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ABSTRACT 
 

Aims: To assess the ovarian reserve for subpopulations of Iraqi infertile couples seeking 
Intra Cytoplasmic Sperm Injection (ICSI) treatment. 2. To evaluate the effectiveness of 
ovarian reserve markers in predicting the response to Controlled Ovarian Stimulation and 
Intra cytoplasmic sperm injection cycles outcome. 
Study Design: A prospective observational controlled trial. 
Patients and Methods: Eighty -seven participants were enrolled during their attendance 
to the fertility center of Al-Sadar Medical Teaching city. Twenty subjects as a control group 
(N=20), and 67 as a study group (N=67). Ovarian reserve parameters were assessed and 
ICSI were performed. The female were divided into two groups: Those under 35 years of 
age and those above 35 years of age. They were compared for: Number (No.) of follicles 
obtained, No. of mature oocytes, Fertilization rate, Cleavage rate, Embryo scoring, No. of 
embryo transferred and Pregnancy rate (biochemical pregnancy). 
Results: The old age group has significantly higher serum follicle stimulating hormone and 
body mass index while they have significantly lower anti mullerian hormone than the 
younger age group. The ICSI outcome parameters regarding No. of oocyte, No. of mature 
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oocytes, fertilization rate, cleavage rate, No. of best quality embryos, and no. of embryo 
transferred and pregnancy rate were significantly lower in old age group. 
Conclusion: Age is strongly associated with ovarian response and it provides the most 
powerful basal estimate for ICSI outcome. 
 

 
Keywords:  Female age; ovarian reserve; ovarian reserve markers; Intracytoplasmic sperm 

injection. 
 
1. INTRODUCTION 
 
The primary function of the female ovary is the production of a mature and viable oocyte 
capable of fertilization, subsequent embryo development and implantation. Even before 
birth, a woman's eggs begin to diminish in number. The number of eggs decline as the 
woman ages [1]. In general, ovarian age parallels with chronological age, but since that is 
not always the case, it is vitally important for reproductive endocrinologists routinely to 
perform some screening tests to assess their patients’ ovarian reserve (OR). This                 
is particularly true for women over the age of 35, whose egg loss will dramatically increase 
[2,3]. 
 
Ovarian reserve can be defined basically as an estimate of how many oocytes are left in the 
ovaries, and that often translates into how many eggs we are going to be able to work with 
over the course of any given monthly treatment. By estimating the OR, a prediction of the 
remaining reproductive lifetime could be assessed as well as the likely success of assisted 
reproductive techniques (ART) such as in vitro fertilization (IVF) and intracytoplasmic sperm 
injection (ICSI) [4]. Because more women are delaying childbearing to pursue higher 
education and career opportunities, chances to conceive are further threatened. When they 
are ready to start a family, these women are often turn to ART [5]. Although ART offer a 
popular solution, they come with a high patient burden, expensive drug regimens, and a 
substantial chance of failure or developing complications. To minimize these effects, it is 
important to be able to accurately predict treatment outcome prior to treatment initiation and 
to consequently tailor protocols to the individual response [6]. The associated clinical factors 
for a successful treatment of IVF/ICSI have been studied extensively [7,8]. The major clinical 
factors related to pregnancy outcome in ART cycles include the following: age of the patient 
[8], embryo morphology [9], cause of infertility, and number of embryos transferred [7]. 
Among these factors, the age of the patients and the cause of infertility, together with the OR 
markers are available prior to Controlled Ovarian Stimulation (COS) in the general practice 
of IVF treatment. It has been reported that the prevalence of unexplained infertility increases 
in female patients of advanced age (>35 years) seeking infertility treatment [10,11]. A 
putative cause of such unexplained infertility was attributed to diminished OR. The OR 
markers would probably connect with the outcome of pregnancy for such patients. Herein we 
propose in one of Iraqi IVF centers, for the first time as for the best to our knowledge , the 
efficiency of OR markers to predict the outcome of ICSI treatment in couples with exclusive 
female cause due to tubal factor or unexplained infertility. 
 
