke peKoMOMHAHTHOTO (DOJUTUTPOITMHA
anbpda.

Hean uccienoBanus — oueHUTH 3P PEeKTHBHOCTD OHoaHanora GOITUTPONHHA anb(a B HUKIAX CTUMYJISILIUN CyTIEPOBY/ISIIUN TOHOPOB 00-
LIUTOB 10 CPAaBHEHUIO C OPUTMHAJIBHBIM IIpernapaToM B nportokonax PPOS.

Marepuaibl ¥ MeTOAbI: B IpoCIIeKTHBHOE KOTOPTHOE MCCIISIOBAHNE BOILIN 25 NOHOPOB OOIHMTOB, MPOMIEAIINX WHIYKIHIO CyIIepOBY-
nsuuu. [lepByro Tpymiy NPeacTaBIsuid 25 AOHOPOB OOLUTOB, Y KOTOPBIX CYNEPOBYISALUIO CTUMYJIHPOBAIN OMOAHAIOroM (HOJUTUTPOH-
Ha anbda. Bropyro rpymmy cocraBmim Te ke 25 TOHOPOB OOLMTOB, KOTOPHIX CTHMYJIMPOBAIIY OPUTHHAIBHBIM IpenaparoM. IlomydeHHble
JIOHOPCKHE OOLUTHI OIIOJOTBOPSUIH C HCIIONB30BAaHWEM BHYTpPHUIHUTOIIIAa3MaTHdeckoi nabeknuu cnepMsl (MKCH) mmn 3amopakuBamim.
Pe3ynbTar mporpaMMbl ONpeAeIIsuIcs MyTeM B3sTHs aHanu3a kpoBH Ha b-XI'Y uepe3 14 nueit nocie nepenoca SMOPHUOHOB.

Pesyabratbi: Hucio 3penbix OOUUTOB B UCCIIEAYEMBIX IPYIINax JOCTOBEPHO HE pa3inuvaioch, cocraBus 20,6+1,1 B 1-if rpynne u 21,2+1,3
BO 2-ii rpynme. CpenHee YMCIIO OIUIOAOTBOPEHHBIX OOLUTOB B 1-i rpymnme coctasuio 5,6+0,8, a Bo 2-i rpynme — 6,1+1,1, npu 3ToM yacToTa
OILUTIOZIOTBOPEHHS B IBYX Ipymmax He pasnudanack (67,5% B 1-i rpynne npotus 79,2% Bo 2-it rpynme, p> 0,05). Yacrora Gnactymsunu
(49,1% B 1-it rpynme u 52,2% Bo 2-it rpynne, p>0,05) 70CTOBEpHO HE OTIMYATACH KaK B IPyIIe OHOCHUMIIISIPA, TaK U B TPYIIIE OPUTHHAIb-
Horo npemnapara. Konmnaectso TQB B 1-it rpynme coctaBuio 1,5+0,7 (55%) npotus 1,8+0,5 (48%) B rpymme 2. [1pu 3TOM ypOoBEHb 4aCTOTHI
Hactymienus 6epemennoctd (UHB) B obenx rpymmax Taxke He IMeJI CTaTUCTHYECKH 3HAYMMBIX Pa3IHIUi.
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Karibaeva Sh.K., Valiev R.K., Lokshin V.N., 2024 under the (http://creativecommons.org/licenses/by/4.0/).
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3akiroyenne: buocuMmIApbl OKa3aluCh HE yCTYNAOMMMH OPUIMHAIBHOMY Hpenapary B OTHOLICHHH JOJIH 3pENbIX OOLUTOB y JOHOPOB
0onuTOB. Pe3ynsTarsl UccieoBaHus OATBEPKIAI0T, YTO OMOCUMIIIIPH!  JIEMOHCTPHPYIOT OJaronpusTHYIO U COIIOCTaBUMYIO d(deKTHB-
HOCTB C OPHTHHAJIBHBIM TPETapaToM B Ipoliecce co3peBanus ooruToB B mukiaax IKO/MKCH.

KarwueBble ciioBa: npocecmunosas cmumynsayus Aauunukos, ouocumuispst, PPOS, muxponusuposannuwiii npocecmepon, KO, enympuyu-
monnasmamuieckas unvexyus cnepmwvt (MKCH).

