OUTCOMES IN POOR RESPONDERS TREATED
WITH IN VITRO FERTILIZATION/INTRACYTOPLASMIC
SPERM INJECTION ACCORDING TO BOLOGNA CRITERIA

INTRODUCTION

Ovarian reserve has an important role in the
adequate response of the ovary to ovarian stim-
ulation and in obtaining full eggs in in vitro fertil-
ization (IVF) programs. The ovarian reserve during
the life of a woman undergoes changes. Starting
from the effects of physiological factors — age-re-
lated decrease in the pool of primordial follicles -
to pathological conditions leading to a decrease
in ovarian reserve — endometriosis, ovarian sur-
gery and other factors [1].

Ovarian reserve is a functional reserve of the
ovary, which determines its ability to develop a
follicle with a full egg cell and an adequate re-
sponse to ovarian stimulation. Ovarian reserve
reflects the number of follicles in the ovaries
(primordial pool and growing follicles) and de-
pends on physiological and pathophysiological
factors [1]. In such patients, with low ovarian
response, the main problem is to obtain a suf-
ficient number of oocytes, which reduces the
rates of implantation and birth. In fact, due to
the small number of oocytes received, the num-
ber of good quality embryos that are suitable
for transfer decreases, and therefore the fre-
quency of one-way pregnancy and the level
of cumulative pregnancy per started cycle are
reduced compared with patients with normal
ovarian reserve.

Patients with a“poor ovarian responder” (POR)
have mechanisms for premature ovarian insuf-
ficiency that are not fully understood to date.
Some reasons for the decline in the ovarian re-
serve are identified: ovarian surgery, especially
in the case of endometrioma [2-7], genetic de-
fects, chemotherapy, radiation therapy, autoim-
mune disorders, a single ovary, chronic smoking
and unexplained infertility. In addition, new risk
factors for the development of “poor respond-
ers” were proposed: type | diabetes, transfu-
sion-dependent Beta-thalassemia [8, 9] and
uterine artery embolization in the treatment of
uterine leiomyoma [10]. It was suggested that a
reduced number of oocytes may be associated
with deterioration in their quality, which is clin-
ically transformed into a decrease in the like-
lihood of implantation and an increase in the
rates of early pregnancy loss [11]. Conversely,
due to the lack of a clear correlation between
the number and quality of oocytes, various au-
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thors have suggested that poor responders by
themselves do not represent a lesser chance of
success in IVF, and the woman’s age is the most
important factor in the birth rate [11, 12]. How-
ever, other studies have shown that this group
of patients poor responders reduced pregnancy
rates in comparison with ordinary respondents,
regardless of the treatment protocol used [12-
15] and the patient's age [16-19]. Thus, in this
group of poor responders’ patients, to opti-
mize the clinical results of IVF, it is necessary
to not only predict the ovarian response, but
also, in particular, adapt the best stimulation
protocol in order to fully utilize the ovarian re-
serves and optimize the number of oocytes to
be restored [19-23].

Purpose of study was to evaluate the effec-
tiveness of various approaches of artificial repro-
ductive technologies (ART) in advanced mater-
nal age patients with poor ovarian response.

MATERIALS AND METHODS OF THE STUDY

This is retrospective cohort study of 455 pa-
tients with poor ovarian reserve who have un-
dergone IVF and embryo transfer program at
PERSONA International Clinical Center for Repro-
ductive Medicine from June 2016 to June 2018.

Criteria for the inclusion of patients in the
study: Bologna criteria for the definition of "poor
response" [13].

Exclusion criteria: contraindications for IVF,
donation of oocytes and sperm.

Figure 1 shows the characteristics of the
studied groups.

Stimulation  protocols were performed
according to standard regimens. 36-38 hours
after the ovulation trigger (human chorionic
gonadotropin  5000-10000 U), transvaginal
puncture was performed under the control of an
ultrasound of the ovaries. Oocyte fertilization was
performed using standard IVF/IntraCytoplasmic
Sperm Injection (ICSI) methods, 42 h after trigger
injection.