1.1 The Aim of this Study was 
 

 1 - To assess the OR for subpopulations of Iraqi infertile couples seeking ICSI 
treatment, who were referred to the fertility center of Al-Sadder Medical Teaching 
City in Al -Najaf province and were selected for ICSI programme. 
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 2 -  To evaluate the effectiveness of OR markers in predicting the response to COS and 
ICSI outcome. 

 

2. MATERIALS AND METHODS  
 
2.1 Work Design 
 
This study was designed as a prospective observational controlled trial. Eighty -seven 
participants were enrolled; Twenty subjects as a control group (N=20), and 67 as a study 
group (N=67). These subjects were referred from many Iraqi governorates to the fertility 
center of Al-Sadar Medical Teaching City in Al-Najaf province from December 2010 - 
September 2011. These participants were seeking treatment for their infertility, and we 
design to treat them by ICSI. 
 
2.2 Participants Selection 
 
Sixty-seven females constitute the study group were selected from 1400 attender to the 
fertility center during the period of the study.  All couples were surveyed for their etiology of 
infertility by semen analysis for the males, and the females were asked about their 
gynecological and medical history.They underwent complete medical examination, height 
and weight measurements. Gynecological examination was performed. Cycle day two (CD2) 
vaginal ultrasound (U\S) and blood tests for FSH, LH, estradiol (E2), serum prolactin, 
testosterone and thyroid function test were performed. Hysterosalpingiography was arranged 
and some have been prepared for laparoscopy. Once the couple have been screened and 
found to be eligible according to our selection criteria, they were selected to go on with the 
designed programme. See flow chart. 

 
Flowchart for subject enrolment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Total screened =1400 
 

Excluded: 
900 (male factor) 
200 (PCO) 
60 (FSH>20) 
50 (ovarian cyst) 
40 (age > 48) 
20 (major medical 
illness) 
10 (hydrosalpinx) 
2(endometriosis) 
30 (age >48) 

 

Eligible to 

participate118 

Consent not given: 
30 

Analyzed: 67 



 
 
 
 

British Journal of Medicine & Medical Research, 4(23): 4076-4089, 2014 
 
 

4079 
 

2.2.1 Selection criteria 
 

1.  Male partner with normal semen analysis according to World Health Organization 
guideline, (concentration> 15 million/ml, motility> 32% and strict morphology >4% 
(12). 

2.  Regular menstrual cycle of 21-35 days. 
3.  Female partnerhas normal both ovaries; Visible on U\S not having cystic 

ovariesdefined by The Rotterdam ESHRE/ASRM criteria (2003). 
4.  The cause of infertility is either unexplained (N=43) and the couple underwent at 

leastthree trials of Intrauterine insemination, or tubal factor infertility (N=24) but not 
hydrosalpinx. 

5.  Vaginal U\S show no uterine fibroid, anomaly or ovarian cyst measuring 20mm or 
morein diameter. 

6. No endocrine cause for their infertility such as hyperprolactinaemia or 
hyperandrognesim. 

7.  Screening tests for hepatitis B and C as well as for human immune deficiency 
viruses (HIV) proveto be negative. 

8.  The participants have their first or previous trials of ART. 
9.  Informed written consent was obtained from the patients. 

 
The females were divided in to two groups: those under 35 years and those above 35 years 
and they were compared for: No. of follicles obtained, No. of mature oocytes, Fertilization 
rate, Cleavagerate, Embryo scoring, No. of embryo transferred and Pregnancy rate 
(biochemical pregnancy).  
 
2.2.2 Hormonal assay 
 
Five mL of blood was drown on CD 2. The blood was centrifuged and sera were stored at -
20ºC. AMH sera levels were measured with AMH\Gen II analysis kit (Beckman coulter, USA) 
using Enzyme Linked Immuno Sorbant Analysis (ELISA). Kits for measurement of FSH was 
(bioMérieux® France) using Mini VIDAS analysis. The kit for E2 measurement was 
(bioMérieux® France) using Mini VIDAS analysis.  
 
