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OcHOBHble XapaKTepUCTUKMN NPOTOKOJIOB
3KO/UKCHU y naumeHTOK ¢ cybonTMManbHbIM OTBETOM
Ha KOHTPONMpPYeMYI0 OBapuanbHyl0 CTUMYNALMUIO
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AxmyansHocms. o KonMyecTBy Nosy4eHHbIX oouuToB B npoTokonax IKO/MKCU oTBeTHyI0 peaKLmio ANYHMKOB Ha KOH-
TPONMpYeMylo OBapuanbHylD CTUMYNALMIO NPUHATO pa3fenatb Ha cnabbin (0-3 oouwTa), cybonTuManbHbin (4—9 ooum-
T0B), HOpManbHbIn (10—15 oouuToB) U M36bITOYHBIN (>15 ooumToB) 0TBET. OfHAKO faHHbIE O Pe3yNbTAaTUBHOCTM MPOrpaMM
3KO/MKCW Henocpe[CTBEHHO Y MEHLUMH C cybonTMManbHBIM 0TBETOM M3y4YeHbl Mano, NOCKONbKY 3Ty KOrOPTY MaLMEHTOK
HepegKo paccMaTpMBaloT B OJIHOW Fpynne C KeHLWMHaMW, UMEIOLMMW HOPMarbHbI OTBET.

Llene — onpefenuTb ocHoBHble XapakTepucTukv nporpamMM 3KO/MKCKU y naumeHToKk c cybonTuManbHbIM OTBETOM
MNPV CPaBHUTENIBHOM aHanM3e C aHaNorMyHbIMU NOKa3aTeNAMU Y HEHLLMH C HOPMallbHbIM OTBETOM Ha KOHTPONMpYeMyio
0BapuarbHyl0 CTUMYNALMIO.

Mamepuanel u Memodsbi uccnedosaHuA. B peTpocneKTMBHOE MUcCnefoBaHWe BOWM 568 naumeHTok: 470 KeHLWWH
¢ cy6onTMManbHbIM 0TBETOM U 98 MKEHLLMH C HOpManbHLIM 0TBETOM Ha KOHTPONIMPYEMYI0 0BapyanbHylo CTuMynauumio. Cpas-
HWUTENbHBIA aHanW3 BKAKYa KIMHUKO-aHAMHECTUYECKUE AaHHbIE M OCHOBHbIE XapaKTEPUCTMKM MPOrpaMM BCroOMoraTesib-
HbIX PENpPOYKTUBHBIX TEXHOMIOMUI B BblOENEHHBIX KITMHWUYECKMX Fpynnax.

Pesynbmamei uccnedosaHuA. B aHaMHe3e y NaUMEHTOK € CybONTUManbHBIM OTBETOM Ha KOHTPONMpYEMYlo OBapu-
anbHyl0 CTUMYNALMIO [OCTOBEPHO Yallle, YeM B KOHTPONLHOMW Fpynne, BCTPEYanuch Ornepauuy Ha opraHax Manoro Tasa
(71,3 % vs 55,1 %; p < 0,01) 1 BocnanuTenbHble 3abonesaHnA opraHoB Manoro Tasa (70,9 % vs 60,2 %; p < 0,05). 3Ha-
YeHWA MOKa3aTeniel OBapManbHOro pesepBa (KOHLEHTPAUWMA aHTUMIONNEPOBA FOPMOHA B CbIBOPOTKE KPOBM M KOMMYe-
CTBO aHTpasIbHbIX GONMKYNOB) Y HEHLMH C cybonTMManbHbIM 0TBETOM bbinn goctoBepHo HUKe (p < 0,001). Kpome Toro,
Y MEHLLMH ¢ cybonTMManbHBIM 0TBETOM Ha KOHTPOAMPYEMYIO 0BapUanbHYI0 CTUMYIALMIO KOTMYECTBO 3pefbiX 00LUTOB, 3U-
rot 2PN, ambpuroHoB xopoLuero kayectsa (p < 0,001) 6bino [LOCTOBEPHO MEHBLLE, @ YacToTa HAacTyMNEHUA KNMHUYECKON be-
PEMEHHOCTU HUMKE, YEM Y MALMEHTOK C HOpManbHbIM oTBeToM (27,2 % vs 41,7 %; p < 0,01). ConyTcTBytowas MMOMa MaTKu
HeraTMBHO BNMANa Ha 3¢derTBHocTL NporpamMm IKO/MKCU y eHLWMH ¢ cybonTUManbHbIM OTBETOM Ha KOHTPONMpYEMYIo
oBapuarbHyto ctumynauuio (OW 0,5; 95 % 11K 0,3-0,9; p = 0,03). Mpu ROC-aHanuse 6binu BblgeneHbl NpeavKTopbl cybon-
TMMaJbHOM0 0TBETA AMYHUKOB Ha KOHTPONIUPYEMYIO 0BapUanbHylo CTUMYALMIO, TaKWE KaK KOHLEHTPaLMA aHTUMION/epoBa
ropMoHa B cbiBopoTKe Kposu (AUC = 0,80) ¢ noporoBbIM 3HaueHWeM <2,57 Hr/Mn (4yBcTBUTENBHOCTE — 74 %, cneumuy-
HocTb — 75 %) 1 KonmyecTBo aHTpanbHbIX donnmnkynos (AUC = 0,90) ¢ noporoebiM 3Ha4eHneM <10 ¢ponnukynos (4yBcTBu-
TensHocTb — 80 %, cneundmuHocTs — 94 %).

