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Abstract
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War and poverty are ‘extraordinary conditions created by human intervention’ and ‘preventable public health problems.’ War and
poverty have many negative effects on human health, especially women’s health. Health problems arising due to war and poverty are
being observed as sexual abuse and rape, all kinds of violence and subsequent gynecologic and obstetrics problems with physiological
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FF (AMH) levels were measured by the quantitative auto-analyzer with an electro-chemiluminescence assay.

Results: The FF (AMH) levels in patients under 35 years of age were higher in pregnant women than non-pregnant ones (P<0.01).
Conclusion: Our study results showed that the FF (AMH) levels were correlated with the quality of oocyte and embryo and were the
predictors of clinical pregnancy in patients younger than 35 yearsthought
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The FF samples from 5 patients were evaluated by both
enzyme-linked immunosorbent assay (ELISA) and ECLIA
for control (19). The obtained results were consistent in
both tests (Table 1).
Table 2 shows demographic and clinical characteristics of
patients.
The Roche branded AMH kit and the Roche Cobas
e601 auto-analyser ECLIA were used to evaluate the AMH
levels of FF in 61 patients in 4 groups. These groups are as
following: (1) Very low level AMH group, ≤1.0 ng/mL; (2)
Low level AMH group, 1.0–2.1 ng/mL; (3) Moderate level
AMH group, 2.1–3.6 ng/mL; (4) High level AMH group,
>3.6 ng/mL (Table 3).
For fertilization, metaphase II (MII) oocytes were
taken into consideration for statistical analysis and
the developing embryos were investigated in terms of
blastomere number (According to Baczkowski et al’s
criteria), the percentage of fragmentation, and their size
(whether they were of equal size) (20).
Semen Analysis and Preparation of Sperm
Sperm analysis was carried out as per the World Health
Organization (WHO) criteria (21).
ICSI Procedure
The sperm prepared by using the Narishige
micromanipulator was injected into the oocytes MII stage.
To check for fertilization of oocytes (eggs), the fertilized
oocytes were observed 16-20 hours after ICSI for the
presence of two round nuclear structures, the male and
female pronuclei (PN), formed by the sperm and egg.
Assessment of the Embryo
The morphology of the embryo was assessed using Alpha,
ESHRE, ASRM consensus measures.
Statistical Analysis
Statistical analysis was performed using SPSS version
22.0 software (IBM Corporation, Armonk, NY, USA).
Descriptive data were expressed in mean, standard
deviation, and frequency. The Shapiro-Wilks test was
used to analyze normally distributed variables. Moreover,
Mann Whitney U test was used for the comparison of
quantitative data and the comparisons between 2 groups
who do not have normally distributed parameters. Oneway Analysis of Variance (ANOVA) test was used for the
comparisons between groups with normally distributed
parameters and differences between groups were examined
by Tamhane T2 test. Furthermore, Kruskal–Wallis test
was used for the comparisons between the groups whose
parameters were not normally distributed and Mann
Whitney U test was used for detection of the group
causing difference. In addition, chi-square test, continuity
(Yates) correction test, and Fisher exact test were used
for the comparison of qualitative data. Significance was
assessed at P <0.05 level.

Table 1. AMH Levels of FF Samples from 5 Patients on Beckman
Gen II and Roche

Sample AMH (ng/mL)
1
2
3
4
5

Beckman Gen II (ng/mL)
Elisa
1.73
0.91
0.5
14.3
5.93

Roche (ng/mL)
Eclia
1.90
1.13
0.59
15.1
6.11

Table 2. Demographic and Clinical Characteristics of Patients

Age (y)
AMH (ng/mL)
BMI (kg/m2)
No. of oocyte
MI
M II
No. of fertilization
Fertilization (%)
No. of embryo
No. of good quality day 2 embryo
No. of poor quality embryos
No. of good quality day 3 embryo
Sperm count (million)
Motility (%)
Morphology (%)
Thickness of endometrium (mm)
Dose(IU)

Min-Max
21-42
0.26-14.05
19.5-29.8
1-27
0-8
2-21
1-13
1-100
1-13
1-10
0-4
0-10
1-200
0-80
1-10
6.25-15.47
150-600

Mean±SD
33.72±4.82
2.14±2.24
24.1±1.8
10.05±6.66
1.69±1.52
698±4.84
4.61±3.58
67.16±28.54
3.84±3.08
3.54±2.68
08±.14
3.05±2.53
35.49±39.01
46.39±19.22
6±2.18
9.61±2.12
373.77±129.54

Results
No statistically significant difference was observed
among AMH groups in terms of fertilization percentages
(P > 0.05). The rate of pregnancy was found to be lower in
the group with very low level of AMH (14.3%) than the
groups with moderate level of AMH (53.8%) (P = 0.022)
and high level of AMH (54.5%) (P = 0.035) (P < 0.05).
There was also no significant difference among other
groups (P > 0.05).
However, there was a statistically significant correlation
(P = 0.001, P < 0.01, P = 0.044, P < 0.05) in the positive
direction and at the levels of 51.5% and 32.1% between
the oocyte counts and AMH levels of women aged under
and 35 years and over (Figures 1 and 2). There was no
statistically significant difference in pregnancy rate among
the group of women who were under and over 35 years of
age (P > 0.05) as per the induction of drug dose protocol.
In patients who were under 35 years of age, the area
under the ROC curve for the AMH level was 0.771 and
the standard error was 0.082, which was significantly
higher than 0.5 (P = 0.006, P < 0.05). In patients who were
over 35 years of age, the area under the ROC curve for
AMH level was found to be 0.558 and the standard error
was 0.124, which was not significantly higher than 0.5
(P = 0.670, P > 0.05). For the AMH test, the cut-off point
in pregnant women under 35 years of age was 1.72. Of
this value, the sensitivity, the specificity, and the positive
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Table 3. Evaluation of Characteristics of Women According to AMH Groups