Ultrasound was performed CD 2 by the gynecologist of the center using real time ultrasound 
device (Philips 11*E), using vaginal probe (7 MHZ) , Follicles measuring 2-8mm were 
counted from the lateral to medial margin of each ovary to determine the antral follicle 
cohort. The total number of the follicles per patient counted in both ovaries was used for 
calculation.  In all patients treated for ICSI, the protocol for pituitary down-regulation was by 
short Protocol. The patient received 0.1mg/day of GnRH analogue as a morning dose and 
FSH as an evening dose. These are given subcutaneously.  Decapeptyl in the form of 
Diphereline 0.1mg (triptoreline Beaufour phrma, France) and FSH in the form of (Gonal-f, 
Follitrop alfa 75IU/ampul, serono. Switzerland). The dose can be administered either via step 
up or step down protocol where the dosage of FSH is maintained or gradually increased or 
initial high doses are tailored down.  
 
Participants were monitored for follicular recruitment and growth by serial transvaginal 
ultrasound and serum E2 from the 6th day of stimulation with gonadotropins. Titration of 
FSH upward or downward are based on response of follicular genesis. Eighteen consecutive 
cycles which were cancelled because of a poor follicular response were initially selected. 
Those participant that did develop less than 3 follicles measuring 18mm in diameter after 14 
days of FSH treatment, or E2 level <100Pg/ml, have their treatment cycle cancelled or was 
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converted to have intra uterine insemination depending on their clinical factor of infertility 
(poor responder, n=18.  This was according to the ESHRE consensus on the definition of' 
poor response' to ovarian stimulation for in vitro fertilization: The Bologna criteria ,at least 
two of the following three features must be present: (i) advanced maternal age or any other 
risk factor for POR; (ii) A previous POR; and (iii) An abnormal ovarian reserve test (ORT) 
[13,14]. These were considered to have an oocyte retrieval = zero.  
 
The remaining 49 women having a completed ICSI cycle. When at least 2 dominant follicles 
of 17mm in diameter in each ovary are ready, then ovulation is triggered by human chorionic 
gonadotropin (HCG), pregnyl, 5000-10000 IU (HCG, Preygnyl, Organon, Holland) 
intramuscular. Thirty six hours after HCG trigger, follicular aspiration is done by transvaginal 
ultrasound guidance. The oocytes were incubated and evaluated for maturity after their 
denudation. ICSI was done under inverted microscope with manipulators (Bickland 
industrial, UK). On day 1, pronuclear stage was assessed and fertilization rate calculated.  
On day 2, subsequent divisions were assessed and cleavage rate was calculated. Embryos 
were graded and scored under the microscope according to Steer et al., (15); and 
Bączkowski et al., [16], Embryo transfers were done 48-72hours after ICSI .The transfer to 
the uterus was done with Labotec catheter. Luteal phase was supported by Progesterone 
vaginal cream (Crinon 8%,Serono,U.K), Duphastone tablets (10mg,Solvay pharmaceutical, 
Holland),Aspirin tablet(Aspin-100mg/ enteric  coated tab. SDI.  Iraq), and Folic acid tablet (5 
mg/tab. SDI- Iraq). On the fourteenth day of embryo transfer serum B- HCG was performed 
to confirm pregnancy, by that time pregnancy rate is stated. 
 
2.3 Statistical Analysis 
 
Descriptive statistics were expressed as mean and standard deviation, categorical variable 
as percentages. Student's t-test or chi-square test was used accordingly to compare groups. 
P-values <0.05 were considered to be significant. Statistical analysis was performed using 
SPSS version 17. 
 
Demographic characters of the study group are illustrated in Table 1. 
 

Table 1. Demographic data regarding the study group (n= 67) participating in ICSI 
treatment of different age groups. Values are mean ± standard deviation or % 

 
Base line characteristic  
Age(years)  female 
male 
female BMI(Kg/m2) 
Duration of infertility(years) 
Type of infertility 
Primary (no)% 
Secondary(no) % 
Etiology 
Unexplained (no)% 
Blocked tube (no)% 

31.76±6.85 
38.65±54 
28.23±5.08 
8.09±4.79 
 
(54)80.59 
(13)19.41 
 
(43 )64.2 
(24)35.8 

Cycle day 2  
Basal FSH(mIU/ml) 
Basal E2(pg/ml) 
Basal AMH(ng/ml) 
Basal inhibin B(pg/ml) 
Total AFC 

