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Background: To determine the effects of AMH and age on IVF out-
comes in women with DOR and whether the cumulative pregnancy
potential after consecutive IVF cycles is age or AMH level depended.
Methods: Between January 2014 and December 2018, 466 infertility
patients (1004 IVF/ICSI cycles) with AMH ≤1.1 ng/mL were recruited
and firstly divided into two groups (Group 1: AMH <0.6 ng/mL and
Group 2: AMH 0.6–1.1 ng/mL). Furthermore, they were stratified into
another four groups (A1, A2; B1, B2) based on age (Group A: <38
y, Group B: ≥38 y). Laboratory parameters and cumulative preg-
nancy chances were retrospectively evaluated. Results: Regardless of
age, number of retrieved oocytes, 2 pronuclear zygotes (2PN), em-
bryos, good-quality embryos per cycle, implantation rate (IR), clinical
pregnancy rate (CPR) and ongoing pregnancy rate (OPR) per embryo
transfer (ET) and per patient were significantly lower in Group 1 than
those in Group 2 (P < 0.001). However, in women <38 years, there
were no significant differences in IR, CPR and OPR per ET and per pa-
tient between Group A1 and A2 (P > 0.05). The cumulative OPR per
patient increased to 60% in Group A2 and 51.7% in Group A1 after the
third transfer but reached a plateau (24.8% in Group B2 and 11.8% in
Group B1) after the second ET. Conclusions: For advanced-age women
with DOR, AMH level showed as a strong predictor of both ovarian
response and pregnancy rate. However, even with extremely lower
AMH value, younger women still had higher potential to get preg-
nancy chance through more attempts at subsequent IVF treatments.
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1. Introduction
A reliable predictor of in vitro fertilization (IVF) outcomes

would be useful in order to optimize individualized treatment
protocols and assist in counseling patients about their chances
of having successful IVF treatment. Therefore, several “ovar-
ian reserve markers” have been investigated for the ability to
predict ongoing pregnancy or live birth rates after assisted
reproduction treatment (ART). Examples include follicular
phase serum follicle-stimulating hormone (FSH), ultrasound
assessment of the antral follicle count (AFC) and others [1, 2].
However, maternal age at embryo transfer is still themost ac-

curate established predictor [3, 4].
Recently, anti-Műllerian hormone (AMH) has been pro-

posed as a good predictor of both ovarian reserve and re-
sponse [5, 6]. AMH has been shown to be a better indicator
of a patient’s follicular response to controlled ovarian stim-
ulation (COS) with gonadotropins than the basal levels of
FSH, estradiol, inhibin B, or age [7, 8]. However, conflict-
ing results exist regarding the association of AMH with the
outcome of pregnancy after IVF treatment. Although some
studies have shown that AMH is a good predictor of ovarian
response and outcome of pregnancy [9, 10], others found that
AMH had poor accuracy for the prediction of embryo qual-
ity and ongoing pregnancy [10, 11], suggesting that AMH is
a marker of oocyte quantity rather than quality [12]. Preg-
nancy outcome in IVF cycles is highly associated with oocyte
and embryo quality, and many studies described age but not
AMH as a good predictor of quality of both oocyte and em-
bryo [13].

Diminished ovarian reserve (DOR) defined by Ameri-
can Society for Reproductive Medicine (ASRM) describes
women of reproductive age with regular menses have re-
duced fecundability and/or poor ovarian response (POR) to
gonadotropin stimulation compared with women of similar
age [14]. It refers to a decline in reproductive potential largely
ascribed to the natural ovarian aging process [15], which is
distinct from either menopause or premature ovarian failure
[16].