Embryo cultivation was carried out in culture
media: Origio Sage; Incubators: Cook MINC™
Benchtop Incubator with a gas mixture as a
percentage of CO, - 6%, N, - 89%, O, - 5%, at
a temperature of 37.0-37.10 °C. Evaluation of
the quality of embryos was carried out on days
1, 3, and 5-7 on the Gardner blastocyst eval-
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Patients > 40 years old with poor ovarian reserve
n=455
\
[ \ \ \ \
| Group 1 Group 1l Group IV Group V Group
Long protocol Protocol with GnRH antagonists FET without PGT FET + PGT aCGH Natural cycle
n=46 n=133 n=285 n=30 n=152

Figure 1. Characteristics of the studied groups

PGT — preimplantation genetic testing; FET — frozen embryo; GnRH — gonadotropin-releasing hormone; aCGH — array comparative genome hybridization

uation system. Auxiliary laser hatching
for 3 days was carried out for all em-
bryos on the Octax-Octax Navi Lase
installation. For trophectoderm biopsy,
blastocysts of at least 2BA quality were
selected according to Gardner's classi-
fication. A biopsy of a trophectoderm
technique of a fence not less than 2-3
kernels by the Flick or Pulling method-
was performed.

The data obtained in the study were
subjected to statistical processing by
the method of variation statistics using
the free version of the EPI Info program.
The arithmetic mean (M) and standard
deviation (= SD) were calculated for
quantitative indicators, data were pre-
sented as M £ SD. Two-sided Student
t-test was used when comparing aver-
ages. Absolute (n) and relative (%) val-
ues describe qualitative variables. The
x> test was used to compare frequencies
and quality variables; p <0.05 was con-
sidered significant.

We evaluated pregnancy rate (PR) per
embryo transferand live birth rate (LBR)
per embryo transferas IVF outcomes.

The study received ethical approval
from the Local Ethical Committee of the
International clinical center of reproduc-
tology “PERSONA".

RESULTS OF THE STUDY

There was no statistically significant
difference in the age, Anti-Miillerian
hormone (AMH) level and duration of
infertility between the groups. Table
1 presents data of the protocols of
patients with poor ovarian response in
fresh cycles.

Despite different protocols of ovarian
stimulation there was no statistically sig-
nificant difference in pregnancy rate in
fresh cycles. At the same time, cancella-
tion of transfer significantly higher was
observed in natural cycles, p<0.001.

When we compared fresh and frozen
embryo transfers, we identified that PR
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and LBR were statistically significant
higher in freeze embryo transfer group
29% and 12.1% vs 13.3% and 5.5%
respectively (p <0.001 and p = 0.040)
(Table 2).

There was no statistically significant dif-
ference in the age, AMH level and duration
of infertility between the FET groups. When
we analyzed the group of frozen transfers,
it was found that during the transfer of the
embryo unexamined and after PGS the
pregnancy rate did not differ (29.4% vs
28.2%, p >0.05), but LBR was statistically
significant higher after euploid embryo
transfer (8.2% without PGS vs 20.5% after
PGS, p =0.028) (Table 3).

DISCUSSION

The reason for this study was an
increased number of patients with
poor ovarian reserve from 20 to 38%
of the total number of all initiated IVF/
ICSI cycles over the past 2 years. Our
specialists, as well as reproductologists
from other countries, faced with the
imperfection of the classification
methodology of patients of this group
and, as a result, the lack of systematic
approaches to their management in ART
programs.