AMH Levels
Number of patients
Age (y)
No. of oocytes
MII oocytes
% Fertilization
No. of good quality embryos 3rd day
Dose of FSH IU

< 1 ng<mL
Mean±SD
Median

1.1-2 ng/mL
Mean±SD
Median

2.1-3.6 ng/mL
Mean±SD
Median

>3.6 ng/mL
Mean±SD
Median

17
35.53±4.35

25
33.76±3.8

11
32.45±4.41

8
31.5±7.89

10.28±6.35 (10)

11.82±6.68 (14)

15.75±6.98 (16.5)

0.006b,d

6.92±4.17 (7)

7.82±4.62 (9)

12.5±5.83 (13.5)

0.002b,d

72.56±28.24 (75)

65.45±39.04 (77)

63.63±26.32 (61.5)

0.483b

1.47±0.51 (1)

3.08±2.04 (3)

3.55±2.84 (2)

5.63±3.78 (6)

0.011b,c

480.88±99.42 (450)

348±118.35 (300)

354.55±111.7 (300)

253.13±89.08(225)

0.001b,d

5.88±4.43 (5)
3.94±2.79 (3)
62±22.84 (66)

P

0183a

Abbreviations: AMH, Anti-Mullerian hormone; MII, Metaphase II.
a
One-way ANOVA test; b Kruskall-Wallis test; c P < 0.05; d P < 0.01.

Discussion
The results of our study were similar to the positive
correlation between FF (AMH) level and the quality of
oocyte and embryo as shown in the study by Kim et al (22).
In the study by Irez et al in 2011, the relationship between
FF (AMH) level and the quality of oocyte and embryo was
reported (23). In the studies conducted by Ebner et al (24),
Irez et al (23), and Kim et al (22) in the years of 2006, 2011,
and 2014, they found that FF (AMH) levels were directly
correlated with oocyte quality. This piece of finding was in
line with the previous studies on AMH.
The FF (AMH) and oocyte fertilization success were
evaluated as a very good predictor of IVF application in
the retrospective study by Takahashi et al (25). In this
study, it was understood that FF (AMH) level did not
show a significant relationship with ICSI fertilization.
Investigators showed that FF (AMH) levels were useful
markers for embryo implantation; however, they could
not find a significant difference in follicles producing high
and low AMH in terms of oocyte and embryo quality (10).
On the other hand, Cupisti et al (3) and Mehta et al (26)
demonstrated an inverse relation of FF (AMH) level with
potential fertilization in oocyte maturation and growth,
oocyte quality, and pregnancy rate. In the present study,
the AMH levels were measured in all of the follicles with
a diameter ≥15 mm, rather than specific follicle. Through
measurements, we observed that the specific follicles
which contained oocytes were not affected by the other
follicular micro environment.
In this study clinical pregnancy rates were found to be
(statistically) significantly high when the FF (AMH) levels
were higher than 2.1 ng/mL (Table 4). The FF (AMH)
levels were found to have a predictive effect on pregnancy
8

AMH (ng/mL)

<35 age

Number of Oocytes

Figure 1. Correlation Between the FF AMH Levels (ng/mL) and the
Number of Oocytes Under the Age of 35 (r = 0.515, P < 0.01).
>35 age

AMH (ng/mL)

predictive values were 0.75, 0.78, and 0.70, respectively.
Moreover, the negative predictive value was found to be
0.77 (Figure 3).
The cut-off point for the patients who were over 35 years
of age could not be determined, since the area under ROC
curve for AMH was not significantly higher than 0.5.

Number of Oocytes

Figure 2. Distribution of the Number of Oocytes and FF AMH Levels
(ng/mL) in Women Over 35 Years of Age (r = 0.321, P < 0.044).

in women under 35 years of age, compared to the women
over 35 years of age.
Nonetheless, this study suffers from some limitations.
First, only the FF samples taken from the follicles ≥15 mm
were included in the study, and the MII oocytes obtained
from these follicles were fertilized by ICSI. However, the
sperm samples obtained via TESA or micro-TESE in the
patients with the diagnosis of azoospermia and patients
with polycystic ovary syndrome were excluded, which
in turn limited the sample size of this study. Second, due
to the high cost, we were unable to carry out molecular
analyses. Third, only women within the age range of 21
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Table 4. Pregnancy Rates in AMH Groups

AMH
Pregnancy
Positive
Negative
a
Chi-square test.

<1 ng/mL
No. (%)
3 (17.6)
14 (82.4)

<35 age

1.1-2 ng/mL
No. (%)
8 (32)
17 (68)

Sensitivity

Sensitivity

>35 age

Specificity

2.1-3.6 ng/mL
No. (%)
6 (54.5)
5 (45.5)

3.

4.

Specificity

5.

Figure 3. ROC Curve for Diagnosis of Pregnancy Under and Over
the Age of 35 in the AMH Levels

to 42 years were included in this study, as the number of
oocytes is reduced with increasing age.
In conclusion, the results of this study showed that the
FF (AMH) levels were associated with oocyte and embryo
quality and FF (AMH) levels were the predictors of clinical
pregnancy in patients less than 35 years of age. However,
further large-scale studies using molecular testing are
needed to confirm these findings.
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