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30 % of treated patients. With each unit increase in the log 
of AMH, the odds ratio of having poor response compared 
to normal response decreases by 64 % (OR 0.36, 95 % CI 
0.19–0.68). Also the results of negative binomial regression 
model indicated that for one unit increase in the log of AMH 
blood levels, the odds of releasing an oocyte increased 24 % 
(OR 1.24, 95 % CI 1.14–1.35). The optimal cut-off points of 
AMH for predicting excessive and poor ovarian responses 
were 3.4 and 1.2 ng/ml, respectively, with area under curves 
of 0.69 (0.60–0.77) and 0.76 (0.66–0.86), respectively.
Conclusion  By considering the age of the patient under-
going infertility treatment as a variable affecting ovulation, 
use of AMH levels showed to be a good test to discriminate 
between different ovarian responses.

Keywords  Prediction · AMH · Cut-off value · Ovarian 
response

Introduction

Clinical knowledge and technological advances in recent 
years have greatly contributed to the success of assisted 
reproductive technologies, particularly IVF. However, the 
number of oocytes produced by ovaries after hormonal 
stimulation is still one of the most important factors for 
success in this field [1]. In other words, one of the major 
limiting factors in the success of IVF is the poor ovarian 
response which is observed in 10–15 % of women undergo-
ing IVF [2]. Thus, study of ovarian reserve before assisted 
reproductive treatments is necessary [3]. Ovarian reserve as 
potential ovarian function reflects the quantity and quality 
of oocytes in the ovary [4].

Today, with advances in reproductive medicine, a large 
part of the research is focused on the study of ovarian 

Abstract 
Objective  The purpose of this study was to predict the 
poor and excessive ovarian response using anti-Müllerian 
hormone (AMH) levels following a long agonist protocol 
in IVF candidates.
Research design and methods  Through a prospective 
cohort study, the type of relationship and appropriate scale 
for AMH were determined using the fractional polyno-
mial regression. To determine the effect of AMH on the 
outcomes of ovarian stimulation and different ovarian 
responses, the multi-nominal and negative binomial regres-
sion models were fitted using backward stepwise method. 
The ovarian response of study subject who entered a stand-
ard long-term treatment cycle with GnRH agonist was eval-
uated using prediction model, separately and in combined 
models with (ROC) curves.
Results  The use of standard long-term treatments with 
GnRH agonist led to positive pregnancy test results in 
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reserve. Overall goals of these researches are as follows: 
(a) improving the safety of ovarian stimulation techniques 
by identifying patients with high responsiveness (who are 
at higher risk of OHSS), (b) improving the effectiveness 
of ovarian stimulation techniques (through adjustment of 
stimulation dose) and (c) the use of ovarian reserve as a 
tool for predicting the outcome of IVF. Therefore, we can 
say that identification of young women with low ovarian 
reserve who are in similar conditions to older premenopau-
sal women and informing them about this issue as a clinical 
need is of great importance [4].

Achieving satisfactory results in assisted reproductive 
technology requires careful evaluation of the patient and 
study of her ovarian reserve [5]. A proper ovarian reserve 
test should be able to predict the odds of pregnancy and 
birth of live babies in an infertile population that refer for 
fertility treatment and determine the optimum dose of the 
hormone selected for ovarian stimulation [6].

Some studies have introduced ovarian volume meas-
urement and antral follicle count (AFC) as useful tests for 
assessment of ovarian reserve [7–10]. Among the other 
ovarian reserve tests, determining FSH (follicle-stimulating 
hormone) levels, inhibin-B serum levels and AFC can be 
mentioned [4].

AM is one of the hormones that have recently been 
taken into consideration as a marker for predicting ovar-
ian response before application of assisted reproductive 
technology [11–13]. This hormone is produced by ovarian 
granulosa cells and its level slowly starts to decline after 
puberty and disappears at menopause [5]. Inhibition of 
initial follicular recruitment, inhibition of FSH-dependent 
growth, and selection of preantral and small antral folli-
cles are among the functions of this hormone [14]. Since 
anti-Müllerian hormone (AMH) serum levels are cor-
related with the number of early antral follicles, it can be 
used to assess the fertility potential and ovarian response 
in IVF [5]. Based on a study, the measurement of AMH 
level is currently the ideal test to determine ovarian reserve 
which is equal to AFC, but better than FSH, estradiol, LH, 
and inhibin-B in terms of sensitivity and specificity [15]. 
FSH, inhibin-B, and estradiol have a low sensitivity in the 
early stages of ovarian reserve reduction. These three hor-
mones are part of a feedback system and their serum levels 
are not independent of each other. In addition, changes in 
serum levels of these three hormones occur relatively late 
in reproductive aging process, when the ovarian reserve 
has reached the crisis point and chances of pregnancy have 
significantly decreased [16]. However, AMH serum level 
is independent of menstrual cycle and is not affected by 
GnRH agonists or oral contraceptives [17]. Although AMH 
is currently known as a reliable and promising marker in 
predicting ovarian response before using assisted repro-
ductive technology, the cut-off level of this hormone to 

