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ABSTRACT

Aim: Decreased ovarian reserve is a common problem that many women struggle with and seek help by assisted reproductive
techniques (ART). Embryo transfer (ET) is an important step in ART that can be performed on cleavage-stage (day 2 or 3) or
blastocyst stage (day 5 or 6). This study aims to investigate the effect of ET day on pregnancy results in patients with low levels
of anti-Mullerian hormone (AMH).

Material and Method: This retrospective study enrolled 239 women with low AMH levels referred to the Bahgesehir University,
Goztepe Medikal Park Hospital In-vitro Fertilization (IVF) Clinic from May 2015 to April 2020. The patients were divided
into two groups: blastocyst transfer group and cleavage-stage transfer group. Among the participants, blastocyst transfer was
performed in 30 women and cleavage-stage ET on 209 women,respectively.

Results: Among 239 participants, 30 (12.6%) were in the blastocyst group, and 209 (87.4%) were in the cleavage-stage group.
There was no significant difference in the total number of retrieved oocytes between the two groups (p=0.1). The number of
mature oocytes (MII) was significantly different between the two groups (p=0.006). Examining pregnancy results between
the two groups showed no significant difference between positive and negative pregnancy tests (p=0.4). Even though a higher
live birth rate for the blastocyst transfer group was observed with 15(50%), no significant difference was found between the
number of live births and miscarriages in the two groups (p=0.1).

Conclusion: The transfer day does not affect the pregnancy results in women with low AMH levels.
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INTRODUCTION

stimulating hormone (FSH), and estradiol on the third
day of the menstrual cycle (2). Unlike FSH, which must

Infertility is a problem that one in six couples struggles
with and may seek help with assisted reproductive

technique (ART). About 30-40% of the causes of
infertility in women are related to ovarian disorders, and
the rest are related to uterine disorders, immune factors,
and systemic diseases (1). The cause of infertility has
always been discussed in ART treatments, and patients
with various causes such as endometriosis, male factor,
tubular causes, and polycystic ovary syndrome (PCOS)
are treated, and the effect of hormonal disorders has
always been discussed (2,3).

Anti-Mullerian hormone (AMH) is a bi-chain
glycoprotein from the family of cell growth and
differentiation factors. AMH levels are associated with the
number of primary follicles and have a higher specificity
than the levels of luteinizing hormone (LH), follicle-
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be measured on the second or third day of menstruation,
AMH can be measured on any day of the cycle. AMH
level reflects ovarian function, and it decreases with age.
Also, the AMH level is low in women who do not respond
well to ovarian stimulation drugs in in-vitro fertilization
(IVF) programs (2-4).

Embryo Transfer (ET) from the laboratory to the uterus
is an important step in ART. Traditionally, ET is done
on day 2-3 or cleavage-stage, but with the advancement
of IVF and embryo culture in recent decades, blastocyst
transfer was preferred (5). It is said that blastocyst transfer
may be physiologically more appropriate because it is
closer to the time of natural implantation (6,7). In the
recent decade, blastocyst transfer in ART cycles has
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increased significantly (8). Simultaneously with this
increase in the use of blastocysts transfer, other advances
have been made in the fields of assisted reproduction,
such as sequential culture media, time-lapse systems,
and vitrification programs to replace freezing techniques
that enable pre-implantation genetic screening. These
advances have led to the re-discussion of the cleavage-
stage transfer as an effective method instead of the
blastocyst transfer method (13-15). Therefore, this study
aimed to investigate the effectiveness of transfer day on
pregnancy results in patients with low AMH levels.

MATERIAL AND METHOD

Ethical approved this study by Research and Project
Development Ethics Committee of Beykoz University
(Date: 21.12.2020, Decision No: 2020/04). All procedures
conducted in our study conformed to the national or
institutional research committee’s ethical standards and
the 1964 Helsinki Declaration and its later amendments.

This retrospective study included 239 infertile women
referred to the Bahgesehir University Goztepe Medical
Park Hospital IVF Clinic from May 2015 to April 2020.
The patients were divided into two groups: blastocyst
transfer group and cleavage-stage transfer group. Among
the participants, blastocyst transfer was performed in
30 women and cleavage-stage ET on 209, respectively.
Inclusion criteria were: age <40 years and AMH
level<1ng/ml. Exclusion criteria were: patient reluctance
to participate in the study, systemic diseases, women over
40, and couples with severe male infertility.

Statistical Analysis

The results of the Klomogrov test show that not all
quantitative variables have a normal distribution. Mann-
Whitney test is used to examine the relationship between
quantitative variables in the two groups. The Chi-square
test and Fisher’s exact test are used to examine qualitative
variables. For all tests, a significance level of 0.05 will be
considered. Data were analyzed using SPSS for Windows,
Version 23.0 (Armonk, NY: IBM Corp).