Jas uutuposanus: Jlokmma B.H., A6mekenosa A.T., Peiouna A.H., Ackap E., Kapubaesa I11.K., Banues P.K. OnbIT npumeneHust 6uocu-
MWIAPOB B mporpammax DKO ¢ JOHOPCKUMH OOIIMTAMH B IPOTOKOJIAX ¢ MUKPOHHU3UPOBAHHBIM IIPOTECTEPOHOM. Penpodyxmueras meouyu-
Ha (I{enmpanvnas Azus). 2024;1:27-33. https://doi.org/10.37800/RM.1.2024.27-33
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AHJIATIIA

O3exrijiri: Kanmst KPT namybinaa Heri3ri OpbIHABI OOLMT JOHOPIAPBIHBIH CYIPEOBYIISIUSACHIH bIHTATAHABIPY aaabl. OOLMUTTEPAl JOHOP-
JBIK OaraapiamManapra caralibl aHAIBIK JKacyIlagapisl aly YIIiH aHaJIbIK Oe3/1i BIHTANAHBIPYBIH KYp/eIl IIPOTOKOIapbIHAH OTETIH JKac,
IIeHi cay oifennep Karbicagsl. PekomOuHanTTh JJHK TEeXHOMOTHACHIHBIH KETICTIKTEpi PeKOMOMHAHTTHI (POJUTUTPONHH anb(haHbIH JaMyblHA
QKeI .

3eprreyain MakcaTbl — OOIUT JOHOPJIAPBIHBIH CYNPEOBYISAIUS CTUMYIsIus nukiaepingeri PPOS nporokonsiaaa ¢ommmtponuH anbha
OMOCHMMITSAPIIBI IpenaparieH TYMHYCKAJIbIK MpernapaTThl CaIBICThIPFaHa THIMIUTITIH Oaraay.

Marepnajnap MeH dictepi: [IpocneKTHBTI KOTOPTTHIK 3epTTEyre CyNepOBYIISINS MHIYKIHSICH XKYPri3reH 25 0OLUT JOHOpPIAphl KipAi.
Bipiami Tom 25 0ouuT TOHOPBIHAH TYP/BI, OJIAPABIH CYTIEPOBYIALUACH (OIUTUTPONHH anb(ha OHOaHaJOTbIMEH BIHTAJTAHABIPHUIAEL. EXiHIT
TON TYNHYCKAJIBIK TperapaTiieH bIHTAIaHABIPBUIFAH COJ 25 JOHOpIapbIHAH TYP/BL. AJBIHFAH JOHOPJIBIK OOLUTTEP MHTPALUTOIIIA3MAIBIK
crepmaro3ounThl eHrizy (MKCH) keMeriMeH ypBIKTaHABIPBIIIBI HEMece My3/aThUIIbl. barmapmaMaHbiH HOTHKeCT SMOPHOH/IBI TaChIMall-
naHFaHHaH KelliH 14 kyHHeH keiin b-XI' aHanu3iH any apKbpUIbl aHBIKTAJ/IBL.

Hoatumxenepi: 3epTTeNieTiH TONTapIaFhl XKETUITEH OOLUTTEP CaHbl allTapibIKTail epekmencuoeni, 1-tonra 20,6+1,1 sxone 2-tonra 21,2+1,3
Kypazns! (tuicinme 81,1% kapest 82%). 1-TonTarsl YpeIKTaHFAaH OOLUTTEP/iH opTama caHsl 5,6+0,8, ax 2-tonta — 6,1+1,1 Gonasl, an exi
TONTAFbl YPHIKTaHABIPY JieHreili Oip-6ipiHeH alibIpMaIbLIbIFb! KOK (1-Tonta — 67,5%, 2-Tonta — 79,2%, p> 0,05). bnactynsius xeunam-
neiFbl (1 Tomra 49,1% sxone 2 Tonta 52,2%, p>0,05) 6HOCUMIISIPIIBIK TONTA J1a, OAaCTaIKBI TOPLTIK TONTA A3 alTapibIKTal epeKIIeneHOe .
1-tonrtarst TQB canbr 1,5+0,7 (55%), 2-tonrarsr 1,8+0,5 (48%) 6onabl. ConbiMen Karap, eki Tontarsl NNB neHreifinae e cTaTHCTHKAIBIK
MaHBI3/Ibl aBIPMANIBUIBIKTap O0JFaH 0K (42,8%). 46,5%-ra Kapcsl, p>0,05.