determine the minimum and maximum ovarian response 
is still being discussed and different values have been 
reported in different studies. Since determining the opti-
mal cut-off point of the hormone for prediction of ovarian 
response can play an important role in making crucial clini-
cal decisions for infertile women, this study aimed to pre-
dict poor and excessive ovarian response using AMH levels 
in IVF candidates.

Materials and methods

In this prospective study, all infertile patients referring to 
the infertility clinic of Mahdieh Hospital since the begin-
ning of 2011 until the end of 2012 were enrolled in case of 
having these criteria (a) no underlying endocrine disease, 
(b) no use of hormonal drugs during the last 3 months and 
(c) no diagnosis of polycystic ovary syndrome (PCOS) 
based on the Rotterdam criteria and no diagnosis of azoo-
spermia or severe oligozoospermia. For all infertile patients 
referring to the infertility clinic of Mahdieh Hospital who 
met the inclusion criteria and were candidates for IVF, 
levels of AMH (ELIZA, ng/ml), FSH (RIA, IU/ml) and 
E2 (ECL, pg/ml) were measured at day 2 or 3 of the men-
strual cycle. None of the patients had received hormonal 
treatment for at least one month. In the next step, patients 
entered a standard long-term treatment cycle with short-
acting GnRH agonist (Sinafact, Sinagen group) with daily 
dose 50 IU/sQ. It should be noted that Gonadotropin start-
ing dose was based on patient age and dose adjustment was 
done based on ovarian response. Higher age is accompa-
nied with need to higher stimulation dose.

GnRH agonist long protocol is a standard approach 
for ovarian stimulation and for reducing bias in this study 
the same protocol was used for all patients. Then, at the 
beginning of the menstrual cycle (days 1–3), patients who 
entered the study underwent basic ultrasound to ensure 
the absence of any underlying pathology. In this study, 
controlled ovarian hyperstimulation started at days 3–4 of 
the cycle and the required dose of human urinary-derived 
HMG (Merional-IBSA-75 IU/ml Amp) was determined and 
administered based on the patient’s age and according to 
the protocol adopted by infertility clinic of Mahdieh Hospi-
tal in Tehran. The control ultrasound was performed every 
3–4 days; the treatment was continued based on the ovarian 
response; and the control ultrasound was performed again 
after 2–3 days. By observation of the dominant follicle (16–
18 mm), the final intervention was done by injecting HCG 
(10,000 IU, Choriomon, IBSA) and oocytes were harvested 
35–36  h later and passed to the embryologist. Embryo 
transfer was performed 36–48  h later if they were appro-
priate. Luteal phase support started on the day of oocyte 
retrieval using vaginal progesterone (Cyclogest, 400  mg, 
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Actover), and continued until week 10 of pregnancy in case 
of pregnancy. The results of all ultrasounds, tests, ovarian 
response of each patient and the dose of used medication 
in each cycle were recorded in the patients’ files. Patients 
were classified into three groups of poor ovarian response 
(oocytes ≤3), normal ovarian response (4–12 oocytes) and 
excessive ovarian response (oocytes  >12) based on the 
number of oocytes and embryos.

Anti‑Müllerian hormone (AMH) assay

We used the AMH Gen II (catalogue number A79765) 
(Beckman Coulter, Chaska, MN, USA), which has a sen-
sitivity of 0.57 pmol/l, and reported intra- and inter-assay 
coefficients of variation of less than 5.4 and 5.6 %, respec-
tively, according to the product insert.