RESULTS

Among 239 participants, 30 (12.6%) were in the blastocyst
group, and 209 (87.4%) were in the cleavage group. The
participants’ age was a minimum of 20 and a maximum
of 40, with a mean of 33.6 (+4.9). Participants’ body mass
index (BMI) was a minimum of 19 and a maximum of
29, with a mean of 24.2 (+2.10). The number of ART
attempts averaged 1.6 (+1.60) with a minimum of 0
and a maximum of 9 times. The mean AMH level in
participants was 0.47 (+0.18) with a minimum of 0.1 and
amaximum of 0.9. Among the participants, the minimum
total number of oocytes was 1, and the maximum was 13,
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with a mean of 3.4 (+1.8). The mean number of mature
oocytes (MII) was 2.7 (+1.5), with a minimum of 1 and a
maximum of 11. Out of 239 participants, 219 (91.6%) did
not smoke, and 20 (8.4%) smoked. Table 1 shows these
characteristics. All patients were primary inferility.

Table 1. Descriptive statistics of variables

Standard
Variable N Minimum Maximum Mean deviation
(SD)
Age 239 20 40 33.6 4.9
BMI 239 19 29 24.2 2.10
NBESEGE 0 9 1.6 1.60
attempts
AMH 239 0.1 0.9 0.47 0.18
Total oocyte 239 1 13 34 1.8
Number
of mature 239 1 11 2.7 1.5
oocytes (MII)
Smoke Number Frequency
No 219 91.6
Yes 20 8.4
Group
Blastocyte transfer 30 12.6
Cleavage transfer 209 87.4

Out of 239 participants, one embryo was transferred
to 188 (78.3%) participants, and two embryos were
transferred to 51 (21.3%) participants. Examination of
participants’ pregnancy results showed that 108 (45.2%)
participants had positive pregnancy results, and 131
(54.8%) participants had negative pregnancy results. Of
the 108 participants who tested positive for pregnancy,
83 (76.8%) had a live birth, and 25 (23.1%) had a
miscarriage. These results are shown in Table 2.

Table 2. Descriptive statistics of pregnancy results

Pregnancy result Number Frequency (%)
Live birth 83 34.7
Missed 25 10.5
Negative 131 54.8
Result

Positive 108 45.2

Negative 131 54.8
Number of embryos transferred

1 188 78.7

2 51 21.3

Mann-Whitney test was used to evaluate the quantitative
variables between the two groups of blastocyst transfer and
cleavage-stage transfer. There was no significant difference
between the age (p=0.2) and BMI (p=0.4) of the two
groups. There was also no significant difference between
AMH (p=0.3) and the number of attempts of the two
groups (p=0.2). There was no significant difference between
total oocytes between the two groups (p=0.1). The MII
variable was significantly different between the two groups
(p=0.006). The results of this test are given in Table 3.
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Table 3. The comparison of variables between groups

Group
NVATTable Blastocyte Cleavage p value
transfer transfer
mean (Sd) mean (Sd)
Age 32.9 (3.9) 33.7 (5.04) 0.2
BMI 24 (2.3) 24.3(2.1) 0.4
Number of attempts 1.3 (1.7) 1.7 (1.6) 0.2
AMH 0.5 (0.2) 0.4 (0.2) 0.3
Total oocyte 4.03 (2.2) 3.4 (1.8) 0.1
g‘;‘?ylt’;r ("l\fq‘ﬁ;wre 3.5 (1.8) 2.6 (1.4) 0.006

Chi-square and Fisher’s exact tests were used to evaluate
the qualitative variables between the two groups of
blastocyst transfer and cleavage transfer. Examining
pregnancy results between the two groups showed no
significant difference between positive and negative
pregnancy tests (p=0.4). Even though a higher live birth
rate for the blastocyte transfer group was observed with
15 (50%), no significant difference was found between
the number of live births and miscarriages in the two
groups (p=0.1). There was a significant difference in the
number of transferred embryos between the two groups
(p<0.001) (Table 4).

Table 4. The comparison of pregnancy results between groups

Group
Vel Blastocyte Cleavage p value
transfer transfer
frequency (%)  frequency (%)
Pregnancy result 0.1
Live birth 15 (50) 68 (32.5)
Missed 1(3.3) 24 (11.5)
Negative 14 (46.7) 117 (56)
Result 0.4
Positive 16 (53.3) 92 (44)
Negative 14 (46.7) 117 (56)
Number of embryos transferred 0.000
1.00 11 (36.7) 177 (84.7)
2.00 19 (63.3) 32 (15.3)
DISCUSSION