POR is usually identified by a low follicular response
to ovarian stimulation, resulting in reduction of retrieved
oocytes during IVF treatment [17]. Consensus on its defi-
nition by the European Society of Human Reproduction and
Embryology (ESHRE) recommended the minimum criteria
(Bologna criteria). At least two of the following three condi-
tions should be met to predict POR: (1) advanced age (≥40
years) or any other risk factor; (2) low antral follicle count
(AFC<5–7) or AMH<0.5–1.1 ng/mL; (3) prior poor ovar-
ian response (≤3 oocytes after a conventional stimulation)
[18].
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Table 1. Patients characteristics in 466 womenwith AMH level (<0.6 ng/mL) and (0.6–1.1 ng/mL).
Group 1 Group 2

P
(AMH<0.6 ng/mL) (AMH 0.6–1.1 ng/mL)

No. of patients 209 257
OPU cycles 520 484
AFC 3.2± 1.6 4.7± 2.2 <0.001
Baseline FSH (mIU/mL) 10.2± 6.2 7.9± 4.4 <0.001
Age group (years; n, %)

21–25 1 (0.5) 6 (2.3) 0.209
26–30 14 (7.2) 30 (11.7) 0.068
31–35 37 (17.7) 67 (26.1) 0.031
36–40 71 (34.0) 87 (33.9) 0.978
41–45 76 (36.4) 61 (23.7) 0.003
46–50 10 (4.8) 6 (2.3) 0.149

Mean± SD 38.7± 5.0 36.7± 5.2 0.452
Median 40 37
Type of fertility disorder (n, %)

Primary 56 (26.8) 84 (32.7) 0.168
Secondary 153 (73.2) 173 (67.3) 0.168

Etiology (n, %)
Male factors 12 (5.7) 25 (9.7) 0.113
Tubal factors 98 (46.9) 144 (56.0) 0.049
Menstrual factors 80 (38.3) 65 (25.3) 0.003
Endometriosis 16 (7.7) 22 (8.6) 0.723
Unexplained 3 (1.4) 1 (0.4) 0.476

DOR is used to describe a decreased state of ovarian re-
serve on the basis of ovarian reserve testing before cycle start,
while POR is the poor response according to the result to
ovarian stimulation during IVF. They are not interchange-
able since there might exists a mismatch between patients
with DOR and their ovarian response in IVF cycles.

The most common causes of DOR are different in pa-
tients of different ages. For patients of advanced age, DOR
seems mostly to be correlated with the natural decline of
ovarian function caused by increasing chronological age, and
the decrease of oocyte number was accompanied by a signif-
icant decline in quality [19, 20]. However, in younger pa-
tients, it is most often related to heredity, environment and
iatrogenic factors, such as previous pelvic or ovarian surgery
[21]. Although the number of follicles was found to be de-
creased in these situations, the quality of oocytes was not af-
fected. Therefore, youngwomenwith lowAMHvaluewould
be predicted to have favorable IVF outcome due to a well-
preserved oocyte competence and comparable good-quality
embryos. A few studies have explored various indicators
that predict the pregnancy rate in patients with DOR in IVF
cycles. Among them, AMH as one of the most commonly
ordered tests of ovarian reserve was debated on its predic-
tion power. Ulrich et al. [22], highlighted the limitations of
AMH especially for poor responders. However, more data
are needed to provide sufficient evidence to suggest the use
of AMH for DOR patients.

The aim of this study was to evaluate the role of
serum AMH concentration and age in predicting pregnancy

outcome in women with diminished ovarian reserve and
whether the pregnancy rate after consecutive IVF cycles is
age and/or AMH dependent.

2. Materials andmethods
2.1 Subject recruitment

This study was declared exempt by the ethics committee
of the Guangzhou Women and Children’s Medical Center,
China, and written informed consent was obtained from all
patients. 466women undergoing IVF/ICSI treatment during
the period from January 2014 to December 2018 were en-
rolled in the study. All women had serumAMH taken on day
2–5 of their menstrual cycle.

The inclusion criteria were as follows: patient aged 20–
45 years, AMH ≤1.1 ng/mL, body mass index of 18–30
kg/m2 and normal gynecological ultrasound. Patients with
polycystic ovary syndrome (PCOS), premature ovarian fail-
ure (POF), hydrosalpinx, intrauterine adhesions, systemic ill-
nesses, chromosomal abnormalities and/or cycles canceled
before oocyte retrieval were excluded.

