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Abstract
Aim: to examine an efficacy of various stimulation methods in a group of successful pregnancies.

Materials and Methods. In a single center retrospective study 47 pregnancy cases were examined after performing embryo transfers
at our institution from the years 2017 to 2021. Patients were divided into four groups: i) clomiphene hyperstimulation (CH), ii)
stimulation with gonadotropin-releasing hormone (GnRH) agonist, iii) with GnRH antagonist, and iv) progestin-primed ovarian
stimulation (PPOS). Age, anti-Mullerian hormone, presence of chronic disease, number of in-vitro fertilizations prior to conception,
dosage of follicle stimulating hormone (FSH), presence of premature luteinizing hormone surge, number of egg retrievals,
fertilization rate, and live birth rate were assessed.

Results. The number of pregnancies obtained by CH, agonist, antagonist, and PPOS methods comprised 25, 12, 2, and 8 cases,
respectively. No significant difference in parameters between CH group and non-CH groups, excepting FSH was observed. The FSH
was used in CH group and non-GH group at dose of 1108 + 468 IU and 1756 + 394 IU, respectively (p < 0.0001).

Conclusion. CH is not commonly used due to potential luteal phase defects, but it is thought to be cost-effective, requiring lower
FSH doses, requiring no ovulation suppression antagonists, and exerting no effect on frozen embryos or fetuses. Hence, CH could
be a suitable protocol for egg retrieval in Japan.
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MeTtoabl CTUMYNALUN AMYHUKOB B KJIMHUKE PENPOAYKTUBHOW MeAULMHDI;
PETPOCNEKTUBHOE UCCNEAOBAHUE YCNELUHbIX PE3YIIbTATOB
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Pe3tome
Llenb: n3y4ntb 3p(PeKTUBHOCTb Pa3fiN4HbIX METOL0B CTUMYNALMM AUYHUKOB B PYNIe YCMeLIHbIX 6epeMeHHOCTEN.

Matepuanbl u MeTofbl. B pamkax 0JHOLEHTPOBOrO PETPOCNEKTMBHOMO Uccnegosanus ¢ 2017 no 2021 rr. Hamu 6bIn0 U3Y4eHo
47 cny4aes 6epeMEHHOCTI Nochne nepeHoca SMOPUOHOB. MauneHTKM ObIIn pasaeneHsl Ha 4 rpynnbl: 1) KNoMUMEeHoBas r1nepcTu-
mynauma (Kl an4HuKoB, 2) CTUMYNAUNSA arOHUCTOM TOHAZOTPOMNWH-PUNIU3NHT-TOPMOHA (THPT), 3) cTUMynALMS aHTaroHUCTOM
THPT n 4) nporecTnH-npanMupoBaHHas ctumynauus auyHukos (MMCA). OueHnBanu BO3pacT NauyUeHTOK, YPOBEHb aHTUMIONSIe-
pOBa rOPMOHA, HaNM41e XPOHUYECKNX 3a00/1eBAHNIA, KONMYECTBO NOMbITOK 9KCTPAKOPMOPANTbHOIO 0MN040TBOPEHUS 40 3a4aTus,
[o3y donnukynoctumynupyowero ropmoHa (®Cl), Hanuyne NPexaeBPEMEHHOTO BCMECKa JTIOTENHU3MPYIOLLEro ropMoHa,
KOMNYECTBO M3BJSIEYEHNI AALIEKIIETOK, YaCTOTY ONNOLOTBOPEHUS 11 YaCTOTY XKIBOPOXKIEHMS.
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PesynbTatbl. Konnm4ecTBo 6epeMeHHOCTEN, HACTYNMBLUNX NPU UCNONb30BaHUM MeTofa KI, CTUMYNALMM SUYHUKOB arOHUCTamu
[HPT, aHTaroHnctamm MHPT n metoga MNMCA, coctaBunm 25, 12, 2 n 8 cny4aes COOTBETCTBEHHO. He YCTAHOBMEHO CYLLECTBEHHON
Pa3HWLbI B U3Y4EHHbIX NapameTpax mexay rpynnamu ¢ KI' u 6e3 TakoBOW, 3a uckntoyeHnem OCI, KOTOPbIA NPUMEHANN B rpynnax
¢ KI' v 6e3 Takoson B fo3e 1108 + 468 ME v 1756 + 394 ME cootsetctBeHHO (p < 0,0001).