5.75±2.61 
39.64±19.67 
2.90±3.44 
74.2±1.55 
7.42±2.87 
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The control group was volunteers either relatives or staff of the fertility center. Their ages 
ranged from 22- 45 years who had delivery at least within the last 4 years and now are using 
either rhythm method or intra uterine contraceptive device, as methods for birth control.  
They underwent height and weight measurements. Cycle day 2 blood samplings for FSH, 
LH, E2, AMH and Inhibin B measurement. Vaginal U/S was done for AFC (Table 2). 
 

Table 2. Demographic character of the control group. Values are mean ± SD (n=20) 
 

Age (years) 32.5±7.41 

Duration of child free(years) 2.25±1.06 
Basal FSH(mIu/ml) 4.71±1.35 
Basal E2(Pg/ml) 41.83±15.79 
Basal AMH(ng/ml)  2.54±1.48 
Basal Inhibin B(Pg/ml) 118.91±1.00 
AFC 7.60±1.87 
BMI(Kg/m2) 28.02±3.46 

 
2.4 Semen Analysis and Sperm Preparation 
 
Semen sample was collected at the time of oocyte pickup (opu) by masturbation (After 2-5 
days of sexual abstinence) and prepared by centrifugation method. 
 
Fretilization rate (FR) was calculated as follows:  
 

FR = (���� 2�����	
 1/ 
ℎ�����. �����
�����������)×100 
PN=pronuclear 
 
 Cleavage Rate (CR): 

 
The cleavage rate was calculated as follows: 

 
 CR = (No. of cleaved embryos on day/Total no. of (2PN)) ×100 

 
The same assessment was repeated on day 3 after injection for cases where embryos were 
transferred on day 3 rather than day 2. 
 
Detection of pregnancy and pregnancy rate: Unfortunately this was not possible to be made 
for all pregnant women in our study because of loss of follow-up after positive B-HCG; may 
be due to social embarrassment to perform such technology in our culture as they believe 
that it will scratch their paternity. So, only biochemical pregnancy is stated. In general, 
pregnancy rate (PR) was defined as the number of pregnant ladies after ICSI divided by the 
whole number of patients who underwent ICSI cycles and ET all multiplied by 100. 
 
Female patients were categorized into two groups according to age. Those of 35 years; and 
those of ≥35 years in order to study the effect of age on the outcome of ICSI. 
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3. RESULTS AND DISCUSSION 
 
Table (3) compares the base line characteristic of the females of the study group and the 
control group. No statistically significant differences existed in age of the study and control 
groups (p>0.05) (31.76±6.83; 3 2.5±7.41 years) respectively. The duration of voluntary 
infertility which corresponds to the period of last child birth in which the non-hormonal 
contraception which was used in the control group was (2.25±1.06 years), and it differs 
significantly from the involuntary period of infertility of the study group (8.09±4.79 years), 
(p<0.05). Only Significant differences (P<0.05) were identified in CD2 serum levels of FSH. 
The control group demonstrate 5.75±2.61mIu/ml value while 4.71±1.35mIu/ml in the study 
group, while other markers demonstrate no significant difference (P>0.05). 
 

Table 3. Comparison between study and control groups regarding base line 
evaluation. Values are mean±SD 

 
 Parameter Study group (n=67) Control group (n=20) P-value 

Age(years) 31.76±6.83 32.5±7.41 P>0.05 
Duration (years) 8.09±4.79 2.25±1.06 P<0.05** 

FSH (mIu/ml) 5.75±2.61 4.71±1.35 P< 0.05** 

E2 (Pg/ml) 39.64±19.67 41.83±15.79 P>0.05 
AMH (ng/ml) 2.90±3.44 2.54±1.48 P>0.05 
Inhibin B (Pg/ml) 74.25±1.55 118.91±1.00 P>0.05 
AFC 7.41±2.87 7.60±1.87 P>0.05 
BMI (Kg/m2) 28.24±5.07 28.02±3.46 P>0.05 

** 
Significantly different from the corresponding group 

 
Basal serum level of E2 was: 39.64±19.67Pg/ml in the study group while it was 
41.83±15.79Pg/ml in the control. Basal serum level of AMH was: 2.90±3.44 in the study 
group vs. 2.54±1.48 (ng/ml), in the control. Inhibin B at CD2 (74.25±1.55 for study group 
vs.118.91 ± 1.00 (Pg/ml) in the control.  Basal count for antral follicles was (7.41±2.87in the 
study group vs. 7.60±1.87 in the control). BMI measurements for both groups (28.24±5.07 
vs. 28.02±3.46) (Kg/m2). All the mentioned difference was insignificant.   
 