Patients were first divided into two groups (Group 1:
AMH <0.6 ng/mL and Group 2: AMH 0.6–1.1 ng/mL) and
then stratified into four groups (A1, A2; B1, B2) based on age
(Group A:<38 y, Group B:≥38 y).

2.2 AMH measurement

Measure of AMH levels on the day 2–5 of menstrual cycle
was carried out in the endocrinology lab of our hospital using
the AMH/MIS commercially enzyme-linked immunosor-
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Table 2. Comparisons of cycles parameters between two AMH groups.
Group 1 Group 2

P
(AMH<0.6 ng/mL) (AMH 0.6–1.1 ng/mL)

OPU cycles 520 484
Fresh embryo transfer cycles (n, %) 52 (22) 105 (30) 0.021
Cancelled transfer cycles rate 468/520 (90.0%) 379/484 (78.3%) <0.001
Frozen embryo transfer cycles (n, %) 184 (78) 237 (69) 0.021
Oocytes retrieved per cycle 2.2± 1.7 4.0± 2.9 <0.001
2PN per cycle 1.4± 1.2 2.7± 2.1 <0.001
Embryos per cycle 1.2± 1.2 2.3± 1.8 <0.001
Good-quality embryos per cycle 0.5± 0.7 0.9± 1.0 <0.001
Implantation rate 68/408 (16.7%) 160/624 (25.6%) <0.001
Clinical pregnancy rate per ET 56/236 (27.0%) 127/342 (37.1%) <0.001
Ongoing pregnancy rate per ET 43/236 (18.2%) 107/342 (31.3%) <0.001
Miscarriage rate 13/56 (23.2%) 20/342 (5.8%) 0.226
Clinical pregnancy rate per patient 56/165 (33.9%) 127/229 (55.5%) <0.001
Ongoing pregnancy rate per patient 43/165 (26.1%) 107/229 (46.7%) <0.001

bent assay kit (Kangrun Biotech, Guangzhou, China) follow-
ing the manufacturer’s instructions. The lowest and highest
detection level of this assayswas 0.06 ng/mL and 16.0 ng/mL,
respectively. The intra- and inter-assay coefficients of varia-
tion were 10% and 15%, respectively.

2.3 Stimulated cycles
The stimulation protocol was a GnRH-antagonist pro-

tocol, the starting gonadotropin dosage was dependent on
the patients’ age, weight and BMI, and adjusted according
to ovarian response. A single injection of 250 mg of hu-
man chorionic gonadotropin (hCG, choriogonadotropin al-
pha, Merck Serono) was administered when two follicles of
18 mm were observed. Oocyte retrieval took place about 36
hours after the hCG administration. Fertilization was as-
sessed 19 ± 1 hours after insemination, and embryos with
two pronuclei were cultured individually. On day 3 after in-
semination, the embryo quality was assessed using the grad-
ing system (Istanbul consensus) [23], and one or two cleavage
embryos of the best quality were transferred. Remaining em-
bryos were cryopreserved by vitrification.

2.4 Outcome measure
A serum beta-hCG test was performed 14 days after trans-

fer. Clinical and ongoing pregnancy was confirmed by
transvaginal ultrasound at 5 to 6 weeks after transfer. A pa-
tient with no ongoing pregnancy at the end of the stimulated
cycle period and with surplus cryopreserved embryos could
undergo cryopreserved replacement cycles within 1 year of
the patient’s start of treatment. The main outcome was on-
going pregnancy rate arising from all fresh and subsequent
frozen embryo transfers within 1 year.

2.5 Data analysis
Statistical analysis was performed with the assistance of

SPSS software (Chicago, IL, USA) version 19 for Windows,
applying parametric and nonparametric tests when appropri-
ate. Continuous variables were expressed as absolute num-
bers, mean ± standard deviation (SD), and analyzed by Stu-
dent’s t test. Categorical variables were expressed as percent-

ages and analyzed with the chi-square test or Fisher exact test
depending on the sample size. Statistical significance was de-
fined as a two-sided P value less than 0.05.