3aknoyeHue. Y HeHWMH ¢ cybonTUManbHLIM OTBETOM Ha KOHTPOSIMPYEMYI0 OBapualbHyl0 CTUMYIALMIO pe3ynbTaTuB-
HocTb nporpamm 3KO/MKCW no cpaBHeHWI0 C aHaNOrM4HbLIM NOKa3aTeneM Yy HeHLWMH C HOPManbHbIM OTBETOM Ha KOH-
TPONMpYeMylo OBapuarnbHyl0 CTUMYNALMI0 [JOCTOBEPHO CHUMKeHa. ComyTcTBylOLLaA MMOMa MaTKU MOMET LOMOJHUTESNBHO
cnocobcTBoBaTh CHUMKEHMIO adderTBHOCTU NpoTokonoB IKO/MKCHU y naumeHToK ¢ cybonTuManbHbiM 0TBeTOM. K npeamk-
TOpaM cybonTUManNbLHOro 0TBETa CriefyeT OTHECTM YPOBEHb KOHLIEHTpaLMM aHTUMION/IEpOBa FOPMOHA B CbIBOPOTKE KPOBM
1 KOJIMYECTBO aHTPasIbHbIX QONINKYIIOB.

KniouyeBble cnosa: cybonTuManbHbIv 0TBET; HopManbHbIM oTBeT; 3KO/UKCU; KoHTponupyeMan oBapuanbHan CTUMYNALMA;
4acToTa HaCTYNIEHUA KNMHUYECKOW bepeMeHHOCTH.
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Main characteristics of IVF/ICSI protocols
in patients with suboptimal response to controlled
ovarian stimulation
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HYPOTHESIS/AIMS OF STUDY: According to the number of oocytes retrieved in IVF/ICSI protocols, the ovarian response
to controlled ovarian stimulation is divided into: poor (0-3 oocytes), suboptimal (4—9 oocytes), normal (10—15 oocytes) and
excessive (>15 oocytes) response. However, the effectiveness of IVF / ICSI programs in women with a suboptimal response is
poorly understood, since this cohort of patients is often fallen into the category of women with a normal response. The aim of
this study was to determine the main characteristics of IVF / ICSI programs in patients with suboptimal response to be further
compared to those in women with normal response to controlled ovarian stimulation.

STUDY DESIGN, MATERIALS AND METHODS: This retrospective study included 568 patients: 470 women with subop-
timal response and 98 women with normal response to controlled ovarian stimulation. The comparative analysis comprised
clinical and anamnestic data, as well as the main characteristics of assisted reproductive technology programs in the selected
clinical groups.