At this point, we divided the females according to age to: those < 35 and ≥ 35; as shown in 
Table 4. 
 
Cycle day 2 measurements of FSH and AMH showed a significant difference between young 
and advanced age patients (P<0.05). (5.16±2.06 vs. 6.68±3.11mIu/l) for FSH; (3.80 ±3.69 
vs.1.48±2.46ng/ml) for AMH. While other markers demonstrate no significant difference 
between the 2 studied groups (serum levels of E2 40.60±19.16 for those <35 and 
38.13±20.76Pg/ml for ≥35 years), inhibin B (91.29 ±189.03   vs. 47.38±72.33Pg/ml) and AFC 
(7.66±2.82 vs. 7.04±2.96). BMI shows higher significant (p<0.05) level in the older age group 
(27.29±4.91) compared to young ones (29.73±5.06) Kg/m2. 
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Table 4. Comparison between basal ovarian reserve tests of females <35 years and 
≥35 years. Values are mean±SD 

 
Parameter Age<35 

n=41 
Age≥ 35 
n=26 

P-value 

FSH(MIu/l) 5.16±2.06 6.68±3.11 P<0.05** 

E2 (Pg/ml) 40.60±19.16 38.13±20.76 P>0.05 

AMH (ng/ml) 3.80±3.69 1.48±2.46 P<0.05** 

InhibinB(Pg/ml) 91.29±189.03 47.38±72.33 P>0.05 
AFC 7.66 ± 2.82 7.04±2.96 P>0.05 
BMI(Kg/m2) 27.29±4.91 29.73±5.06 P<0.05** 

**
 Significant difference from the corresponding value 

 

Table 5. Comparison between outcome data of different age groups participating in 
ICSI treatment. Values are mean ± SD or %. Bold no. for calculation 

 

Parameter Age <35 
n=41 

Age≥35 
n=26 

P-value 

Total gonadotropin dose  (IU) 1538.02±27.78 1646.15±932.38 P>0.05 
Serum E2 level on day of HCG 
(Pg/ml) 

2437.78±1326.39  
754.65 ±136.50 

 
P<0.05** 

Total no. of follicles 14.02±6.95 5.34±6.53 P<0.05** 

Total no. of oocytes retrieved 9.75±5.56 3.00 ± 4.95 P<0.05** 

Total no. of  (MII) injected 256 
6.40±4.19 

51 
2.55±3.27 

 
P<0.05** 

Total no. of2-PN oocyte 
 
% Fertilization Rate 

165 
4.34±2.83 
53.74 

29 
1.55±2.17 
9.44 

 
 
P<0.05** 

Total no. of cleaved embryo D2 
Cleavage Rate% 

113 
58.54 

24 
12.43 

 
P<0.05** 

No. of best quality embryos 3.48±1.95 2.36±1.91 P< 0.05** 

No. of bad quality embryos 1.63±0.92 1.00±0.00 P<0.05** 

Embryos transferred 2.98±1.47 1.54±1.29 P<0.05** 

Pregnancy Rate% 18.6 4.65 P<0.05** 

*
NS: non-significant difference.

 **
significant difference from corresponding value 

 
The patients ≥35 years of age consumed higher doses of exogenous gonadotrophins, 
(1646.15±932.38 IU) compared to those used by <35 years (1538.02±527.78 IU), but this 
difference is insignificant.  The old age group has significantly lower estradiol levels on the 
day of hCG administration (754.65±136.50Pg/ml) compared to that reached by the younger 
age group (2437.78±1326.39 Pg/ml) (p<0.05) as shown in (Table 5). 
 