Statistical analysis

Continuous baseline demographic and clinical data are 
presented as mean ± standard deviation and grouped data 
as frequencies and percentages. Chi square test or Fisher’s 
exact test were used to determine the independence of the 
two categorical variables. One-way ANOVA followed by 
Tukey’s test were employed to investigate the mean dif-
ference between different ovarian responses. Pearson cor-
relation coefficient was used to investigate the correlation 
between the studied variables and outcome and other inde-
pendent variables. Given that the distribution of AMH con-
centration was not normal at the beginning, this was done 
by changing the scale to natural logarithm. In the next and 
previous steps of fitting a suitable model for calculating 
the area under curve of the predictor variables, the type of 
relationship (linear or nonlinear) and its appropriate scale 
were determined at first using Lowess smoother (locally 
weighted scatterplot smoothing) and Fracpoly (fractional 
polynomial regression) and then, the appropriate model for 
data fitting was used to draw the ROC curve. Comparing 
the results of Fracpoly with different models in all three 
multiple regression models of nominal, ordinal and nega-
tive binomial showed that in all these models, 0.5 power or 
AMH natural logarithm scale is the best case to fit them. 
Considering the continuous nature of AMH concentration 
in serum and the disadvantages listed for categorization of 
continuous data, these models were used. Details relating 
to these models have already been published [18–20]. In 
order to determine the effect of AMH on the outcomes of 
ovarian stimulation and different ovarian responses follow-
ing adjustment of associated variables, the multiple regres-
sion models of nominal, ordinal and negative binomial 
with regarding the over-dispersion criterion were used. 
All the above models were fitted using backward step-
wise selection. The criterion to select the best model was 

AIC of these models. Note that in the nominal and ordi-
nal regression models, the response variable was different 
ovarian responses (no response, poor response, normal 
response and excessive response) but in the nbreg model, 
the response variable was the number of oocytes released 
during the menstrual cycle. Details relating to these models 
have already been published [21, 22]. R i386 3.0.2 software 
was used to determine the best cut-off point, the area under 
the curve, positive and negative predictive values and also 
the confidence levels for each of the listed values.

Results

This study used data from 188 cases of totally 193 cases of 
candidates for IVF referring to Mahdieh Hospital in Tehran. 
First, we examined the basic data from the cases studied 
in Table 1 and then, we discussed the univariate and mul-
tivariate analyses and determined the suitable cut-off point 
for predicting the AMH levels regarding different forms of 
ovarian response. One-way ANOVA results showed that the 
mean AMH blood level was different in different groups 
of ovarian response (no response, poor response, normal 
response and excessive response) (F = 8.36, p < 0.001). The 
results also revealed that 7.8 % (15) of patients had no ovar-
ian response to treatment, 11.4 % (22) had poor response, 
50.8 % (98) had normal response and the rest had excessive 
ovarian response. Subsequent Tukey’s analysis results and 
the other basic data from the studied cases are summarized 
in Table 1 based on the type of ovarian response.

According to the table, the use of AM hormone for ovar-
ian stimulation in this study resulted in a positive β-hCG test 
result or in other words, 30.1 % successful pregnancies. The 
results of Chi square analysis demonstrated that there was no 
significant statistical relationship between different ovarian 
responses and positive pregnancy test results (p =  0.071). 
Pearson correlation analysis results show that there was a 
strong direct correlation between the concentration of AMH 
and the number of released oocytes (ovarian response) (Pear-
son correlation = 0.401 and p < 0.001). Furthermore, evalu-
ation of the correlation between the concentration of FSH 
and ovarian response of the studied subjects indicated that 
this was an inverse relationship, i.e. the higher the concen-
tration of FSH, the lower the ovarian response (Pearson cor-
relation = −0.245 and p =  0.001). These findings can be 
observed by looking at the numbers given in Table 1.

In order to investigate the effects of different levels of 
AMH on ovarian response, three different regression mod-
els of multi-nominal, ordinal and negative binomial were 
used with regard to the over-dispersion criterion. Fractional 
polynomial regression was used to examine the shape 
of association between the independent variable (in this 
study, AMH) and the outcome and also the suitable scale 
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for continuous variables. This model showed that the use of 
AMH hormone logarithm scale in all three models had the 
lowest AIC among the investigated models.

Table 2 shows the effects of different blood concentra-
tions of AM hormone on the type of ovarian response in the 
multi-nominal regression models. All models were fitted 
based on the backward stepwise method.

