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Abstract
Infertility is de ned as the inability to conceive despite having frequent, unprotected sex for at least one
year. The failure to have children affects men and women across the globe. Infertility can lead to distress
and depression [1]. The clinical de nition of infertility used by the World Health Organization (WHO) is "a
disease of the reproductive system de ned by the failure to achieve a clinical pregnancy after 12 months
or more of regular unprotected sexual intercourse" [2], while the WHO's epidemiologic de nition is "women
of reproductive age at risk of becoming pregnant who report unsuccessfully trying for a pregnancy for
more than two years" [3]. Clinical de nitions are designed for early detection and treatment of infertility [2]–
[4].

A progressive decline in fecundity occurs in both males and females with advancing age. Generally,

male factors contribute to one-third of infertility cases, the other one-third occurs due to female
reproductive de ciencies, while in remaining cases, both male and female causes equally contribute
towards infertility. In some cases, infertility is iatrogenic in nature as both male and female pro le comes
out to be normal and termed as unexplained infertility.

Introduction
Infertility is de ned as the inability to conceive despite having frequent, unprotected sex for at least one
year. The failure to have children affects men and women across the globe. Infertility can lead to distress
and depression [1]. The clinical de nition of infertility used by the World Health Organization (WHO) is "a
disease of the reproductive system de ned by the failure to achieve a clinical pregnancy after 12 months
or more of regular unprotected sexual intercourse" [2], while the WHO's epidemiologic de nition is "women
of reproductive age at risk of becoming pregnant who report unsuccessfully trying for a pregnancy for
more than two years" [3]. Clinical de nitions are designed for early detection and treatment of infertility [2]–
[4].

A progressive decline in fecundity occurs in both males and females with advancing age. Generally,
male factors contribute to one-third of infertility cases, the other one-third occurs due to female
reproductive de ciencies, while in remaining cases, both male and female causes equally contribute
towards infertility. In some cases, infertility is iatrogenic in nature as both male and female pro le comes
out to be normal and termed as unexplained infertility.
Although Pakistan is among the world's currently most populous countries and has a population growth
rate of around 2%, it also has a high infertility rate (21.9%); 3.5% primary, and 18.4% secondary [5]. This
shows that one in ve couples in our country is directly related to this problem. Among various risk
factors leading to female infertility, advancing age is imperative. A gradual decline in women's
reproductive capabilities begins in their mid-30s, and a steep decline occurs rapidly after age 37, and by
age 40, fertility gets reduced by 50%. Infertility in old age may be due to poor ovarian reserve that is a
decline in the number and quality of eggs or various health problems that affect fertility. With advancing
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age, chances of conception gradually decline. Also, a risk of miscarriages, genetic abnormalities in
newborns, and complications in pregnancy and childbirth increases.
Female fertility is directly related to ovarian reserve, which is the ovary's capacity to provide egg cells
capable of fertilization, resulting in healthy and successful pregnancy [6]. It is at its peak in young women
of age below 30s, but it declines and eventually leads to menopause with advancing age. Some
biochemical parameters such as FSH and AMH are essential predictors of current ovarian reserve. In the
ovaries, AMH is secreted in early-stage follicles by the granulosa cells and inhibits the FSH stimulated the
growth of follicles. FSH and AMH's respective role in de ning functional ovarian reserve is to better
elucidate the association between FSH, AMH, and oocyte quality; we decided to explore mathematical
models of functional ovarian reserve.
Serum FSH and AMH levels are directly correlated to each other and with age, which affects the
pregnancy outcomes. As FSH increases with age, AMH levels decline. AMH is the serum marker whose
uctuation determines the current fertility status of the female. As it decreases at an early age, even if
FSH is within the normal range, it shows poor egg quality on ovum pick up, interfering with fertilization
and desired pregnancy outcomes.
AMH level analyses have been done frequently at various points during the menstrual cycle, suggesting a
complete absence of uctuation. It remains stable throughout the cycle and after administration of oral
or vaginal administration of synthetic sex steroids. AMH, independent of age, has some association with
predicting live birth after assisted conception and may help counseling couple before undergoing fertility
treatment. The routine uses of AMH levels before IVF/ICSI in patients considered at high risk for cycle
cancellation signi cantly reduced the incidence of cycle cancellation as compared with a controlled
group with no AMH assays.
Circulating AMH can predict excessive and poor response to stimulation with exogenous gonadotrophins;
overall, this biomarker is supervision to basal FSH and AFC, and has the potential to be incorporated into
workup protocols to predict patient's ovarian response.
AMH cannot be detected in the female until puberty and reaches its maximum level at 24.5 years of age.
The age-related decrease in female fertility can be most likely attributable to deterioration in oocytes'
quantity and quality. Because of diminished ovarian reserve, the woman's ability to conceive naturally
and with IVF will limit after 40. Although assumptions indicate that the relationship between age and
ovarian reserve is highly variable and potential different validity of ovarian reserve markers in women in
different age groups remains to be demonstrated. Few studies assess these markers' predictive value as
AMH, FSH, and AFC may have different accuracy in different ages.
Prediction of poor response is vital for the counseling and management of these women in clinical
practice based on a low AFC or reduced AMH levels. Currently, AMH should be considered the more
reliable of the ovarian reserve assessment test than FSH; there is a strong positive correlation between
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serum AMH level and AFCA. The use of AMH combined with AFC may improve ovarian reserve
evaluation.
In the ovary, AMH inhibits initial primordial follicle recruitment and decreases the sensitivity of pre-antral
and small antral follicles to FSH.
The current study aimed to examine AMH, FSH, and AFC's predictive value to predict clinical/chemical
pregnancy rate, live birth, and ovarian response to controlled ovarian hyperstimulation in an IVF cycle in a
population with different age groups.