3. Results
3.1 Patients

Table 1 summarizes patient demographic characteristics
for the four different AMH groups. 209 patients in Group 1
undergoing 520 cycles had extremely low AMH levels (<0.6
ng/mL), whereas 257 patients in Group 2 undergoing 484 cy-
cles had low AMH levels (0.6–1.1 ng/mL).Women in Group
1 with extremely low AMH levels had lower antral follicular
count (AFC) (3.2 ± 1.6 vs 4.7 ± 2.2, P < 0.001) and higher
baseline FSH (mIU/mL) (10.2± 6.2 vs 7.9± 4.4, P < 0.001)
than those in Group 2. The mean age was 38.7 ± 5.0 years
[median: 40] in Group 1 and 36.7± 5.2 years [median: 37] in
Group 2 (P > 0.05). The Percentage of womenwhowere be-
tween 41–45 years of age was higher in Group 1 than that in
Group 2 (36.4%vs 23.7%, P< 0.01). More patientswithmen-
strual factors in Group 1 than Group 2 (38.3% vs 25.3%, P <

0.01). Other similar background characteristics (type and eti-
ology of infertility disorder) were listed in these two groups.

3.2 Cycle parameters in two AMH groups

Comparisons of cycle parameters between Group 1 and
Group 2 are shown in Table 2. Number of retrieved oocytes,
2 pronuclear zygotes (2PN), embryos and good-quality em-
bryos per cyclewere significantly lower inGroup 1 than those
in Group 2 (all P < 0.001). Implantation rate (16.7% vs
25.6%,), clinical pregnancy rate (CPR) (27% vs 37.1%), on-
going pregnancy rate (OPR) (18.2% vs 31.3%) per embryo
transfer (ET) cycle and CPR (33.9% vs 55.5%), OPR (26.1%
vs 46.7%) per patient were significantly higher in Group 2
than Group 1 (all P < 0.001). The cancelled transfer cycle
rate was significantly higher in Group 1 than Group 2 (90.0%
vs 78.3%, P < 0.001).
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Table 3. Cycles parameters in 466 women according age and AMH level.
Group A (Age<38 y) Group B (Age≥38 y)

A1 A2
P

B1 B2
P

(AMH<0.6 ng/mL) (AMH 0.6–1.1 ng/mL) (AMH<0.6 ng/mL) (AMH 0.6–1.1 ng/mL)

Patients 77 136 132 121
OPU cycles 169 230 351 254
Age (years) 33.2± 3.0 32.6± 3.4 0.146 42.0± 2.4 41.3± 0.4 0.93
AFC 3.7± 1.8 5.4± 2.2 0.04 2.9± 1.4 4.0± 1.9 0.016
bFSH (mIU/mL) 10.5± 5.9 7.9± 5.1 0.08 10.0± 6.4 7.9± 3.4 0.002
bLH (mIU/mL) 3.9± 2.1 3.1± 1.6 0.03 3.7± 2.5 3.5± 2.3 0.07
bE2 (pmol/L) 155.7± 124.2 164.0± 146.6 0.526 171.6± 160.9 167.6± 137.8 0.205
No oocyte (n, %) 5 (6.5) 1 (0.7) 0.05 10 (7.6) 6 (5.0) 0.393
No 2PN (n, %) 4 (5.2) 5 (3.7) 0.597 6 (4.6) 7 (5.8) 0.655
No embryo (n, %) 9 (11.7) 5 (3.7) 0.05 10 (7.6) 4 (3.3) 0.227
Fresh embryo transfer cycles (n, %) 21 (23.9) 67 (35.3) 0.057 31 (21.0) 38 (25) 0.404
Frozen embryo transfer cycles (n, %) 67 (76.1) 123 (64.7) 0.057 117 (79.1) 114 (75) 0.404

Table 4. Comparisons of IVF outcomes in age-stratified groups.
Group A (Age<38 y) Group B (Age≥38 y)

A1 A2
P

B1 B2
P

(AMH<0.6 ng/mL) (AMH 0.6–1.1 ng/mL) (AMH<0.6 ng/mL) (AMH 0.6–1.1 ng/mL)