Note that in the ordinal model, response variables were 
defined as no response, poor response, normal response and 
excessive ovarian response. Regarding the multi-nominal 
regression, these responses were considered to be nominal. 
For the negative binomial model, the response variable was 
considered as the number of oocytes released during the 
study period.

The results of this model were reported with inserting the 
normal response as the reference class and use of AIC crite-
rion for fitting the best model. The results showed that with 
each unit increase in the log of AMH, the odds ratio of hav-
ing poor response compared to normal response decreases 
by 64  %. It should also be said that in case of each unit 
increase in the log of AMH, this value was 71 % greater for 
excessive response group compared to normal group.

The results of the regression model with proportional 
odds showed that the odds of individuals to be in each 

of the classes of ovarian responses (no response, poor 
response, normal response and excessive response) differ-
ent than the previous or next classes would be 2.29 (OR 
2.29, 95 % CI 1.64–3.19, p value < 0.001).

By placing the number of oocytes released after stimu-
lation by AMH as the response variable, the results of 
negative binomial regression model indicated that for one 
unit increase in the log of AMH blood levels, the odds of 
releasing an oocyte increased 24  % (OR 1.24, 95  % CI 
1.14–1.35). Note that in all fitted models, the variable of 
maternal age was one of the variables affecting the results 
of the study. For example, the results in Table 2 show that 
with one unit increase in maternal age, the odds of having 
a poor response was 1.33 times more than odds of having 
a normal response. Moreover, with each unit increase in 
maternal age in nbreg model, the chance of release of each 
oocyte in the studied subjects decreased 4  % (OR 0.96, 
95 % CI 0.93–0.99).

The results also show that the only variable affecting 
the number of embryos during the treatment was directly 
related to AMH levels and inversely related to mater-
nal age at the time of infertility treatment. These findings 
suggest that with each unit increase in the concentration 
of AMH, the odds of formation of an embryo increased 

Table 1   Basic information of the studied subjects based on the type of ovarian response

A  Showed as mean ± standard deviation and number and percent for continuous and categorical data, respectively
B  Similar lowercase letters indicate the absence of meaningful statistical difference among groups based on Tukey’s multiple comparison test

Variable Category Ovarian responseA

No response Poor response 
(0 < oocyte ≤ 3)

Normal response 
(4 ≤ oocyte ≤ 12)

Excessive response 
(oocyte > 12)

Follicle-stimulating hormone (IU/ml) 9.1 ± 3.8 7.2 ± 5.2 6.9 ± 2.8 5.8 ± 3.01

Anti-Mullerian hormoneB (ng/ml) 0.64 ± 0.43a 0.96 ± 0.72a 2.7 ± 2.1a 6.6 ± 4.9b

Estradiol (pg/ml) 59.1 ± 22.3 77.9 ± 36 155.1 ± 44.1 56.3 ± 33.3

Luteinizing hormone (IU/ml) 5.95 ± 4.5 4.8 ± 1.4 5.4 ± 3.2 6.5 ± 2.9

Oocyte Count – 3.1 ± 1.1 8.6 ± 2.2 18.4 ± 5.1

Embryo Count – 2.1 ± 1.02 4.9 ± 2.3 10.1 ± 4.02

β-hCG test Positive – 3 (13.6) 33 (33.6) 22 (37.9)

Negative 193 (100) 19 (86.4) 65 (66.4) 36 (62.1)

Table 2   Results of the multi-
nominal regression models 
for examining the effects of 
different levels of AMH on 
ovarian response in the studied 
subjects

a  Significant at 0.05 level

Variable Outcomes

Normal response No response Poor response Excessive response

AOR, 95 % CI

LnAMH Referent category 0.54 (0.28–1.04) 0.36a (0.19–0.68) 1.71a (1.09–2.7)

E2 Referent category 1 (0.99–1.01) 0.99 (0.98–1.1) 0.98 (0.96–1.1)

LH Referent category 1.18 (0.93–1.5) 1.05 (0.77–1.43) 1.11(0.95–1.31)

Age Referent category 1.33a (1.03–1.73) 0.93 (0.8–1.08) 0.92 (0.83–1.02)
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approximately 0.3 % (OR 1.025, 95 % CI 1.01–1.04), also 
with each year increase in maternal age, the odds of forma-
tion of an embryo decreased approximately 2 % (OR 0.98, 
95 % CI 0.96–0.99).