KopsiThinabl: BruocuMusipaap 0OIHUT JOHOPIAPBIHAAFHI JKETUITGH OOLUTTEPIiH yieci OOHbIHIIA OacTanKbl NpenapaTTal KeM TYCHEUTIH
OoJTbIN MIBIKTEL. 3epTTey HoTmkenepi onocummisap DKY/MKCU nuknaepinae OOIUTTEPAiH KETUTy MPOIECiHAe TYMHYCKAIBIK Mpernapar
CEKUII KOJAMITBI )KOHE CaTBICTHIPMATBI THIMIIUTITTI pacTaiIbL.

Tyitinai cesnep: npocecmun ananvix 6e30i vinmananowvpy, ouocumunapirap, PPOS, mukponuszayusnanean npoeecmepon, IVF, yumonnas-
Mmaza cnepmamoszoudmsl eneizy (ICSI).

Introduction: Oocyte donation (OD) is increasingly used OS protocols involve administering exogenous

worldwide as a method to overcome infertility resulting
from a variety of factors, including the age-related decline in
fertility. Oocyte donors are, by definition, healthy, potentially
(or proven) fertile women who undergo voluntary ovarian
stimulation (OS) treatment. Since the appearance of this
technique in the 1980s, the number of cases in which OD has
been indicated has steadily increased [1].

According to ESHRE registries, more than 178 027
OD cycles had been performed only in Europe by 2011,
accounting for 5% of all ART cycles [2]. More than 22%
of the OD cycles were performed in Spain and 9.7% in the
Czech Republic [3]. More recently, the 18th ESHRE report
on ART showed a continuing expansion of OD treatment
numbers in Europe, with a 40.4% increase since 2013 [4].

gonadotrophins to maintain FSH and LH concentrations above
a critical threshold required to stimulate the simultaneous
growth of multiple follicles in a single cycle [5].
Gonadotrophin treatment contributes a significant
proportion of the cost of ART; thus, the introduction of
biosimilars of recombinant follicle-stimulating hormone
(rFSH) alpha may alleviate the costs of ART, improving
affordability [6]. The first rFSH biosimilar launched in
Europe was Bemfola® in 2014 [7, 8], which has proven
popular in Spain [9]. A second rFSH biosimilar, Ovaleap®,
was approved in Europe in 2013 and launched in 2016 [7].
The basis of the demonstration of equivalence between
a biosimilar and the reference product primarily relies on
exhaustive, highly sensitive physicochemical and biological
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activity comparability assessments later supported by clinical
studies, leading to a total development time of typically 6
to 12 years [7, 10]. For biosimilar rFSH development, the
European Medicines Agency (EMA) recommends the
«number of oocytes retrieved» as the primary endpoint to
demonstrate comparability of clinical efficacy against the
reference product, as pregnancy rates are influenced by
multiple factors unrelated to ovarian stimulation [11-13].
Due to the elaborate manufacturing process of recombinant
biological products, they are often high-priced. This fact may
limitindividuals’accessto high-quality infertility treatments. By
verifying similar physicochemical and biochemical properties
in non-clinical studies and demonstrating comparable efficacy
and safety as the reference product, biosimilars can enhance
access to high-quality biological products. Cinnal-f (CinnaGen,
Iran) was developed in genetically modified Chinese hamster
ovary cells as a biosimilar to the innovative original drug and
received the approval of the Food and Drug Administration
of Iran in June 2013 (IRC: 3125387962296341) [11, 14, 15].

The study aimed to evaluate the effectiveness of the
biosimilar follitropin alfa in the superovulation stimulation
cycles of oocyte donors in comparison with the original drug
in PPOS protocols.

Materials and Methods: The prospective cohort study
included 25 oocyte donors from February 2023 until
September 2023 at the International Clinical Center for
Reproductology «PERSONA.