3akntouenue. KI' 06b14HO He MCMONb3YETCH 13-32 BOSMOXHOIO HapYLLUEHWUS NIOTENHOBON hadbl, HO CHUTABTCS, YTO OHA IKOHOMM-
Yeckn adhpekTnBHa, TpebyeT 6onee HU3KMX fo3 OCI, He TpebyeT NPUMEHEHNS aHTaroHUCTOB MHPT, NOAABASIOLNX OBYNALMIO,
11 He OKa3blBAET BMIUAHNA HA 3aMOPOXKEHHbIE IMOPUOHbLI UK Nodbl. CnegosatenbHo, B inoHun metog KI MOXeT 6bITb NpU3HaH
NOLAXO0AALLMM NPOTOKOIOM ANS U3BNEYEHNS ANLEKITETOK.

Kntouesbie cnosa: cTuMynauns ASUYHNKOB, KNOMUGEH, 6epeMeHHOCTb, BCMIOMOraTeSibHble PenpPOAYKTUBHbIE TEXHONIOMMK, 3KCTPa-
kopnopasibHoe onjoa0TBOPEeHNE

Ins yutupoBanus: Xopu6s 1., Hakabaswm A., Mypara L., Xawunmoro T., Tabata Ll. MeTogbl CTUMYASLNNA ANYHUKOB B KITMHUKE
PEenpoAyKTUBHOM  MeAWULUMHbI:  PETPOCMEeKTUBHOE WCCNeA0BaHWe YCMELUHbIX Pe3ynbTaToB. Akyiepctso, [uHekonorus

u Penipogykums. 2023;17(2):252-256. https://doi.org/10.17749/2313-7347/0b.gyn.rep.2023.394.

What is already known about this subject?

» There is no golden-standard ovarian stimulation protocol in
assisted reproductive technology, and protocol is various at
each hospital.

What are the new findings?

» The efficacy of various stimulation methods in a group of
successful pregnancies is presented.

How might it impact on clinical practice in the foreseeable
future?

» Reductio of visiting hospital by using home injection during
COVID-19 pandemic.

» From successful pregnancy group, any ovarian stimulation
protocol might be effective.

Introduction / BBegenue

Japan is one of the countries in the world where
assisted reproductive technology (ART) is most
commonly practiced resulting in 1 per 16.7 births being
conceived [1]. The average age of patients receiving ART
treatment is 38 years old, which is higher than the average
age of 35 years [2, 3]. Patients over 40 years old account
for 38 % of those currently undergoing fertility treatment.
Patient age at initial treatment is also high [4], with 5.0 %
of patients being over 40 at first ART-treatment visit [5].
Japanese ART treatment is characterized by a broad use
of clomiphene peaking among developed countries, along
with China [6]. In Japan, the use of oral stimulation drugs
is higher than that of agonist and antagonist methods [7].

Although there have been studies on ovarian stimula-
tion methods based on ovarian reserve capacity and poor
responders, studies on the number of eggs obtained as
well as fertilization and pregnancy rates are limited. The
use of clomiphene for hyperstimulation currently applied
in our institution has been reported only at academic
conferences in Japan. Despite several different protocols
being described for ovarian stimulation in ART, there is
no consensus on a standard method [8].

Aim: to examine the efficacy of various stimulation
methods in a group of successful pregnancies.

OCHOBHbIE MOMEHTbI

Yr10 yXe u3BECTHO 06 3TON TEME?

P> B HacTosiliee BpeMs MpuU MPOBEJEHUM BCMOMOraTeNbHbIX
PEnpoAYKTUBHBIX TEXHOMOTWiA HE CYLLECTBYET «30510TOFO CTaH-
JapTa» NpoTOKONa CTUMYNALMNA SUYHIUKOB, NOITOMY B KXIOM
MEJNLMHCKOM LIEHTPE MPUMEHSIETCS CBOM NPOTOKOJ.

Y70 HOBOrO 1aeT cTaTbhs?

» 113y4eHa acpheKTMBHOCTb NCMONb30BaHIS Pa3NUYHbIX METOZOB
CTUMYNSILIAN INYHIKOB B FPYNNE YCMeLIHbIX 6epEMEHHOCTEN.

Kak 3To MOXET NOBAMATL HA KIIMHNYECKYH) NPAKTUKY
B 0603pumom Gyayiiem?