In the next step, the cut-off points for predicting poor, 
excessive and no ovarian responses compared to normal 
response will be discussed. Figure 1 shows the relationship 
between AMH blood levels and poor and excessive ovarian 
responses.

Figure 2 indicates the area under the curve and the opti-
mal cut-off point of AMH in association with different 
ovarian responses.

In all the above cases, normal response was used as 
the reference in comparison to excessive, poor and no 
responses. Further details are provided in Table 3.

The results of this table show that the AMH plasma lev-
els under 1.2  ng/ml with the area under curve of 0.87  % 
would very well predict the no ovarian response. This 
finding shows that it can be very well used to distinguish 
between normal and no ovarian response with 79  % sen-
sitivity and 93  % specificity. Furthermore, given that in 
this study DLR+ was greater than 1 for all three ovarian 
responses, the test is suitable for predicting different ovar-
ian responses. Note that, given that the excessive ovarian 
response level was greater than 3.4  ng/ml and poor ovar-
ian response level was 1.2, the level of AMH associated 
with normal ovarian response should be between 1.2 and 
3.4 ng/ml. The other results in this table can be interpreted 
similarly.

Discussion

The results of this study showed that, generally, the use of 
standard long-term treatments with GnRH agonist led to 

positive pregnancy test results in 30 % of treated patients. 
The optimal cut-off points of AMH for predicting exces-
sive and poor ovarian responses were 3.4 and 1.2 ng/ml, 
respectively, with area under curves of 0.69 and 0.76 %, 
respectively. Furthermore, considering the estimates done 
for the poor and excessive ovarian responses, the normal 
ovarian response should be between 1.2 and 3.4 ng/ml. In 
mature women, AMH is only secreted by the granulosa 
cells of preantral and small antral follicles and helps the 
regulation of ovarian function and follicular steroido-
genesis. Due to the exclusive production of this hormone 
in mature women, it can be used as a marker of ovarian 
activity [23]. In addition, sustained secretion of this hor-
mone (AMH) during the menstrual cycle with no sig-
nificant changes during and out of the cycle [24, 25] and 
its plasma levels not being affected by the use of exter-
nal hormones [17] justifies the use of this indicator for 
research purposes and determination of secondary causes 
of oligo-amenorrhoea. In recent years, numerous stud-
ies have examined the role of AMH in predicting ovarian 
response in controlled ovarian hyperstimulation in IVF 
candidates. One of the recent studies conducted in this 
area is by Hamdine et al. [26], and the results of this study 
indicate that the use of AMH levels alone and as a test has 
a great accuracy in predicting excessive and poor ovar-
ian responses, with the difference that the accuracy was 
greater for excessive ovarian response compared to poor 
response. In our study, the accuracy for prediction of poor 
ovarian response and no ovarian response was greater than 
excessive ovarian response. Perhaps the reason for this 
difference was the distribution of individuals in different 
ovarian response groups in the two studies. Several mark-
ers have been used in previous studies for the prediction 
of different ovarian responses or ovarian reserve where 
the antral follicle count (AFC) can be mentioned. The 