All donors were divided into 2 groups with an interval of
3 months. The first group (main) included 25 oocyte donors
stimulated with the biosimilar rFSH (Cinnal-f by CinnaGen,
Iran). The second group (control) included the same 25
donors stimulated the original rFSH drug.

Micronized progesterone—Utrogestan 200 mg (Besins
Healthcare (UK) Ltd) — was used to block the endogenous
luteinizing hormone (LH) peak in both groups. The resulting
oocytes were distributed to recipients. Fertilized by Intra-
Cytoplasmic Sperm Injection (ICSI) and cultured, embryos
with good morphology on days 5 and 6 were transferred into
the recipients’ uterine cavities.

Exclusion criteria for recipients:

1) Married couples in which the woman’s age is >52 years,

2) The man is over 50 years old,

3) Severe forms of pathospermia in the spouse
(azoospermia, cryptozoospermia, globulospermia).

Ovarian stimulation and embryo culture

Stimulation scheme with biosimilar rF'SH.

The primary group patients were prescribed hMG
(Menotropin-Menopur,  Ferring International  Center
SA, Germany) at a dose of 150 IU/day and biosimilar
recombinant FSH at a dose of 150 IU from the 2nd—3rd day
of menstruation after ultrasound and blood tests to confirm
the initial hormone profile.
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Protocol with the original rFSH drug. In the protocol with
the original rFSH preparation, superovulation was stimulated
with hMG (Menopur, Ferring International Center SA,
Germany) at a dose of 150 IU/day and original recombinant
FSH - 150 IU/day from days 2-3 of menstruation, after
ultrasound and blood tests to confirm the initial hormone
profile.

Micronized progesterone (Utrozhestan, Besins Healthcare,
Belgium) at 200 mg/day was used as progesterone priming
orally until the day of trigger administration. Follicular
monitoring began on days 7-8 of the menstrual cycle (MC)
and was carried out every 2-3 days using transvaginal
ultrasound to record the number and size of growing follicles.
The dosage of gonadotropins was adjusted depending on the
response to stimulation. Thus, when three or more dominant
follicles with a diameter of 18 mm were reached, a trigger
was prescribed with GnRH agonists (Diferelin 0.2 mg,
Ipsen Pharma Biotech, France). When follicles grew to 12,
a double trigger was used: a GnRH agonist (Diferelin 0.2
mg) combined with hCG 5000 IU (Moscow Endocrine Plant,
Russia). Transvaginal puncture of the follicles was performed
34-36 hours after the trigger under ultrasound guidance. All
follicles with a diameter of more than 14 mm were punctured.

The process of egg fertilization was carried out in vitro by
classical IVF or ICSI, depending on the quality of the sperm.
Cultivation was carried out until the blastocyst stage, and
then embryos with good morphology were transferred into
the uterine cavity of the recipients.

Luteal phase support was provided to recipients with
vaginal progesterone preparations in a dosage of 600-800
mg/day at the discretion of the reproductologist. 14 days
after embryo transfer, the onset of pregnancy was detected
by determining the level of b-hCG in the blood.

Evaluation criteria. The primary outcome of this study
was the number of oocytes retrieved and the degree of
maturity. Secondary outcomes included fertilization rate,
blastulation percentage, and number of embryos on day 5
or 6 with the highest quality (Top Quality Blastocysts) and
pregnancy rate.

Statistical analysis. The data obtained during the study
were subjected to statistical processing using the variation
statistics method using the free version of the JamoviTM
program. When comparing mean values, the Mann-Whitney
U test was used. Qualitative variables are described by
absolute (n) and relative (%) values. The y2 test was used to
compare frequencies and qualitative variables. A probability
value (P-value) of less than 0.05 was considered statistically
significant.

Results: A total of 50 stimulation programs for oocyte
donors were included in the study.

Table 1 — Main characteristics of oocyte donors and duration of stimulation

Characteristics 1st group 2nd group
(biosimilars; n=25) (original drug; n=25)
Age (years) 274+24
BMI (kg/m2), 22.7+2.1
Duration of OS (day) 10<+1 10£2

Note: Values presented + standard deviation — SD; BMI — body mass index;

Table 1 presents the main characteristics of the oocyte donors in the study. Donor age, body mass index, and duration of

stimulation were similar in both groups (p>0.05).
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Table 2 — Pharmacoeconomics of stimulating donors with biosimilars compared with other original drugs presented on the

market in the Republic of Kazakhstan.