Table (5) demonstrate that the No. of follicles obtained after COS in the young age group 
was (14.02±6.95) which was significantly higher than that obtained from the old age group 
(5.34±6.53) (p<0.05). Total number of oocyte retrieved after follicular aspiration was 
(9.75±5.56) mean ± SD, for <35 years, and 3.00±4.95 for those ≥35 years, t –test showed 
that this No. is significantly relevant to the chronologic age of the patients, (p<0.05).  
 
Of (9.75±5.56) oocyte retrieved only (6.40±4.19) was MII oocyte and was injected by ICSI,   
for those <35 years and out of (3.00±4.95) only (2.55±3.27) was MII and was injected for 
those ≥ 35 years. The difference was significant (p<0.05). (Refer to Table 5). 
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Of (6.40±4.19) MII injected oocytes only (4.34 ± 2.83) were fertilized for those <35 years. 
Those having 2PN twenty four hours after ICSI were (1.55±2.17) out of (2.55±3.27) MII 
injected oocytes for those ≥35 years (Table 4).  FR% (53.74 vs. 9.44) .The difference in FR 
was significant. The cleavage rate for both groups was calculated and it showed significant 
difference. (58.54% for those <35 years vs. 12.43 for those ≥35 years) P<0.05.  Assessment 
of embryos 48hours after ICSI revealed that the mean No. of best quality embryos was 
(3.48±1.95) for <35 years and (2.36±1.91) for ≥35 years, the difference was significant 
(p<0.05). No. of bad quality embryos was 1.63±0.92 for young age group vs. 1.00 ± 0.00 for 
old group (p>0.05). Total No. of ET to the uteri of the females was (2.98±1.47) for less than 
35 years vs. 1.54±1.29 for those above 35 years) mean ± SD (P<0.05).Pregnancy rate was 
18.6% in the young age group and 4.65% in the old age group which was significantly 
different from corresponding value (p< 0.05). (Table 5). 
 
Assisted reproduction cycles have revolutionized the treatment of infertility and they are 
being increasingly used. Because assisted reproduction treatments are costly, time-
consuming and stressful for patients and not universally successful, attempts have been 
made to determine the factors which predict a successful outcome in a given patient. A 
major challenge to the IVF teams is to predict prospective patients who will be low 
responders and to appropriately counsel women who are potential candidates for assisted 
reproduction. A woman's age is considered as a prognostic factor when assisted 
reproduction treatment is proposed to infertile couples as a marked decline in success rates 
is observed at 35–37 years [17,18]. Oocyte donation has demonstrated that the age-related 
decline in female fecundity is due predominantly to ovarian rather than uterine factors, 
presumably due to a decrease in OR [17,16]. Traditional methodology used to assess OR 
has consisted of baseline serum levels of hormones such as FSH, estradiol and inhibins, 
and chronological age [15,18]. Also, a number of provocative tests have been devised to 
indirectly assess OR and identify patients who might not be detected by basal hormone 
screening alone [17,19,20]. However, neither basal hormone measurements nor such 
dynamic tests provide direct information concerning the responsiveness of the ovaries to 
exogenous gonadotropins used in ovarian stimulation for assisted reproductive treatment. 
 
AMH is formed in females’ ovaries from the 36th week of gestation, during the female life 
until menopause it isexprimed in granulosa cells of small growing follicles (primary and 
preantral). The biological activity of AMH in women is not completely understood, but data 
along the last years suggest that AMH modulates follicular growth in a way that it inhibits the 
recruitment of follicles from the primordial pool by modifying the FSH sensitivity of those 
follicles and regulating ovarian steroidogenesis and intrafollicular androgen to estrogen ratio 
[21,22,23]. There is a linear decline of AMH levels over time [22,20]. The fact that AMH acts 
first of all paracrine and is not involved in feed-back mechanisms of hypothalamo-pituitary-
gonadal axis, and that AMH is expressed at a constant level and demonstrates less 
individual intra- and inter-cycle variation, makes AMH very attractive, promising and reliable 
economic marker as a direct measurement of OR [22,24,25,26]. 
 