RESULTS: It was found that patients with suboptimal response to controlled ovarian stimulation had significantly more
frequent history of pelvic surgery (71.3% vs. 55.1%; p < 0.01) and pelvic inflammatory diseases (70.9% vs. 60.2%; p < 0.05).
Parameters of ovarian reserve (serum anti-Miillerian hormone level and antral follicle count) in women with suboptimal
response were significantly lower (p < 0.001). In addition, the number of mature oocytes, 2PN zygotes, good quality em-
bryos (p < 0.001), as well as the clinical pregnancy rate in women with suboptimal response were found to be significantly
lower than in patients with normal response to controlled ovarian stimulation (27.2% vs. 41.7%; p < 0.01). It was noted that
concomitant uterine fibroids enhanced the negative impact on the effectiveness of IVF / ICSI programs in women with sub-
optimal response to controlled ovarian stimulation (OR = 0.5; 95% Cl: 0.3-0.9; p = 0.03). ROC analysis identified predictors
of suboptimal response to controlled ovarian stimulation, such as serum anti-Miillerian hormone level (AUC = 0.80) with the
cut-off value of <2.57 ng / ml (sensitivity 74%, specificity 75%) and antral follicle count (AUC = 0.90) with the cut-off value of
<10 follicles (sensitivity 80%, specificity 94%).

CONCLUSION: In women with suboptimal response to controlled ovarian stimulation, IVF / ICSI success rates are signifi-
cantly reduced when compared to those in women with normal response. Concomitant uterine fibroids may further decrease
the effectiveness of IVF / ICSI protocols in patients with suboptimal response. Predictors of suboptimal response include the
serum anti-Miillerian hormone level and antral follicle count.

Keywords: suboptimal response; normal response; IVF / ICSI; controlled ovarian stimulation; clinical pregnancy rate.
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OPUTMHATTBHOE VICCIELOBAHME

Progressive development, improved competencies, and
extensive practice have allowed reproductive scientists to
achieve high levels of qualification, and assisted reproductive
technologies have become an important component of
modern medicine [1]. The optimal target effect of in vitro
fertilization and intracytoplasmic sperm injection (IVF/ICSI)
depends on it [2]. Among the factors directly affecting
the characteristics of the induced reproductive cycle, the
gradation of the ovarian response to stimulation in IVF/ICSI
protocols is of particular clinical importance. The ovarian
response to controlled ovarian stimulation (COS) may be
categorized according to the number of oocytes received
in the IVF/ICSI protocol as weak (0-3 oocytes), suboptimal
(4-9 oocytes), normal (10-15 oocytes), and overstimulated
(>15 oocytes) [3, 4]. According to the Human Fertilization
and Embryology Authority (UK), the frequency of suboptimal
responses to COS is relatively high at 43.3%. Compared
with those of patients with a weak or over-response,
the characteristics of IVF/ICSI programs in women with
a suboptimal response to COS are poorly studied; indeed,
the indicators of these women are usually likened to those
of women with a normal response. In a retrospective
cohort study, Panagiotis Drakopoulos and colleagues (2016)
published data showing that the rate of birth of live children
in women with a suboptimal response to COS is significantly
lower than that in patients with a normal response [5].
In a recent study, Popovic—Todorovic and colleagues (2019)
found a correlation between serum concentrations of
luteinizing hormone (LH) and the level of ovarian response to
stimulation; specifically, the lower the serum concentration
of LH, the higher the risk of developing a suboptimal
response to COS [6]. Alviggi and colleagues (2011) previously
identified a correlation between LH-b variant polymorphisms
and a suboptimal response to COS by recombinant follicle-
stimulating hormone (rhFSH) [7].

The fragmented nature of data on the features of COS
protocols in women with suboptimal ovarian response
highlights the need for a consistent comparative analysis
of the factors influencing the effectiveness of assisted
reproductive technology programs and the detailed markers
of a failed outcome.

The aim of the present study is to conduct a compara-
tive assessment of the main characteristics of IVF/ICSI pro-
grams between women with suboptimal and normal ovarian
responses to COS.

MATERIALS AND METHODS

This retrospective study recruited 568 patients, including
470 women with a suboptimal response (Group 1) and
98 women with a normal response (Group 2) to COS, who
underwent examination and treatment at the Department of
Assisted Reproductive Technologies of the Research Institute

Tom 70, N2 1, 2021
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of Obstetrics, Gynecology, and Reproductology named after
D.0. Ott, Saint Peterburg, Russia.

Inclusion criteria:

— suboptimal ovarian response to COS in IVF/ICSI pro-

tocols (49 oocytes received);

— normal ovarian response to COS in IVF/ICSI protocols

(10-15 oocytes received).

Exclusion criteria:

— age over 42 years;

— FSH level > 15 IU/L;

— IVF/ICSI cycle using donor eggs.