The results of our study showed that
the transfer of fresh embryos did not
increase the pregnancy rate and did

Table 1. Characteristics of fresh embryo transfers in POR patients

Long protocol,
| Group
(n=46)
Mean age, years* 4208 +2.45
Mean AMH*, ng/ml 0.94+0.26
PR¥** 1(3.6%)
(ancel of embryo transfer** 18 (39.1%)

LBR** 0

*means and SD are presented
** absolute numbers and percentages are presented

Protocol antiGnRH, Natural cycle,

Table 2. Comparative characteristics of embryo transfers in POR patients

Fresh embryo transfer
(n=128)
PR* 17(13.3%)
LBR* 7 (5.5%)

* absolute numbers and percentages are presented per embryo transfer

Table 3. Characteristics of freeze embryo transfersin POR patients

FET
Il Group (n = 85)
Mean age, years* 42354238
Mean AMH*, ng/ml 0524023
PR** 25 (29.4%)
LBR** 7 (8.2%)

*means and SD are presented
** absolute numbers and percentages are presented

Il Group V Group %
(n=133) (n=152)
4241+ 265 42.4+2.89 p>0.05
073£035 04+027 p>0.05
¥=4.103
14 (18%) 2(9.1%) p=0129
X = 69.460
55 (41,3%) 130 (85.5%) 0 <0001
7(9%) 0 NaN
Freeze embryo transfer )
(n=115) PX
. =11538
36(29%) p<0.001
. =421
15(12.1%) D =0.040
FET+CGH
IV Group (n = 30) p
4178 +189 p>0.05
070 +0.12 p>005
11(28.2%) p>0.05
8 (20.5%) p=0.028
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not depend on the stimulation protocol. Natural cycles were
associated with a high percentage of transfer cancellation due
to the absence embryos suitable for transfer. There was no LBR
in fresh embryos transfer in natural cycles.

The PR and LBR during the transfer of cryopreserved-thawed
embryos, regardless of ploidy, were significantly higher than in
fresh cycles.

Live birth rates were obtained by transferring cryopre-
served-thawed euploid embryos examined by aCGH.

Thus, the most effective approach in patients with a poor
ovarian response was cycle segmentation, cryopreservation of
embryos, PGS and transfer of euploid embryo, which is consis-
tent with published data [24].

In this category of patients, the accumulation of embryos
and cumulative repeated cycles are relevant. However, the
effectiveness and economic feasibility of funded programs re-
quires further research.

The question of how to calculate the results remains open:
according to ICMART (Committee for Monitoring Assisted Re-
productive Technology) criteria [25] or only for the embryo
transfer/initiated cycle?
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OUTCOMES IN POOR RESPONDERS TREATED WITH /N VITRO FERTILIZATION/INTRACYTOPLASMIC SPERM INJECTION ACCORDING TO BOLOGNA CRITERIA
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K.T. Nigmetova, embryologist of International Clinical Center of Reproduction “PERSONA", Almaty, Kazakhstan

Sh.K. Karibayeva, PhD, reproductologist of International Clinical Center of Reproduction“PERSONA'’, Almaty, Kazakhstan

Purpose of the study was to evaluate the effectiveness of various approaches of artificial reproductive technologies (ART) in advanced maternal age patients with poor ovarian response (POR).
Materials and methods. This is retrospective cohort study of 455 patients with POR who have undergone an IVF and embryo transfer program at from June 2016 to June 2018. Researchers
evaluated pregnancy rate (PR) per embryo transferand live birth rate (LBR) per embryo transferas in vitro fertilization (IVF) outcomes. The patients fulfilled Bologna criteria were divided into 5
groups: long protocol, ant-gonadotropin-releasing hormone protocol, freeze embryos transfer without preimplantation genetic diagnostic (PGS), freeze embryos transfer with PGS, natural cycle.
Results. There was no statistically significant difference in the age, Anti-Miillerian hormone level and duration of infertility between the groups. Despite different protocols of ovarian stimulation,
there was no statistically significant difference in pregnancy rate in fresh cycles. At the same time, cancellation of transfer was significantly higher observed in natural cycles (p <0.001). PR and
LBR were statistically significant higher in freeze embryo transfer group 29% and 12.1% vs 13.3% and 5,5% respectively (p<0.001 and p = 0.040). During the transfer of the embryo unexamined
by PGS and after PGS the pregnancy rate did not differ (29.4% vs 28.2%, p <0.05), but LBR was statistically significant higher after euploid embryo transfer (8.2% without PGS vs 20.5% after
PGS, p=0.028).