Consumption of drugs Biosimilars Original drug #1 Original drug #2 Original drug #3
for 1 OS cycle (doses

150/150 UI for 10 days)

FSH cost (USD) 441,18 685,55 749,24 705,45

hMG 482,09 360,46
Progesterone cost (USD) | 6,60

Summary 929,88 1174,24 1237,93 1189,72

If we look at the figures in Table 2, the average cost of one donor stimulation program in group 1 was 929,88 US dollars,
significantly lower than the cost of stimulation programs in IVF/ICSI cycles with other original drugs.

Table 3 — Comparative characteristics of the maturity of the obtained oocytes in two groups of oocyte donors.

1*tgroup 2" group P
(biosimilars; n=25) | (original drug; n=25) Value

Average number of oocytes to fertilization 83+1.2 7,7+1.1

Average number of fertilized oocytes 5.6+0.9 6.1 +0.8

Fertilization % 67,5% 79,2% p=0,001
Average number of blastocysts 2.7+0.5 3.75+£0.5

Blastulation % 49,1% 53.5% p>0,05
TQB 1.5 (55%) 1.8 (48%) p>0,05

The average number of oocytes received and the percentage of their maturity in both groups of oocyte donors did not differ

(80 vs. 81%, respectively, p>0.05), as indicated in Table 3.

Table 4 — Results of embryological and clinical protocols in patients of the study groups

1%'group 2" group P
(biosimilars; n=25) | (original drug; n=25) Value
Average number of received oocytes 254+2.9 26,1 £3.1
Average number of mature oocytes 20,6 £2.6 212+£29 p=0,001
Mature % 81,1% 81,2% p=0,001

The study showed that 67.5% in the first group and 79.2% in the second group (p=0.001) had fertilized eggs. The frequency
of blastulation in the study groups did not differ significantly (49.1% in group 1 and 53.5% in group 2, p>0.05), and the
number of high-quality blastocysts did not differ in both groups (55% versus 48%) p>0.05, as indicated in Table 4.

Table 5 — Data on pregnancy rate in both groups of oocyte donors

1% group 2" group P
(Cinal - F; n=25) (Gonal - F; n=25) Value
Number of patients with ET in a fresh cycle 14 13
Clinical pregnancy rate 6 (42,8%) 6 (46,5%) p>0,05

Al

The resulting embryos were transferred into the recipients
uterine cavities on days 5-6 of cultivation or frozen using the
vitrification method.

In 14 patients in the study group and 13 patients in the
control group, embryos were transferred into the uterine
cavity. In both groups, pregnancy occurred in 6 cases;
the cumulative pregnancy rate was 42.8% and 46.5%,
respectively, p>0.05 (Table 5).

Discussion: The results of this prospective cohort
study indicated that biosimilars demonstrate comparable
effectiveness and safety to the original product in
stimulating oocyte donors for ovarian and infertility
treatment through ICSI. The trial population met the
expected eligibility criteria and was appropriately
balanced. The primary outcome measure chosen was the
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percentage of MII oocytes, as it was argued to reflect
better the stimulation quality rather than fertilization,
which depends on various factors such as sperm quality,
culture conditions, and ICSI technique. A previous study
2015 reported that 80.6% of oocytes retrieved from
ovarian stimulation with r-hFSH were in the MII group.

The percentage of MII oocytes resulting ffrom treatment with
biosimilars was deemed non-inferior to that achieved with the
original drug, based on a pre-specified non-inferiority margin.
In 2013, the European Medicines Agency issued a guideline
recommending the consideration of equivalent efficacy in the
number of retrieved oocytes as a primary outcome to establish
bio-similarity for -hFSH products. A 2015 multicenter phase-
three study comparing another biosimilar follitropin alfa with
the original drug in ovarian stimulation for IVF reported an
average of 10.4 = 6.14 oocytes retrieved with the original
drug..