The basic demographic characters of the control were not different significantly (p>0.05) 
from the study group regarding age, basal E2, AMH inhibin B, AFC nor BMI as demonstrated 
in (Table 3). These findings are expected since our study group has extra ovarian cause for 
their infertility. The only difference was in duration of the involuntary infertility of our study 
group which is significantly higher than the voluntary infertility of the control group. This 
difference can’t be explained on scientific bases since the involuntary one is out of the wish 
of the couple and the other is according to the need of the couples. Basal serum FSH level is 
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significantly higher in the study group .This may be a contributing cause to their infertility 
since high FSH serum levels are associated with decrease fecundity [27] (Table 3). 
 
We initially divided the females’ patients into two groups by age (i.e., <35 years and ≥35 
years) and then calculated the difference for the biomarkers of OR, as shown in Table 4. A 
slow but steady decrease in fertility is observed in women aged between 30 and 35 years, 
which are followed by an accelerated decline among women aged over 35 years (28). 
 
In the present study, some of the surveyed OR markers, including baseline FSH levels and 
baseline AMH levels, were significantly relevant to the chronologic age of the female partner 
of infertile couples  as demonstrated in Table 4. Serum concentrations of AMH decreased 
over time in young normo-ovulatory women .These finding are in consistent with that of other 
workers [29,30]. 
 
This study highlights the significant increase in the BMI with age, a finding that agrees with 
other team works [31,32]. It seems that there is a reduction in basal metabolic rate (BMR) 
adjusted for differences in body composition in older female subjects compared with younger 
ones. However, at present, we cannot offer any plausible metabolic mechanism explaining 
this observation, and further research is needed. 
 
Other markers in the present study that is associated with ovarian aging such as basal E2 
and Inhibin B haven’t changed (Table 4). Van Rooij and his team measured serum Inhibin B 
and E2 at 4 years interval within the same female group and they concluded that serum 
inhibin B and seum E2 did not change, Inhibin B only change after the age of 40, since the 
mean age of our old group was 38.65.Their finding may be applied to our study population 
as well [33]. 
 
Studies in fertile and IVF-treated populations show a close negative correlation between 
AFC and age, and a positive relation between AFC and time to menopause, [34,35,36,37]. 
The fact that our results showed no effect of age on AFC levels, contrary to other studies, 
may be related to familial factors in our study population and limitations to the decrement in 
AFC with age since the AMH and FSH serum levels in the older age group of our study 
population still maintain a good reasonable reproductive limits (Table 4). 
 
There is a significant difference between the two age groups in serum E2 levels at day of 
HCG injection, No. of follicles obtained and No. of oocytes retrieved (Table 4). This is mostly 
due to the significantly higher level of FSH and lower level of AMH in the old age group, 
since these two parameters effect the No. of follicles and oocytes negatively [30,31]. Also 
Table 4 demonstrates that mean No. of MII, FR, CR, and No. of good and bad quality 
embryos is significantly higher in the young age group. The results are in concordant with 
previous reports as that of de Vet et al. [38]; Eldar-Geva et al. [39] and Lee et al. [30]. These 
differences also reflect the fewer ET and add a reason for lower pregnancy rate in older age 
group (Table 4).The significant difference in pregnancy rate between the two age groups is 
widely accepted since the probability of embryo implantation and successful live birth after 
IVF also declines progressively in women over the age of 35 years [40]. The higher  
pregnancy rate attained in the age group <35 , may be attributed to the better  OR as 
reflected by significant difference in  basal serum level of FSH  and AMH  No. of  MII  and  
good quality embryos obtained (Table 4). It also may be due to the detrimental effect of the 
higher gonadotropins used in those ≥35, which seems to have a drawback effects on 
oogenesis, embryo quality, endometrial receptivity and perinatal outcomes. This at least is in 
animal model [41,42,43]. 
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4. CONCLUSION 
 
There is a significant increase in FSH, and decrease in AMH with age, especially those ≥ 35 
years. All studied ICSI outcome measures including follicles and the oocytes retrieved    
decrease with age. Age must always be the first marker to be considered in ovarian reserve 
assessment. 
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