Conclusion. The most effective approach in patients with a poor ovarian response was cycle segmentation, cryopreservation of embryos, PGS and transfer of an euploid embryo. This category

of patients requires a personalized approach to the treatment of infertility. The choice of protocol in ART program must be carried out with the full voluntary and informed consent of the patient,
depending on their desires and capabilities, including financial.

Keywords: infertility, poor ovarian response, in vitro fertilization.

WCX0Abl NPOTPAMM 3KCTPAKOPMOPAJILHOTO OMNOZOTBOPEHMSA/MHTPALIUTONMASMATNYECKOA MHBEKLIAW CNEPMATO30MA Y MALIEHTOK C HU3KMM
OBAPWAJIbHbIM OTBETOM COTTACHO 5OJTOHCKAM KPUTEPUAM

B.H. NokwumH, . men. H., npodeccop, AvpexTop MesxayHapoaHoro KnnHuueckoro LexTpa penpoayktonorun PERSONA, Anmarsl, Ka3axctan

PK. Banues, k. Mez. H., rMaBHblii Bpay MexayHapoaHoro knuHinueckoro Lertpa penpoayktonoruv PERSONA, Anmarbl, Kasaxctan

A.H. PoibuHa, penpoayktonor MexayHapoAHoro KnuHInueckoro LenTpa penpoayktonorun PERSONA, Anmarsl, Kasaxctan

K.T. HurmeToBa, 3mbpuonor MexyHapoaHoro Knuxuueckoro entpa penpoayktonoru PERSONA, Anmatbl, Kazaxcrau

LLL.K. Kapnbaea, k. Mep. ., AvpexTop no pa3siutito MexayHapoaHoro KnuHideckoro LienTpa penpoayktonorui PERSONA, Anmarbl, Kasaxcra

Llenbto nccnegoBaHnA ctana oLeHKa SOGeKTMBHOCTH PasNnyHbIX NPOTOKOOB BCOMOTaTeNlbHbIX PENpOAYKTUBHbIX TexHonoruit (BPT) y nauveHTok cTapLuero penpoayKTUBHOTO BO3pacTa C
HYI3KMM 0BApUANbHbIM OTBETOM.

Matepuanl 1 meTozibl UccneoBaHUA. [PoBesIeHO PETPOCTEKTUBHOE KOTOPTHOE UCCe[0BaHIAE, B KOTOPOE Obini BKNH0UEHbI 455 naLjueHToK ¢ becrinoaneM, yA0BneTBopABLIX BoMOHCKIM
KpuTepUAM beHOT0 OTBETA AMYHIKOB 11 MPOXOAMBLLIAX NIEYeHMe METOA0M 3KCTPaKopnopanbHoro onnogoTeopeHia (IKO)/MHTpaLuTonnasMaTiyeckoit nHbexwuy cnepMatozona (MKCK) ¢
nioHa 2016 no ntoHb 2018 1.

WccnenoBateni oLervBany Yactary GepemerHOCTY Ha 0AH NepeHoC 3MOPHOHA 11 YacTaTy XIBOPOXMAeHMIA Ha 0AuH nepeHoc 3M6proHa npi KO. MauveHTK, cooTBeTCTBYHoLLME BoNOHCKIM
KpuTepuAM, Oblv pasaeneHbl Ha 5 rpynn: rpynna AAHHOT MPOTOKON, NPOTOKOA C AHTArOHICTaMI FOHaA0TPOMIAH-PUN3MHI-TOPMOHA, MPOTOKO Pa3MOPOXKEHHbIX IMOPUOHOB be3
NPENMIaHTaLMOHHOIA reHeTiueckoi auarHocTukiA ([1C), npoToKon nepeHoca pasmoposkeHHbix SMOpUoHOB ¢ [1TC, ecTecTBEHHbIE UMKAbI.