Serum concentrations of FSH, LH, estradiol, and anti-
Miillerian hormone (AMH) were determined on days 3-5 of
the menstrual cycle; serum concentrations of progesterone
and prolactin were determined on days 19-22 of the
menstrual cycle; and serum concentrations of TTH and free
T, were determined free of the menstrual cycle. Transvaginal
ultrasound was employed to assess the number of antral
follicles (NAF) on the day of entry into the COS protocol, and
the thickness of the endometrium was measured on the day
of embryo transfer. The COS protocol involved the use of
antagonists gonadotropin-releasing hormone or agonists
gonadotropin-releasing hormone (GnRH). Stimulation of
the ovaries with FSH (rhFSH, hMG) alone or in combination
with LH was initiated on the second or third day of the
menstrual cycle. When three follicles had grown to >17 mm
in diameter, the patient was injected with the trigger, i.e.,
human chorionic gonadotropin (HCG), or the GnRH agonist.
The follicles were punctured 36 hours after the trigger was
administered. The number of embryos of good quality at the
cultivation stages was determined by assessing the degree
of fragmentation and compaction of blastomers. The onset
of clinical pregnancy in women with a positive test for HCG
was confirmed by ultrasound diagnosis 3—-4 weeks after the
transfer of embryos into the uterine cavity and the presence
of the fetal heartbeat.

Intergroup analysis was conducted by comparing
the clinical-anamnestic data and hormonal status and
ovarian reserve indicators of women with suboptimal and
normal responses to COS. The embryological data and the
effectiveness of IVF/ICSI programs, including taking into
account the impact of the initial gynecological status of the
women surveyed, were evaluated in the parameters of the
protocols of COS. Correlations between age, ovarian reserve,
and IVF/ICSI cycle parameters were identified for each of the
selected clinical groups. Predictors of the level of ovarian
response to controlled stimulation were established by
receiver operating characteristic (ROC) analysis.

We used Stata version 14 software (StataCorp LLC, Col-
lege Station, TX, USA) for MacOS for statistical analysis.
The average arithmetic mean, standard deviation, lower
and upper quartiles, chi-squared (y?) statistic, Mann—Whit-
ney U criterion, Kolmogorov—Smirnov criterion, logistic
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regression, ROC curve, odds ratio, 95% confidence interval
(95% ClI), p-value, and Spearman correlation were calculat-
ed. A p-value of <0.05 was considered to indicate statistical
significance.

RESULTS

The clinical-anamnestic data of the surveyed women are
presented in Table 1. No reliable differences in age, body
mass index, and age of menarche were observed between
the groups of women surveyed. The incidence of patients
with a history of birth and spontaneous abortions was com-
parable between groups, but women with a suboptimal re-
sponse to COS had a higher rate of induced abortions. The
number of unsuccessful ECO attempts was roughly equal

Table 1. Clinical characteristics of the included patients

Vol 70 (1) 2021
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between the two clinical groups, but the duration of infertility
in the first group of women with a suboptimal response to
COS was reliably longer. Patients with a history of subop-
timal response to stimulation reliably demonstrated more
indications of pelvic organ and pelvic inflammatory diseases
than those with a normal response. No significant difference
in the frequency of concomitant genital endometriosis and
uterine fibroids was observed between the two groups of
women. Uterine fibroids were mainly represented by fibroids,
most of which were intramural in nature. Women with com-
parable frequencies of suboptimal and normal responses to
COS (30% vs. 41%, respectively; p = 0.34) received surgical
intervention for uterine fibroids in the form of myomectomy.

The serum concentrations of FSH and prolactin were
reliably higher and the serum concentrations of LH and

Parameters Group 1 Group 2 P
Age, years 340+ 4.5 33.7+4.3 0.47°
Body mass index, kg/m? 23.3+39 229+ 42 0.172
Age of menarche, years 132+1.2 132+13 0.9
Patients with a history of childbirth, n (%) 72 (15.3%) 13 (13.3%) 0.6°
Patients with a history of spontaneous abortion, n (%) 69 (14.7%) 17 (17.3%) 0.5°
Patients with a history of induced abortion, n (%) 103 (21.9%) 6 (0.6%) <0.001°
Number of failed attempts of in vitro fertilization in history 09114 084+ 1.6 0.27°
Duration of infertility, years 6.1+3.9 5.0+£3.2 0.0032
Patients with uterine fibroids, n (%) 108 (23.0%) 17 (17.3%) 0.22
Patients with genital endometriosis, n (%) 147 (31.3%) 32 (32.7%) 0.79
Patients with surgery of the uterus and appendages (%) 335 (71.3%) 54 (55.1%) 0.002°
Patients with inflammatory diseases of the uterus and 333 (70.9%) 59 (60.2%) 0.038°

appendages (%)

Note. *Mann-Whitney U criterion; ® chi-squared (y?) statistic. Bold-faced fonts highlight statistically significant results.