In the present study, pregnancy outcomes were compared
in two groups: the cleavage-stage transfer vs. the blastocyst
transfer in patients with low AMH levels. Currently, age,
antral follicle count (AFC), and AMH levels are generally
acknowledged as the best predictors for ovarian reserve
(1). In the last decade, despite the results of contradictory
clinical trials, there has been an increasing trend towards
blastocyst transfer (2). Numerous studies have shown
that the blastocyst transfer method can produce viable,
genetically more normal embryos (1-6). Our results
showed that no significant difference was found between
the two groups despite of a higher live birth rate in the
blastocyst transfer group. Miscarriage rates were also
not significantly different between the two groups. This

result is consistent with the results of previous studies
(7-9). Jones et al. (10) showed that continuing to culture
embryos until the fifth day could provide more competent
embryos. However, they concluded that blastocyst
transfer could not completely prevent chromosomal
abnormalities. Probability of success with IVF cyclelargely
depends on a woman’s ovarian reserve and her ability to
produce a large number of high-quality mature oocytes
in a cycle after COH. Average serum AMH is 4 ng/ml in
healthy young women with normal ovarian reserve (11).
However, a recent consensus reported in La Marca et al.
(12) considered poor response at AMH under 1 ng/ml
and high response when AMH is over 3 ng/ml. Nikmard
etal. (13) considered normal AMH range at 1.3-2.6 ng/ml
obtaining good ovarian response and clinical outcomes
after ART.Our data showed a pregnancy rate of 53.3%
for the blastocyst transfer group and 44% for the cleavage
group. Despite the higher pregnancy rate in the blastocyst
transfer group, this difference is not significant. The results
of miscarriage also did not show a significant difference
between the two groups. These results are consistent with
the results of some studies (14-16). Coskun et al. (17) did
not find a difference in pregnancy rate and implantation
rates between the blastocyte and cleavage stage transfer.
Also, Levron et al. (18) found similar results in their
comparing the ET day. Lundqvist et al. (19) showed
that increasing embryo culture days did not affect the
pregnancy rate and the take-home baby rate.On the other
hand, these results are inconsistent with some studies as
in Frattarelli (20) and Van der Auwera et al. (21) which
showed that the rate of pregnancy and implantation in
the blastocyst transfer method is higher than the cleavage
transfer method. Wilson et al. (22) and Levron et al. (18)
also showed that the blastocyst transfer can increase
pregnancy rates in patients over 35. However, they reported
higher miscarriage rates for the blastocyst transfer group
in contrast to our study.Schwarzler et al. (23) also found
higher take-home baby rates in the blastocyst transfer
group than in the cleavage-stage transfer group.The
American Society for Reproductive Medicine (ASRM), in
its guidelines for blastocyte transfer in ART (24), showed
no significant association between increased birth rate
per cycle by blastocyst transfer compared to cleavage-
stage transfer. In our study, no significant differences were
observed between blastocyst transfer and cleavage-stage
ET group among patients with low AMH levels. All our
cases were fresh ET. However, different conditions such
as frozen or fresh transfer of the embryo (25), the number
of transferred blastocytes (26), or diseases and underlying
conditions (27) can affect the results. Therefore, further
studies should be performed to further investigate the
effect of various factors such as AMH on selecting the
best transfer day.In a study conducted at an ART database
in Canada, 3206 blastocyst transfers were compared with
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9506 cleavage-stage ET. In contrast to our study the live
birth rate was significantly higher following blastocyst
transfer than following cleavage-stage transfer (26).
Some studies have shown that blastocyst transfer can
increase the rate of multiple pregnancies in addition to
the pregnancy rate (28-30). Also, Karacan et al. (31) have
shown that the rate of multiple pregnancy in blastocyst
transfer is significantly higher in blastocyst transfer than
in cleavage-stage transfer. In contrast to these studies, we
have no multiple pregnancy because of limited number of
transferable embryos. In the present study, all participants
had AMH level <1 ng/ml. Very recently, qualitative
embryo characteristics as blastulation and aneuploidy
rate in addition to clinical IVF outcomes were analyzed by
Morin et al. (32) in a large retrospective study including
3457 patients. The authors reported that women younger
than 38 years old with evidence of diminished ovarian
reserve (DOR) did not display an oocyte qualitative
decline. Indeed, fertilized oocytes retrieved from young
patients with DOR formed blastocysts of high quality,
euploid and were able to produce live births as those of
women of the same age with high AMH values (32). As
far as we know, no studies have been performed on the
role of AMH in the selection of embryo transfer day. Our
results showed no significant difference between the two
methods in patients with low levels of AMH. One of the
limitations of this study was the lack of a control group for
the AMH variable. In future studies, control groups with
normal AMH levels should be considered to examine the
effects of AMH more accurately in each transfer method.
Data from this study were also obtained from a single
clinic. In subsequent studies, data from several clinics can
be combined to obtain more comprehensive conclusions.
Indeed, endometrial receptivity in patients with low AMH
is not affected as it thought, but the only difference is the
number of obtained embryos with good quality to select
the best ones for ET.

CONCLUSION

In this study, both blastocyte and cleavage-stage transfer
in subjects with low AMH levels were compared. No
significant difference was observed between the live birth
and miscarriage rate between the two groups. Further
studies should be performed considering the control
group for AMH and larger populations to confirm the
findings of this study.
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