Another study comparing r-hFSH with urinary FSH in
IVF patients found a mean retrieved oocyte count of 9.3 +
5.0. Similarly, a 2000 prospective and randomized study
comparing ovarian stimulation with r-hFSH versus highly
purified urinary FSH in an ICSI program reported an average
of 10.7 + 6.8 collected oocytes for the r-hFSH group. The
total number of retrieved oocytes in our study aligns with
findings from these previous studies.

In a 2015 clinical trial comparing r-hFSH and highly
purified urinary FSH for ovarian stimulation in women,
the reported treatment duration for the r-hFSH group
was 9.9 days. A subsequent Phase III study in 2016,
comparing the efficacy and safety of a biosimilar r-hFSH
with the original drug, reported a treatment duration of
9.7 days for the original drug group. The duration of
ovarian stimulation was similar between the treatment
groups and aligned with findings from comparable
studies. Additionally, there were no statistically
significant differences in the mean number of vials used
or in clinical and ongoing pregnancy rates [5, 6, 13].
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A critical study proposed that the number of embryos in
culture during embryo transfer could be a crucial predictor
of pregnancy outcome. Our findings revealed no significant
differences in the number or quality of embryos between the
biosimilars and original drug groups.

Biosimilars had a comparable safety profile with
the original drug. There were no cases of ovarian
hyperstimulation syndrome in any group. Diligent
monitoring through ultrasonography and using a low FSH
dose effectively minimized the risk of developing the ovarian
hyperstimulation syndrome. This trial aimed to establish the
non-inferiority of biosimilars compared to the innovative
product. However, it may not have had sufficient power to
detect significant differences in adverse effects between the
two.

Conclusion: Biosimilars have proven to be non-
inferior to the original drug in terms of the proportion
of mature oocytes in oocyte donors. The study results
affirm that biosimilars exhibit a favorable and comparable
performance to the original drug in facilitating the oocyte
maturation in IVF/ICSI cycles. Notably, the efficacy and
safety profiles of the reference product and the biosimilar
candidate were similar.

Tonyyeno/Received/)Kibepinoi: 11.03.2024
Ooobpeno/Approved/Maxynoanean: 14.03.2024
Onybnurosano na catime/Published online/Caiimma scapusnanzan: 01.04.2024




Assisted Reproductive Technologies
Bcnomozamenshvie penpodykmusiuie mexnonouu

Reproductive Medicine (Central Asia) 2024, no. 1
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2024, Nel

REFERENCES

10.

11.

12.

13.

14.

15.

Ferraretti AP, Nygren K, Andersen AN, De Mouzon J, Kupka M, Calhaz-Jorge C, Wyns C, Gianaroli L, Goossens V. The European
IVF-Monitoring Consortium (EIM), for the European Society of Human Reproduction and Embryology (ESHRE). Trends over 15
years in ART in Europe: an analysis of 6 million cycles. Hum Reprod Open. 2017;2017(2):hox012.
https://academic.oup.com/hropen/article/doi/10.1093/hropen/hox012/4096838

Kupka MS, Ferraretti AP, De Mouzon J, Erb K, D'Hooghe T, Castilla JA, Calhaz-Jorge C, De Geyter C, Goossens V, European [VF-
Monitoring Consortium, for the European Society of Human Reproduction and Embryology. Assisted reproductive technology in
Europe, 2010: results generated from European registers by ESHRE. Hum Reprod. 2014;29(10):2099-2113.
https://doi.org/10.1093/humrep/deul75

Yanosa JI, Kusia B, Typmanuesa B., KuaspxkubaeB A. XapakrepucTrka JOHOPOB oouToB B PecrryOmmke Kasaxcran. Reprod med.
2022;2(51):14-21.

Chalova L, Kiyan V, Turdalieva B, Kinzhibaev A. Characteristics of oocyte donors in the Republic of Kazakhstan. Reprod. med.
2022;2(51):14-21. (in Russ.)

https://doi.org/10.37800/RM.2.2022.14-21

De Geyter C, Calhaz-Jorge C, Kupka MS, Wyns C, Mocanu E, Motrenko T., Scaravelli G., Smeenk J, Vidakovic S, Goossens V.
European IVF-monitoring Consortium (EIM) for the European Society of Human Reproduction and Embryology (ESHRE). ART

in Europe, 2014: results generated from European registries by ESHRE: The European IVF-monitoring Consortium (EIM) for the
European Society of Human Reproduction and Embryology (ESHRE). Hum Reprod. 2018;33(9):1586-1601.
https://doi.org/10.1093/humrep/dey242