Table 2. Characteristics of the hormonal status and ovarian reserves of the included patients

Parameters Group 1 Group 2 p
MextsD | L& | ua MextsD | L | ua

FSH, IU/l 7.45 +2.58 5.63 9 6.75 £ 2.24 5.48 7.81 0.035°
LH, U/l 5.22 + 2.57 3.5 6.53 5.73 £ 2.57 3.8 7.14 0.041°
E,, pg/ml 156.8 + 149.6 54.05 208 127.8 £ 100.9 45.7 194 0.33
TTH, 1U/1 1.75 £ 0.87 1.1 2.2 1.83 +0.87 1.15 2.34 0.34°
free T,, pmol/l 19.14 £ 19.62 12.31 15.9 14.13 £ 10.49 11.58 15.15 0.05°
Prolactin, mkiU/ml 359.0 + 207.1 213.1 453.3 255.0 £ 159.4 167.7 337.5 <0.0001°
Progesterone, nmol/l 31.14 + 28.26 6.14 49.28 24.16 + 25.07 5.16 32 0.1
AMH, ng/ml 1.94 +1.03 1.17 2.64 3.92 +2.54 2.38 4.99 <0.0001°
NAF, n 7.6+2.4 6 9 123+£2.9 10 14 <0.0001°

Note. ®Mann-Whitney U criterion; Me + SD, average + standard deviation; LQ, lower quartile; UQ, upper quartile; FSH, follicle-stimulating
hormone; LH, luteinizing hormone; free T,, free thyroxine; E,, estradiol; TTH, thyroid hormone; AMH, anti-Miillerian hormone; NAF, number of

antral follicles. Bold-faced fonts highlight statistically significant results.
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Table 3. IVF/ICSI cycle parameters in the included patients
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Parameters Group 1 Group 2 p
Duration of stimulation, days 8.8+16 8.9+14 0.31°
Total dose of FSH drugs, U 1939.5 + 803.5 1980.3 + 992.9 0.87°
Average dose of FSH drugs, IU 218.2+70.5 216.9 £717.6 0.45°
Effective dose of FSH drugs, IU 329.6 +179.3 167.5+90.9 <0.001®
Number of points 7.6 +2.4 14.0 £ 2.5 <0.001°
Number of received oocytes 6.4+17 12.1 1.7 <0.001°
Number of mature oocytes 5719 10.6 £ 2.4 <0.001®
Number of double-nuclear zygotes 3819 6.8+2.9 <0.001°
Number of good quality embryos on day 3 21+1.9 Lb 2.6 <0.001°
Number of good quality embryos on day 4 14+1.6 31+£23 <0.001®
Number of good quality embryos on day 5 1.3£1.3 28+ 2.1 <0.001°
Number (%) of embryos transfer cycles 423 (90.0%) 84 (85.7%) 0.21
Number of transferred embryos 1.8+05 1.6+05 <0.001®
Endometrium thickness on the day of transport, mm 9.9+1.6 10.1£1.7 0.59°
Number (%) cycles with cryopreservation of embryos 179 (38.1%) 79 (80.6%) <0.001°
Number of embryos per cryopreservation 27+1.4 42+19 <0.001®

Note. ?Mann-Whitney U criterion; ® chi-squared (y?) statistic. FSH, follicle-stimulating hormone. Bold-faced fonts highlight statistically significant

results.

parameters of ovarian reserve (i.e., serum AMH concentration
and NAF) were much lower in women with a suboptimal
response to COS compared those in women with a normal
response. No reliable difference in the serum concentrations
of estradiol, progesterone, FSH, and free T, were observed
between the two groups (Table 2).