» COoKpaLLleH1e YacTOTbl NOCELLEHNs 60MbHIL 32 CHET UCMONb30-
BaHWA UHLEKLNIA HA AOMY BO Bpems naHaemum COVID-19.

» B rpynne ycneLHbIXx 6epeMeHHOCTeN 10601 NPOTOKON CTUMY-
NAUNAN ANYHUKOB MOXKET 6bITb 30DCDEKTUBHBIM.

Materials and Methods / MaTrepuaibr
M METObI

Study design / [iu3aitH uccnepoBanus

In a single center retrospective study 47 pregnancy
cases were examined after performing embryo transfers
at our institution from the years 2017 to 2021. Based
on the stimulation methods, patients were stratified as
follows: clomiphene hyperstimulation (CH) group (n =
25), gonadotropin-releasing hormone (GnRH) agonist
group (n = 12), gonadotropin-releasing hormone (GnRH)
antagonist group (n = 2), and progestin-primed ovarian
stimulation (PPOS) group (n = 8). There was no uniform
protocol to choose from stimulation methods; it was
individually determined by the patient's medical history
and unique circumstances.

The data collected were as follows: age, anti-Mullerian
hormone (AMH), chronic comorbidities, number of in-
vitro fertilization (IVF) procedures prior to conception,
dose of follicle stimulating hormone (FSH), presence of
premature luteinizing hormone (LH) surge, number of
egg retrievals, fertilization rate, and live birth rate.

Ethical aspects / 3Tuyeckue acnekTbl

All procedures were conducted in accordance with the
ethical standards of the responsible committee on human
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experimentation (institutional and national) and with the
1964 Declaration of Helsinki and updated amendments.
The study protocol was approved by a suitably constituted
Ethics Committee of Tokyo Women’s Medical University
(01.01.1999 to 31.12.2030, Protocol No 5704). The study
design was approved by the institutional review board of
Tokyo Women’s Medical University. Informed consent
was obtained from all patients to be enrolled in the study.

Statistical analysis method / CraTucTu4yeckuit ananus

Statistical data processing was carried out using
specialized software R 4.2.1. For statistical analysis, the
Student’s t-test and y-square test were used. Statistical
significance was set at p < 0.05.

Results / Pe3yabsTaThl

The number of pregnancies from embryos obtained
by CH, agonist, antagonist, and PPOS methods were 25,
12, 2, and 8, respectively (Fig. 1). Statistical analyses
were performed for the CH and agonist methods, which
accounted for 25 and 22 cases. There were no significant
differences between the CH and agonist protocols in
the age, number of eggs retrieved, fertilization rate,
AMH, number of IVF before conception, and live birth
rate among pregnancies. The comparison between the
CH and non-agonist groups also showed no significant
differences (Table 1). Moreover, pregnancy rates
were not significantly different between the protocols.
Clomiphene was used more frequently in patients with
chronic diseases (6 out of 7 cases). In CH and non-CH

group, FSH was used at a dose of 1,108 + 468 IU and
1,756 + 394 U, respectively that differed significantly (p
< 0.0001). Two cases of ovulation suppression injection
were recorded in CH group due to mildly elevated LH.
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Figure 1. Stimulation protocols used in pregnancy cases from 2017
to 2021.

Note: CH - clomiphene hyperstimulation; GnRH — gonadotropin-releasing
hormone; PPOS — progestin-primed ovarian stimulation; ART — assisted
reproductive technology.

PucyHok 1. [TpOTOKONbI CTUMYNALMN NPY YCNELLIHbIX
6epeMeHHOCTAX, BbINosHeHHbIe ¢ 2017 no 2021 rr.

Tpnmeyanne: KI — knomugpeHosas runepctumynauyms; THPI —
TOHaA0TPOMUH-PUTUINHI-rOPMOH; TTTICS — NporecTuH-npanimmupoBaHHas
CTUMYTALNSA AN4HUKOB; BPT — BcriomoraresibHble penposykTUBHbIE
TEXHOIOMNN.

Table 1. Comparison of clomiphene hyperstimulation (CH) method and other protocols.

Tabnuua 1. CpasHeHne meToaa knomndeHoBor runepctumynsumum (K n agpyrux npoToKosos.