Fig. 1   The relationship between the natural logarithm of AMH serum levels and poor and excessive ovarian responses using Fracpoly
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Fig. 2   The AUC of ROC and optimal cut-off points for AMH levels with different ovarian responses
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use of this indicator for predicting ovarian reserve prior 
to IVF is suggested. However, although the ability of this 
indicator to predict has been reported much better than 
basal FSH [10], the predictive value of AMH is higher and 
the unique characteristics of this indicator make the use 
of this marker for clinical use more logical [26]. In this 
study, the successful pregnancy rate was approximately 
31  % and a negative relationship was observed between 
age and number of embryos. In the Ficicioglu et al. study, 
this rate was 39 % and they reported a negative relation 
between age and AMH levels. This study showed that 
blood levels of AMH lower than or equal to 1 ng/ml can 
very well predict the poor ovarian response [27]. With 
regard to the use of different regression models in this 
study, it can be stated that the only variables affecting the 
outcome of the study were AMH serum levels along with 
the maternal age (in nominal and ordinal multiple regres-
sions of variable responses, different ovarian responses 
were due to controlled ovarian stimulation where once 
was considered nominal and once ordinal). In the multi-
nominal model it was shown that with each unit increase 
in the log of AMH, the odds of having a poor response 
rather than a normal response decreased 64 %. Notable in 
this model is the role of maternal age, so that with each 
year increase in maternal age, the chance of having a poor 
response increased 33  %. Given that categorization of 
quantitative variables causes residual error in the model 
(this error can be modified by increasing the number of 
groups and decreasing the interval between them, but it 
does not disappear), this study used a model that consid-
ered the number of oocytes and embryos as the response 
variable. This finding is more tangible and understandable 
for many physicians who do not have much knowledge of 
the science of statistics. The results showed that for every 
one unit increase in the log of AMH blood levels, the odds 
ratio of releasing an oocyte increased 24 %. This model 
also confirmed the findings of previous models and it was 
shown that with each unit increase in maternal age, the 
odds of releasing an oocyte decreased 4 % in the studied 
individuals. These findings indicate the great importance 
of considering the maternal age and instruction for treat-
ment in younger ages for mothers who do not have chil-
dren in the early years of common life. It should also be 
noted that young women with minimal ovarian reserve 
who are in fact in the same conditions as older premeno-
pausal women need higher clinical care [4]. Ganidou et al. 
[28] demonstrated that the use of maternal age, AMH 
and FSH variables can very well and with high accu-
racy predict the excessive ovarian response. The study by 
Vural et al. [29] also showed that maternal age is directly 
related with poor ovarian response and the odds of a poor 
response will be greater with the increase in maternal age.
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Assessment of ovarian reserve before utilizing assisted 
reproductive technology is a very important issue, and 
knowing that the ovarian response would be poor or exces-
sive, allows the doctor to choose the final method of stimu-
lation to reduce the side effects such as OHSS and to mini-
mize cycle cancellation [30]. The present study suggests 
that prediction of poor ovarian response is more accurate 
than excessive ovarian response (areas under curve for 
poor and excessive response were 0.76 (0.66–0.86) and 
0.69 (0.60–0.77), respectively, with a confidence interval 
of 95 %). Regarding the poor ovarian response, the diag-
nostic ability of the test to distinguish individuals whose 
tests were positive and were really sick was 0.94 %, while 
this value was 0.56  % for excessive response. In this 
study, for categorization of ovarian responses using the 
variable of the number of oocytes released, each of these 
responses were made using binary mode and inserted into 
the next models. Importantly, the response variable of no 
ovarian response only included individuals who did not 
release any oocytes following the stimulation but the poor 
response variable included individuals who released 3 or 
less oocytes or entirely did not ovulate. Thus, it can be seen 
that the optimal cut-off points for predicting poor ovarian 
response and no response are 1.2. However, with consider-
ing a greater area under curve for no response compared 
to poor response and the lower number of false positives 
for no ovarian response, the probability of an individual 
with AMH level less than 1.2 being in the no response class 
was higher than being in poor response class. It should be 
noted that different categories have been presented for the 
ovarian reserve in various studies all of which are similar 
[29, 31], also the estimated areas under the ROC curves in 
this study are better compared to the past and recent studies 
and indicates better accuracy of estimates in this study [26, 
32]. It should also be noted that in this study, the positive 
diagnostic likelihood ratios, which were related to former 
and latter likelihood of developing the disease, were num-
bers greater than 1 and along with the other reported add 
values in Table  3, encourage the physicians to use AMH 
levels for predicting ovarian response in women with infer-
tility problems. Similarly, negative diagnostic likelihood 
ratios were related to the absence of disease and the more 
this value was less than 1, the value of the test for predic-
tion of absence of disease was better. Further information 
about the add values and the use of ROC curves have been 
previously published [33]. In this study, precise statistical 
methods were used for predicting and assessing the rela-
tionship between the studied variables before determining 
the optimal cut-off points which resulted in more accurate 
estimates and better understanding of the results for use in 
clinics by physicians [18]. Finally, it should be noted that 
knowing the chances of pregnancy in each cycle allows the 
physicians to consult with their patients after assessment of 

the patients’ condition and before the assisted reproduction 
intervention and if necessary, use gamete donation or adop-
tion [34].

Considering the age of the patient undergoing infer-
tility treatment as a variable affecting ovulation and the 
use of AMH levels to predict poor and excessive ovarian 
responses as a standard test with high diagnostic value can 
be very helpful in determining the strategy for treatment of 
these patients. Larger studies with focus on all the variables 
affecting the infertility and its underlying causes are highly 
recommended.
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