Comparative analysis of the main characteristics of
the IVF/ICSI protocols and embryological data indicated
that the numbers of received and mature oocytes, double-
nuclear zygotes, and embryos of good quality at the stages
of cultivation and cryopreservation are significantly fewer
in women with a suboptimal response than in women with
a normal response to COS. No significant difference in the
duration of stimulation and the total and average doses of FSH
drugs was found between groups. Moreover, the frequency
of cycles with embryo transfer and the thickness of the
endometrium on the day of embryo transfer in women with
a suboptimal response to COS were comparable with those
in patients with a normal response (Table 3). The frequency
of implantation and the onset of biochemical pregnancy did
not show statistically significant differences between groups.
However, the incidence of clinical pregnancy in women with
a suboptimal response to COS was significantly lower than
that in patients with a normal response (27.2% vs. 41.7%,
p < 0.01; Figure 1).

Uterine fibroids, regardless of localization, had a nega-
tive impact on the effectiveness of IVF/ICSI programs in
women with a suboptimal response to COS. Patients with

a normal response to COS did not exhibit this negative ef-
fect of uterine fibroids on the frequency of clinical pregnancy
(Table 4). The need for FSH drugs during COS reliably and
comparably correlated with the indicators of ovarian reserve
(i.e., serum AMH concentration and NAF) and age of patients.
A reliable and comparable intragroup correlation between
the number of oocytes received and ovarian reserve rates
(i.e., serum AMH concentration and NAF) in the women
surveyed was also found (Table 5). ROC analysis (Figure 2)
identified predictors of suboptimal ovarian responses to COS,
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Fig. 1. Results of IVF/ICSI. *p < 0.01
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Table 4. Effect of gynecological status indicators on the effectiveness of IVF/ICSI programs in women with suboptimal and normal

responses to COS

Clinical pregnancy

Gynecological status Group 1 Group 2
OR (95% CI) p-value OR (95% CI) p-value
Uterine fibroids 0.5(0.3-0.9) 0.03* 0.8 (0.3-2.5) 0.71
Inflammation of the uterus 0.9 (0.5-1.4) 0.52 0.6 (0.3-1.5) 0.31
and appendages
Genital endometriosis 1.4 (0.9-2.2) 0.12 1.3 (0.5-3.3) 0.53
Ovary surgery 1.4 (0.8-2.3) 0.19 1.0 (0.4-2.5) 0.94
Note. OR, odds ratio; 95% Cl, 95% confidence interval. Statistically significant result. * Statically significant result.
Table 5. Characteristics of the relationship between age, ovarian reserve, and IVF/ICSI cycles of the women surveyed
Group 1 Group 2
Parameters Spearman’s correlation (r) Spearman’s correlation (r)
Age, years | AMH, ng/ml NAF Age, years | AMH, ng/ml NAF
AMH, ng/ml -0.27* -0.09
NAF (n) -0.31* 0.49* -0.14 0.51*
Number of received oocytes -0.17* 0.29* 0.42* -0.15 0.32** 0.44*
Number of mature oocytes -0.08 0.25* 0.32* -0.12 0.30** 0.37*
Number of double-nuclear zygotes -0.08 0.17** 0.23* -0.02 0.21%** 0.26**
Total dose of FSH drugs, 1U 0.42* -0.30* -0.27* 0.41* -0.31** -0.32**
Average dose of FSH drugs, IU 0.49* -0.36* -0.35* 0.45* -0.38* -0.39*
Effective dose of FSH drugs, IU 0.41* -0.41% -0.45* 0.44* -0.41% -0.44%

Note. *p < 0.001; **p < 0.01; ***p < 0.05. FSH, follicle-stimulating hormone; AMH, anti-Miillerian hormone; NAF, number of antral follicles.

0.75 1
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o
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1

0.25

0 0.25 05 0.75 i
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—e— NAF (AUC = 0.9; 95% CI 0.87-0.93)
AMH (AUC = 0.8; 95% CI 0.75-0.85)

Fig. 2. ROC curve of the dependence of the ovarian response
to controlled ovarian stimulation on variations in serum AMH
concentration and NAF. AMH, anti-Millerian hormone; NAF,
number of antral follicles

including serum AMH concentration (AUC = 0.80; 95% CI
0.75-0.85), with a threshold of <2.57 ng/ml (sensitivity, 74%;
specificity, 75%), and NAF (AUC = 0.90; 95% Cl 0.87-0.93),
with a threshold of <10 follicles (sensitivity, 80%; specific-
ity, 94%).