Pe3ynbratbl. He BbIABAEHO CTATUCTUYECKY 3HAUMMOIE Pa3HHLIbI B YACTOTE HACTYNAEHIA GEPEMEHHOCTH 11 KIBOPOXM AeHNA B 3aBUCUMOCTY OT BbIOPAHHONO NPOTOKONA CTUMYNALMYN ANUHUKOB
NPV NIepeHoCe B CBEXEM LiKf1e. YCTaHOBAEHO, UTO OTMeHa NepeHoca 0CTOBEPHO Yallle 0TMeuyanach B ecrecTBeHHbIX Lknax (p <0,001). Mpu aHanu3e pe3ynbTatuBHOCTY CBEXMX U
KpuonepeHoCoB BbIABAEHO, UTO YaCTOTa bePeMEHHOCTI 1 YaCTOTa XIBOPOXKAEHUA CTaTUCTUYeCKY oTAnYanach: 29% v 12,1% npotus 13,3% 1 5,5% cootseTctBerHo (p <0,001 1 p = 0,040). B
rpynne KpuonepeHoCoB YacToTa PojioB bbina A0CTOBEPHO BbiLLie MU nepeHoce 3ynnonaHoro ambpuoHa (8,2% 6e3 MIC npotue 20,5% nocne MIC, p = 0,028), TorAa kak YactoTa bepemeHHoCTIA
CTaTUCTIYECKN He OTIYANach.

BbiBozbl. Hanbonee pe3ynstaTiBHbIM MOAX0A0M y NALMEHTOK C 6ea1HbIM OTBETOM AUUHUKOB CTaa CerMeHTaLA LKA, KpMOKOHCepBaLua 3mM6puoHos, nposeneHue MTC i neperoc
ynouaHoro 3M6pIoHa. [laHHaA Kateropia nawveHToK TpedyeT MaKcuManbHO NepcoHMGUUMPOBHHONO NOAX0Aa NP NeyeHuy becnniogua. Bbibop npoTokona CTumynaLmm 0ByAaLu B
nporpamme BPT HeobxoAMMOo NPOBOAWT COBMECTHO C NaLiMeHTKaMIA B 3aBIUCUMOCTY OT UX OXUAaHMI 11 BOIMOXKHOCTEN, B TOM YMCIE QUHAHCOBBIX.

KntoueBble cnoBa: becnnoavie, 6eaHblii OTBET ANUHWKOB, JKCTPAKOPNOpanbHOE 0MN0A0TBOPEHNE.

PE3YMbTATI MPOTPAM EKCTPAKOPMOPANIHOTO 3AMMIZHEHHSA/IHTPALIUTONNA3MATUYHOI IH'€KLIIT CMEPMATO301[3A B ALIEHTOK I3 HI3bKOI) OBAPIATTbHO
BIAMOBIAAL0 3r1AHO 3 BOTIOHCHKAMIA KPUTEPIAMN

B.H. NokwmH, . men. H., npodecop, Aupextop MixHapoaHoro KniiuHoro LeHTpy penpoaykTonorii PERSONA, Anmaru, Kasaxcra
PK. Banies, k. mea. H., ronoBHuiA nikap MixHapoaoro knikiuHoro LexTpy penpogyktonorii PERSONA, Anmatu, KazaxcraH

A.M. Pubina, penpoayktonor MixHapoaroro kniHiuroro uexTpy penpoayktonorii PERSONA, Anvaty, Kazaxcran

K.T. HirmetoBa, embpionor MixHapoaHoro knikiuHoro ueTpy penpoaykTonorii PERSONA, Anmaru, Kasaxcra

LLLK. Kapi6aesa, k. Mez. H., AupeKTop 3 po3BuTky MixHapogHoro knikiuHoro LeTpy penpogyktonorii PERSONA, Anmaru, Kasaxcrax

Metoto gocnieHH byna oUiHKa edeKTUBHOCTI Pi3HUX NPOTOKOAIB AONOMIXHYX penpoayKTUBHYX TexHonoriit ([PT) y nauieHTOK CTapLIoro penpoayKTUBHONO BIKY 3 HI3bKOID 0BApIaNbHOI
BIiANOBIALI0.