Oocytes retrieved per cycle 2.8± 2.1 4.7± 3.1 0.009 1.9± 1.3 3.2± 2.4 <0.001
2PN per cycle 1.9± 1.5 3.2± 2.3 0.008 1.2± 1.0 2.1± 1.8 <0.001
Embryos per cycle 1.5± 1.4 2.7± 1.9 0.032 1.0± 1.0 1.9± 1.6 <0.001
Good-quality embryos per cycle 0.7± 0.9 1.0± 1.1 0.178 0.4± 0.6 0.7± 0.9 <0.001
Cancelled transfer cycles rate 148/169 (87.6%) 163/230 (70.9%) <0.001 320/351 (91.2%) 216/254 (85%) 0.019
Implantation rate 45/163 (27.6%) 113/360 (31.4%) 0.383 23/245 (9.4%) 47/264 (17.8%) 0.006
Clinical pregnancy rate per ET 36/88 (40.9%) 88/190 (46.3%) 0.399 20/148 (13.5%) 39/152 (25.7%) 0.008
Ongoing pregnancy rate per ET 31/88 (35.2%) 77/190 (40.5%) 0.399 12/148 (8.1%) 30/152 (19.7%) 0.004
Miscarriage rate 5/36 (13.9%) 11/88 (12.5%) 0.834 8/20 (40%) 9/39 (23.1%) 0.174
Without embryos transferred rate per patient 18/77 (23.4%) 11/136 (8.1%) 0.002 26/132 (19.7%) 17/121 (14.0%) 0.232
Clinical pregnancy rate per patient 36/59 (61%) 88/125 (70.4%) 0.205 20/106 (18.9%) 39/104 (37.5%) 0.003
Ongoing pregnancy rate per patient 31/59 (52.5%) 77/125 (61.6%) 0.244 12/106 (11.3%) 30/104 (28.8%) 0.002

3.3 Cycle parameters in subgroups according to age and AMH level
Patients were then stratified into four subgroups depend-

ing on age (<38 y or≥38 y). Table 3 shows mean age, AFC,
basal hormonal profiles and cycle parameters in each sub-
group. As expected, patients with extremely low AMH level
had lower AFC and higher basal FSH levels than those with
low AMH levels (0.6–1.1 ng/mL) regardless of age. There
were no significant differences in cycle cancellation due to
zero oocyte retrieval, fertilization failure or embryonic arrest
between the AMH <0.6 ng/mL and AMH 0.6–1.1 ng/mL
subgroups regardless of age. The percentage of patients with
embryos transferred was significantly lower in Group A1
than that in Group A2 (76.6% vs 91.9%, P < 0.01).

3.4 IVF outcome comparisons between age-stratified groups
Analysis of pregnancy rates in patients within age-

stratified groups is shown in Table 4. Among women un-
der or above 38 years of age, number of retrieved oocytes,
2PN, embryos per cycle were significantly lower in the ex-
tremely low AMH (<0.6 ng/mL) groups than in the low
AMH (0.6–1.1 ng/mL) groups (A1 vs A2, P < 0.05; B1 vs

B2, P < 0.001). Number of good-quality embryos per cycle
in B2was significantly higher inGroup B2 than that inGroup
B1(0.7 ± 0.9 vs 0.4 ± 0.6, P < 0.001), whereas there was no
significant difference between Group A1 and A2 (0.7 ± 0.9
vs 1.0 ± 1.1, P > 0.05). In women older than 38 years of
age, implantation rate (17.8% vs 9.4%), CPR (25.7% vs 15.3%),
OPR (19.7% vs 8.1%) per ET cycle and CPR (37.5% vs 18.9%),
OPR (28.8% vs 11.3%) per patient were significantly higher
in Group B2 than Group B1 (P < 0.01). However, in patients
younger than 38 years, implantation rate (27.6% vs 31.4%),
CPR (40.9% vs 46.3%), OPR (35.2% vs 40.5%) per cycle and
CPR (61% vs 70.4%), OPR (52.5% vs 61.6%) per patient were
not statically different between Group A1 and A2 (P > 0.05).
The cancelled transfer cycle rate was significantly higher in
Group A1 than Group A2 (87.6% vs 70.9%, P < 0.001) and
higher in Group B1 thanGroup B2 (91.2% vs 85%, P = 0.019),
respectively. The percentage of patients without embryos
transferred was significantly higher in Group A1 than that
in Group A2 (23.4% vs 8.1%, P < 0.01).
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3.5 Trend of cumulative ongoing pregnancy rates per patient
Fig. 1A presents the trend of COPR observed following

more than five oocyte pick-up (OPU) and Fig. 1B shows the
COPR in different transfer cycles.