Alper M.M., Fauser B.C. Ovarian stimulation protocols for IVF: is better than less? Reprod Biomed Online. 2017;34(4):345-353.
https://doi.org/10.1016/j.rbmo.2017.01.010

Foxon G, Mitchell P, Turner N, McConnell A, Kendrew H, Jenkins J. Bemfola® fixed dose pens potentially reduce drug wastage and
associated costs of infertility treatment. Hum Fertil (Camb) 2018;21:275-280. https://doi.org/10.1080/14647273.2017.1328131.

De Mora F, Fauser BCIM. Biosimilars to recombinant human FSH medicines: comparable efficacy and safety to the original biologic.
Reprod Biomed Online. 2017;35:81-86.

https://doi.org/10.1016/j.rbmo.2017.03.020

Strowitzki T, Kuczynski W, Mueller A, Bias P. Randomized, active-controlled, comparative phase 3 efficacy and safety equivalence
trial of Ovaleap (recombinant human follicle-stimulating hormone) in infertile women using assisted reproduction technology (ART).
Reprod Biol Endocrinol. 2016;14:1-12.

https://doi.org/10.1186/s12958-015-0135-8

Ferrando M, Coroleu B, Rodriguez-Tabernero L, Barrenetxea G, Guix C, Sanchez F, Jenkins J. BIRTH study group. The continuum
of ovarian response leading to BIRTH, a real world study of ART in Spain. Fertil Res Pract. 2020;6:13.
https://doi.org/10.1186/s40738-020-00081-4

Imthurn B, Macas E, Rosselli M, Keller PJ. Endocrinology: Nuclear maturity and oocyte morphology after stimulation with highly
purified follicle stimulating hormone compared to human menopausal gonadotrophin. Hum Reprod. 1996;11:2387-2391.
10.1093/oxfordjournals.humrep.a019120

European Medicines Agencies (EMA) Guideline on non-clinical and clinical development of similar biological medicinal products
containing recombinant human follicle stimulating hormone (r-hFSH). Ref. No. EMA/CHMP/BMWP/671292/2010. 2013;6.
https://www.ema.europa.eu/en/similar-biological-medicinal-products-containing-recombinant-follicle-stimulating-hormone
Hossein Rashidi B., Sayyari K., Heshmat R., Amanpour S., Shahrokh Tehraninejad E., Masoumi M., Rezaei F. Comparing a
biosimilar follitropin alfa (Cinnal-f®) with Gonal-f® in women undergoing ovarian stimulation: An RCT. Int J Reprod Biomed.
2021;19(11):015-1024.

https://doi.org/10.18502/ijrm.v19i11.9917

Rettenbacher M, Andersen AN, Garcia-Velasco JA, Sator M, Barri P, Lindenberg S, Van der Ven K, Khalaf'Y, Bentin-Ley U, Obruca
A, Tews G, Schenk M, Strowitzki T, Narvekar N, Sator K, Imthurn B. A multi-centre phase 3 study comparing efficacy and safety of
Bemfola(®) versus Gonal-f(®) in women undergoing ovarian stimulation for IVF. Reprod Biomed Online. 2015;30(5):504-513.
https://doi.org/10.1016/j.rbmo.2015.01.005

EpmexbacBa B.A., T'ynsieB A.E. ®apMakoIKOHOMHYECKHE aCMIEKThI 3aMEHbI OPHUTHHAILHOTO (HOJUTUTPOIIHHA ajibha Ha GHOCHMUIISPEI
nipu nposeaenun BPT. Penpoo. Meo. 2023;3(56):86-90.