Marepianu i meToay gocniaKeHHs. [IpoBeseHo peTpocneKTIBHe KOropTHe AO0CAIMKeHHA, B Ake Oynu BKAI0YeH: 455 NaLlieHToK 3 6e3nAianam, KoTpi 330BOAbHANM boNOHCbKIM KpuTepiam
binHol BiANOBIZI AEYHMKIB | NPOXOAWAM NIKYBaHHA METOAOM eKCTPaKopnopanbHoro 3aniaHenHs (EK3)/iHTpauutonna3marinunoi iH'ekuii cnepmatosoia (IKCI) 3 uepsHa 2016 a0 uepsHa 2018 p.
JlocnigHvKI OiHIOBaNY YaCTOTY BAriTHOCT HA OIHE NepeHeceHHs eMOpIOHa i YacToTy XWBOHAPOAXKeHb Ha OHe nepeHeceHHA embpiona np EK3. MMauieHTK, AKi BianoBiaany bonoHcoKm
KpuTepism, bynu po3ineHi Ha 5 rpyn: rpyna A0Broro NPOTOKOAY, NPOTOKOA i3 aHTArOHiCTaMy FOHaA0TPONIH-PINIZUHT-TOPMOHY, NPOTOKO! PO3MOPOXeHIX eMOPIoHIB 6e3 npeiMnnaHTalliliHol
reHeTuHoi aiarHocTuki ([1C), npoTokon nepexeceHHs po3moposxerix emopiois i3 MC, npupoaHi unkam.

Pe3ynbrartin. He BIUABNEHO CTATUCTIYHO 3HAUYLLOT PI3HULL B YACTOTI HACTAHHA BArITHOCTI | XBOHAPOAKEHHA B 3aN1eXHOCTI Bifi 00paHOr0 NPOTOKONY CTUMYNALT A€UHVKIB NPV NepeHeceHH

B CBIXXOMY LK. BCTaHOBNeHO, LU0 BiAMiHa nepeHeceHHA J0CTOBIPHO YacTilue Bia3Hauanaca B npupoaHux Liknax (p < 0,001). Mpu aHanisi pesynbTaTuBHOCTI CBIXMX i KpionepeHeceHb
BWABNIEHO, LLIO YACTOTA BariTHOCTI Ta YaCTOT UBOHAPOAXEHD CTaTUCTNYHO BiAPi3HANacA: 29% i 12,1% npotn 13,3% i 5,5% sinosiaxo (p < 0,001 p = 0,040). Y rpyni kpionepexeceHb
YacToTa nosorie byna JOCTOBIPHO BILLIOK NP NepeHeceHHi eynnainHoro emopioHa (8,2% 6e3 MIC npotu 20,5% nicna MM1C, p = 0,028), ToAi AK YacToTa BAriTHOCTI CTaTUCTUYHO He BIAPI3HANACA.
BucHoBKu. HaifbinbLu pe3ynbTaTiBHIM NiZX0A0M Y NALIEHTOK i3 biaHOI0 BIANOBIAA ACUHNKIB BUABUNACA CErMeHTaLliA UMKy, KpioKoHcepBaLlia embpioHis, npoeaeHHa MMC i nepeHeceHHa
eynnoigHoro emopioHa. [laHa kaTeropia NallieHTOK BIMarae MaKCUMaNbHO NepeoHidikoBaHoro niaxofy npu nikyBarHi be3nniaa. Bubip npatokony crumynaui oynaui 8 nporpami 1PT
HeoOXiAHO NPOBOANTY CNINIbHO 3 NaLiEHTKAMY B 3aNEXHOCTI Bifl i 04iKYBaHb | MOXMUBOCTE, B TOMY UNCITi (iHAHCOBYX.

Kniouoi cnoa: be3nnias, 6iaHa Bianoiab AEUHIKIB, EKCTPAKOPNIOPabHE 3anMiHEHH.
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