Fig. 1 shows the trend of COPR observed following more
than five oocyte pick-up (OPU) and four ET cycles. Analy-
sis revealed that COPR per patient increased along with con-
secutive treatments respectively in the four subgroups, es-
pecially in Group A2 (young women <38 with AMH 0.6–
1.1 ng/mL). Regardless of AMH level, the COPR in women
above 38 years slightly increased with following ET cycles
as the trend was close to a horizon line, while the COPR in
women younger than 38 years obviously improved with in-
creasing number of cycles. The COPR per patient increased
to 60% in Group A2 and 51.7% in Group A1 after the third
transfer in women <38 years but reached a plateau (24.8%
in Group B2 and 11.8% in Group B1) after the second ET in
women above 38 years.

Fig. 1. Cumulative ongoing pregnancy rates per patient following
consecutive OPU (A) and ET cycles (B) for women with AMH <1.1
ng/mL.

4. Discussion
Our goal was to investigate the ability of AMH and age

to predict IVF pregnancy rates in women with poor ovarian
reserve. However, the cut-off values of AMH for predicting
poor ovarian response (POR) varied differently from 0.1 to

2.97 ng/mL [24]. According to the Bologna criteria of POR
(AMH <0.5–1.1 ng/mL), we recruited patients with AMH
≤1.1 ng/mL in this study [18]. Another previous study sug-
gested an AMH cut-off level for POR was 0.61 ng/mL and
there was significant difference in pregnancy rate below and
above this cut-off level [25]. Hence, our study divided pa-
tients into two groups based on AMH level <0.6 ng/mL or
0.6–1.1 ng/mL.

Regardless of age, number of retrieved oocytes, 2PN, em-
bryos, good-quality embryos per cycle, IR, CPR and OPR per
ET and per patient were significantly lower in patients with
AMH <0.6 ng/mL than those with AMH 0.6–1.1 ng/mL.
There is a consensus that AMH is a good biomarker of ovar-
ian response but there is still disagreement on its use as a pre-
dictor of pregnancy rates in patients undergoing IVF cycles
[10, 26]. Our results demonstrate that for women with di-
minished ovarian reserve, serum AMH value seemed to be
closely related with response to ovarian stimulation and IVF
pregnancy outcomes. However, when comparing the two
groups at baseline, we found that the difference between the
two groups was not only due to AMH levels, but also because
patients with lower AMH levels were slightly older on av-
erage and higher percentage of women between 41–45 y. A
meta-analysis supported that age is the most important pre-
dictor of IVF outcomes [27]. As an age-specific value, the
AMH level was proved to be negatively correlated with fe-
male age. Therefore, the positive association between ovar-
ian reserve and pregnancy rate with serum AMH could be
also variable depending on age. According to the study of
Franasiak, the prevalence of aneuploidy relative to female age
demonstrated that the no euploid embryo ratewas lowest (2%
to 6%) in women aged 26 to 37 and the percent of aneuploid
embryos was significantly higher after 38 years [28]. Pair-
wise comparison in our study showed that in the same AMH
range, the pregnancy chance of women above 38 y was sig-
nificantly lower than that of women under 38 years. Consid-
ering the interaction between age and AMH, it may be useful
to consider both AMH level and age (≥38 y or<38 y) instead
of using AMH alone.