Ermekbayeva B., Gulyaev A. Farmakojekonomicheskie aspekty zameny original'nogo follitropina al'fa na biosimiljary pri provedenii
VRT. Reprod. medicina. 2023;3(56):86-90. (In Russian).

https://doi.org/10.37800/RM.3.2023.86-90

Mielke J., Jilma B., Jones B., Koenig F. An update on the clinical evidence that supports biosimilar approvals in Europe. Br J Clin
Pharmacol. 2018;84(7):1415-1431.

https://doi.org/10.1111/bcp.13586



https://academic.oup.com/hropen/article/doi/10.1093/hropen/hox012/4096838
https://doi.org/10.1093/humrep/deu175
https://doi.org/10.37800/RM.2.2022.14-21
https://doi.org/10.1093/humrep/dey242
https://doi.org/10.1016/j.rbmo.2017.01.010
https://doi.org/10.1016/j.rbmo.2017.03.020
https://doi.org/10.1186/s12958-015-0135-8
https://doi.org/10.1186/s40738-020-00081-4
http://10.1093/oxfordjournals.humrep.a019120
https://www.ema.europa.eu/en/similar-biological-medicinal-products-containing-recombinant-follicle-stimulating-hormone
https://doi.org/10.18502/ijrm.v19i11.9917
https://doi.org/10.1016/j.rbmo.2015.01.005
https://doi.org/10.37800/RM.3.2023.86-90
https://doi.org/10.1111/bcp.13586

Reproductive Medicine (Central Asia) 2024, no. 1 \\/\,E!!!!g,' Assisted Reproductive Technologies
Penpooykmuenas meouyuna (Llenmpanvnas Asus) 2024, Nel (W z Bcnomozamenvhbie penpodykmueHsie mexHonouu

Information about the authors:

A.T. Abshekenova (corresponding author) — MD, PhD Doctoral Student, International Clinical Center for Reproductology
«PERSONAY; Asfendiyarov Kazakh National Medical University, Almaty, the Republic of Kazakhstan, tel. +77078305002,

e-mail: abshekenova@gmail.com, ORCID: https://orcid.org/0000-0002-3138-6650;

E. Askar — MD, PhD Doctoral Student, International Clinical Center for Reproductology «PERSONA; Asfendiyarov Kazakh National
Medical University, Almaty, the Republic of Kazakhstan, tel. +77075670670, e-mail: edel weiss2013@mail.ru,

ORCID: https://orcid.org/0000-0002-2538-3728.

A.N. Rybina — MD, PhD Doctoral Student, International Clinical Center for Reproductology «PERSONA»; Asfendiyarov Kazakh
National Medical University, Almaty, the Republic of Kazakhstan, tel. +77772636715, e-mail: oedema@mail.ru,

ORCID: https://orcid.org/0000-0002-9368-66837.

Sh.K. Karibaeva — MD, Candidate of Medical Sciences, Director for Strategic Development, International Clinical Center for
Reproductology «PERSONA»; Asfendiyarov Kazakh National Medical University, Almaty, the Republic of Kazakhstan,

tel. +77017550675, e-mail: sh.karibaeva@gmail.com, ORCID: https://orcid.org/0000-0001-5691-8652;

R.K. Valiev — MD, Candidate of Medical Sciences, Associate Professor, Medical Director, International Clinical Center for
Reproductology «<PERSONA», Almaty, the Republic of Kazakhstan, tel. +77772258189, e-mail: rvaliev75@mail.ru,

ORCID: https://orcid.org/0000-0003-2526-42917.

V.N. Lokshin — Doctor of Medical Sciences, Professor, Academician of the National Academy of Sciences of the Republic of Kazakhstan,
President of the Kazakhstan Association of Reproductive Medicine, President of the International Academy of Reproductology, General
Director of International Clinical Center for Reproductology «PERSONA», Almaty, the Republic of Kazakhstan, tel. +77017558209,
e-mail: v_lokshin@persona-ivf.kz, ORCID: https://orcid.org/0000-0002-4792-5380.

Authors Contribution:

Conceptualization, Project Administration, Writing — Review & Editing — A.T. Abshekenova, V.N. Lokshin, Sh.K. Karibaeva,
R.K. Valiev;

Investigation — A.T. Abshekenova, E. Askar;

Validation — A.T. Abshekenova, A.N. Rybina;

Writing — Original Draft Preparation — A.T. Abshekenova, A.N. Rybina, E. Askar.

Funding: The study was conducted at the International Clinical Center for Reproductology «PERSONA», Almaty, the Republic of
Kazakhstan.

Conflict of interest: Authors declare no conflict of interest.
Transparency of the study: All authors take full responsibility for the content of this manuscript.