DISCUSSION

Increases in age are a well-known negative factor in-
fluencing the ovarian reserve; other factors affecting this
reserve include surgical interventions on the uterus and
appendages of the uterus of various forms, such as mini-
mally invasive procedures performed with the use of modern
technologies (e.g., cystectomy, ovarian resection, excision
and coagulation of pockets of endometriosis, ovariectomy,
adnexectomy, salpingectomy, myomectomy). Vasculariza-
tion of the ovarian tissue with the outcome of sclerosis and
fibrosis disrupts the ovarian reserve and reduces function-
al activity [8, 91. In this study, decreased NAF, low serum
AMH concentrations, and high serum FSH concentrations
contributed to an inadequate response of the ovaries to COS.

The results of this study indicated that the gradation
of the ovarian response (i.e., the number of oocytes
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received) to COS is correlated with the ovarian reserve
(i.e., serum concentrations of AMH and NAF), consistent
with the findings of other authors [10, 11]. Thus, ovarian
reserve indicators prior to stimulation in IVF/ICSI can be
considered possible personalized predictors of the number
of oocytes received. ROC analysis found that serum AMH
concentration (AUC = 0.80), with a threshold of <2.57 ng/ml
(sensitivity, 74%; specificity, 75%), and NAF (AUC = 0.90),
with a threshold of <10 follicles (sensitivity, 80%;
specificity, 94%), may be predictors of the development of
a suboptimal response to COS. Some reports have illustrated
the predictive roles of AMH and NAF; however, unlike the
results of the present study, previous authors generally
focused on the projected risk of developing a weak response
or hyperstimulation [11-13]. According to the data obtained
in this work, the dose (effective, medium, and total) of
rhFSH/hMG drugs for COS is reliably correlated with the
ovarian reserve (i.e., serum AMH concentration and NAF)
and age of patients. A low ovarian reserve in patients with
a suboptimal response to COS could also predict a credible
increase in the need for FSH drugs to obtain one oocyte.
Clinicians may consider focusing on the age and ovarian
reserve indicators of patients and offer a personalized
choice of the optimal dose of rhFSH/hMG drugs to obtain
a sufficient number of oocytes. Besides a decrease in
ovarian reserve, a significant decrease in serum basal
pulmonary concentration was found in patients with
a suboptimal response to COS. This finding is consistent with
previous reports of a negative correlation between serum LH
concentration and the projected high risk of a suboptimal
ovarian response to COS [6].

While patients with a suboptimal response to COS are
able to transfer significantly more embryos, the effectiveness
of IVF/ICSI programs in this group was reliably lower than
that in women with a normal response. Thus, the incidence
of clinical pregnancy was 27.2% versus 41.7%, respectively
(p < 0.01). These indicators with suboptimal response to
COS should be explained due to the inadequate number of
obtained and mature oocytes, the presence of bipronuclei
zygotes (2PN) and the presence of future developed
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embryos of good quality. However, chronic inflammatory
diseases of the uterus and its appendages, including the
effects of artificial and spontaneous abortion, which are
more common in women with a suboptimal response than
in those with a normal response, may also have a negative
impact on the effectiveness of IVF/ICSI programs. Long-
term chronic inflammatory processes alter the prescription
and implantation activity of the endometrium. Moreover,
inflammatory mediators and cytokines may have a direct
negative effect on embryos during implantation, which could
certainly cause a decrease in the incidence of pregnancy in
women with a suboptimal response and a limited number of
embryos of good quality [14, 15].

High basal concentrations of serum prolactin and duration
of infertility should be considered among the negative
factors influencing the effectiveness of IVF/ICSI programs
in women with a suboptimal response. Assessment of the
role of concomitant organic pelvic diseases reveals that
uterine fibroids are an additional factor leading to a decrease
in the incidence of clinical pregnancy among women with
a suboptimal response to COS. Some researchers believe
that women with a limited number of good quality embryos
prior to the transfer of uterine fibroids, regardless of the type
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impact on the implantation and prolongation of pregnancy
due to various associated factors, including deformities of
the myometrium and uterine cavity, changes in the structure
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ratio between progesterone and estrogen receptors in the
myoma zone and adjacent endometrium [16-18].

CONCLUSION

The effectiveness of IVF/ICSI programs is reliably reduced
in women with a suboptimal response to COS compared
with women with a normal response. Predictors that could
determine the personal risk of a suboptimal response
include serum AMH concentration and NAF. Uterine fibroids
in patients with a suboptimal response may contribute to
a decrease in the effectiveness of IVF/ICSI protocols.
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