Analysis of the 4 subgroups revealed several interesting
trends. First, in women older than 38, not only the ovarian
response but also IVF outcomes were significantly lower in
patients with AMH<0.6 ng/mL than those with AMH 0.6–
1.1 ng/mL. Sezai’s study also suggested that AMH could accu-
rately predict pregnancy rates for advanced age women [29].
In women younger than 38, although the ovarian response
(e.g., number of retrieved oocytes, 2PN and embryos per cy-
cle) were also significantly lower in patients with AMH<0.6
ng/mL than those with AMH 0.6–1.1 ng/mL, there were no
significant differences in number of good-quality embryos
per cycle and no difference in pregnancy outcomes (IR, CPR
and OPR per ET and per patient) within the two AMH level
groups.

It was worth noting that the cancelled transfer cycle rate
were high in all 4 subgroups, especially in patients with lower
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AMH. Daney de Marcillac found that women with a de-
creased AMH level had a higher cancellation rate [30]. One
reason for that was no embryo or no good quality embryo
formed during IVF. Lower AMH levels in various studies
have been found to be associated with poor embryo qual-
ity [14]. Although the percentage of patients without em-
bryos transferred was significantly higher in patients <38 y
withAMH<0.6 ng/mL, the pregnancy rates of this subgroup
were significantly higher than those of patients ≥38 y with
AMH 0.6–1.1 ng/mL. These results suggested that even low
AMH in young patients does not affect the number of good
embryos per cycle or the likelihood of pregnancy. For young
patients, the effect of serum AMH in predicting pregnancy
outcomes appears to remain limited.

The main causes of AMH decrease were heterogeneous in
patients of different ages. For patients in advanced age, the
decrease of AMH level wasmostly correlatedwith the natural
decline of ovarian function caused by increasing chronolog-
ical age, and the decrease of oocytes number was accompa-
nied by a significant decline in quality [19, 20]. Female fe-
cundity largely decreases in women of advanced reproduc-
tive age primarily as a result of high rate of oocyte abnor-
malities in chromosome alignment and microtubular matrix
composition [31] as well as embryo aneuploidy [32]. How-
ever, in young patients, it was often related to heredity, envi-
ronment and iatrogenic factors, such as previous pelvic ovar-
ian surgery [21]. Although the number of follicles decreased,
the quality of oocytes was not affected. Therefore, young
women with low AMH value had favorable IVF outcome
due to a well-preserved oocyte competence and comparable
good-quality embryos.

Recent study found that poor ovarian reserve in young
patients does not mean poor IVF outcomes [33]. Study on
202 infertile women younger than 35 found the time to preg-
nancy was significantly longer in the very low AMH group
than in the normal AMH group [34]. Our study also sug-
gested that young patients, even with extremely low AMH,
were still likely to benefit from more IVF cycles. COPR in
patients under 38 increased by more than 50% after multi-
ple oocyte retrieval cycles reaching 57%. Similarly, Steiner
et al. [35] concluded that women with AMH <0.7 ng/mL
have no significant difference in probability of pregnancy by
12 cycles compared to thosewith normal AMHvalue. There-
fore, AMH does not appear to be an appropriate marker to
counsel young patient for their IVF outcomes. Regardless
of AMH level, the COPR of patients over 38 years did not
change significantly with the increase of oocyte retrieval cy-
cles as the trendwas close to a horizon line. Multi-cycle treat-
ment had slightly effect on improving the pregnancy outcome
in women above 38 years due to the high rate of embryo ane-
uploidy [28]. That suggested the significance of AMH value
alone in guiding elderly women for further IVF treatment
was also very limited.

The main limitation of this historical cohort study is the
relatively lower sample size in Group A1whichmay limit the

statistical power. Furthermore, we did not concern canceled
cycles per cycle start and previous cycle attempts in other
clinics, which could affect the evaluation of time to get preg-
nancy.

5. Conclusions
Combination of AMH and age was more reliable in the

prediction of IVF outcomes inwomenwith diminished ovar-
ian reserve than AMH alone. For women over 38 years old,
AMH and age are both useful in predicting the success of IVF
treatment, whereas AMH does not appear to have much pre-
dictive utility in women under 38 years old. This should be
consideredwhen counselingwomen and their partners about
clinical pregnancy outcomes.
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