Parameters CH group Other protocols
lNokasartenb I'pynna ¢ KI' [lpoyune npoToKObLI p
Age, years, M + SD
Boapact, ner, M + SD 36.0+5.0 36.9+3.7 0.48
AMH, ng/ml
AMT, W/ 2.98+235 4.01+2.81 0.15
Chronic disease, n 6 1 /A
XpoHuyeckune 3a6onesanus, n
Number of previous ART, M + SD
KonnyecTso npefLectoBasLinx BPT, M + SD 140£0.58 2.001.74 0.08
Use of FSH, IU
Npumenerne OCT, ME 1108 + 468 1756 + 394 0.0001
Premature LH surg? 0 0 /A
MpexpaespemeHHbIin nogbem J1I
Number of egg retrleval,vat SD 62429 85457 0.07
KonnyectBo n3sneyeHnin ainueknetok, M + SD
il 1 0,
Rate of fertilization, % 731 717 0.88
CteneHb hepTunuaaumnn, %
Number of deliveries out of clinical pregnancy, n
y 16 11 0.72
Konn4ecTBo poaoB Npu KAMHUYECKON 6EPEMEHHOCTH, N

Note: AMH — anti-Mullerian hormone; ART — assisted reproductive technology; FSH — follicle stimulating hormone, LH — luteinizing hormone.
Tpumeyanne: AMI — anTumron1epoB ropmoH, BPT — BcriomoratesibHele penpoayKTUBHbIe TexHonorumn, @CI — ¢honnnkynoctumynnpyroLmi ropMoH;,

JII = NOTEUHUINPYIOLLNIT TOPMOH.

m http://www.gynecology.su
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Discussion / O6cy:kaeHue

Although there are reports indicating the non-
inferiority of clomiphene-based stimulation methods to
other methods, the importance of this difference remains
controversial [9-12]. However, CH is not generally used
due to potential luteal phase defects [13], but it is thought
to be cost-effective, requiring lower FSH doses or ovulation
suppression antagonists, nor affecting frozen embryos or
fetuses [14-16]. There were no cases of premature LH
surge with CH, and we concluded that clomiphene, with
its mild ovulation suppression effect, was sufficient for
multiple egg retrievals and protocols; similar results have
been reported elsewhere [14]. Recent reports suggest
that the agonist method is coupled to the highest risk of
ovarian hyperstimulation syndrome (OHSS) and should
be avoided; therefore, clomiphene use is reasonable in
Japan, where many ART procedures are performed in
non-bedded clinics [5]. The use of clomiphene for the
treatment of poor responders has the lowest clinical
pregnancy rate. As our results showed no significant
differences in pregnancy rate or number of eggs retrieved,
care should be taken when selecting cases [17].

The advantage of clomiphene-based stimulation is that
it can reduce the FSH dose required in the egg retrieval
cycle, which is desirable in patients with chronic diseases,
such as diabetes, who receive other medications. We
have observed many births with clomiphene use in
our institution. It may be effective in cases of multiple
failed transplants and infertility complications; however,
prospective studies with larger sample sizes are required.
The CH method has the disadvantage that fresh embryos

cannot be transferred due to endometrial thinning. This
is not a problem in Japan, where majority of the embryos
are frozen using the vitrification method and once thawed
are transferred in the next cycle or later [4].

Ovarian stimulation methods are actively being switched
to home injections of recombinant FSH products, which in
Japan recently become covered by insurance. This partly
minimizes a risk of exposure by reducing the number of
hospital visits during the COVID-19 epidemic. The hope is
that the reduced risk of exposure could potentially lower
the number and frequency of egg retrieval appointment
cancellations and treatment delays due to COVID-19. A
retrospective study at our institution showed no signifi-
cant differences in the pregnancy rate or number of egg
retrievals based on home injections compared to in-hos-
pital methods, such as human menopausal gonadotrophin
(hMG), and is expected to become a mainstream method
for ovarian stimulation in the future [18].

Limitations / OrpaHuyenus

This study had some limitations. The number of cases
was limited because it was designed and conducted as a
single-center retrospective study.

Conclusion / 3ak1oueHue

In conclusion, since fertility treatment is strongly
correlated with the economic, social, and cultural
conditions in any country, CH is a suitable protocol for egg
retrieval in our country. We will continue to accumulate
more cases and investigate an efficacy of clomiphene-
mediated hyperstimulation.
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