Materials & Methods
Study design:
It was a retrospective study on couples coming to treat subfertility in the Lahore institute of fertility and
endocrinology (LIFE). This study was approved by an institutional ethical review committee of Hameed
Latif hospital.
Physical parameters: They were divided into three groups depending on age, as age less than 35 years,
between 35- 40 and above 40. Data were collected from July 2017 onwards from 311 infertile women
who underwent assisted fertilization at LIFE.
Inclusion criteria: The women included in this study were aged between 25-36 years, with unexplained
factors as a cause of subfertility.
Exclusion criteria: Women with severe PCOS (Polycystic Ovarian Syndrome) and endometriosis will be
excluded from this study. Also, women with any pelvic pathology were excluded. Furthermore, couples
with azoospermia and severe oligoasthenospermia were excluded.
Preliminary assessment: Preliminary examination was done, including hormonal pro le such as FSH,
prolactin, and E2 (Estradiol) on the 2nd day of the menstrual cycle. Moreover, thyroid pro le T3, T4, TSH,
and screening tests including hepatitis pro le, CBC, and blood sugar were done. A transvaginal scan (EUB
5500 Hitachi) to exclude any pelvic pathology was done. Moreover, antral follicle count and uterine
status, endometrial thickness was also measured.
Protocol in ART: Pituitary down-regulation was started during the mid-luteal phase with subcutaneous
decapeptide (triptorelin acetate) 0.1 mg daily. The stimulation drugs were administered on the 2nd-3rd
Days of the cycle in required dosages, and regular monitoring was carried out by ultrasound and serial
Estradiol levels. The stimulating drugs were either human menopausal gonadotrophins or follicular
stimulating hormones. Recombinant HCG (IVF-C Galaxy) was given at a speci c follicular size (1820mm), and egg retrieval in dosage 5000 or 10000 IU was performed 36 hours later; Embryo transfer was
done 3-5 days later.
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Data Analysis: SPSS 25.0 will be used for data analysis; descriptive analysis will be done, such as
frequencies and percentages of categorical variables and mean standard deviation, and variance for
numerical variables. Chi-square test and Kruskal Wallis test will be used to check the association between
variables within different age groups. The level of signi cance will be 0.05 or 5%.

Results
In total, 311 IVF patients were included in this study. The average age was 32.15 ± 4.38 years. The
average BMI was 27.94 ± 4.65 kg/m2. The average AMH and FSH was 3.33 ± 2.08, 8.16 ± 4.64,
respectively. The average AFC was 6.86 ± 2.15.
The patients were divided by age into three groups: group A (≤ 25yrs) consists of 6.1% (19) patients, in
group B (26-35yrs) were 73.3% (228) and in group C (> 35yrs) were 20.6% (64) patients. All these groups
have unexplained subfertility. Primary infertility was present in 159 patients, and secondary was in 152.
The mean infertility duration in group A was 3 ± 1.64, in group B 4 ± 2.51, and in group, C was 7 ± 4.63.
Signi cant association was present between-group AC (p-value= 0.00) and group BC (p-value 0.00)
Baseline endocrine parameters
The median (95% CI) of FSH was 7.20 (4.47-9.83) in group A, 7.48 (6.55-9.05) in group B and 7.30 (4.7110.87) in group C. In group A, the median of AMH was 3.68 (0.84-5.83), in group B it was 3.13 (2.82-5.37)
and 1.93 (0.26-4.10) in group C.
The median of TSH was 1.53 (0.36-2.68) in group A, 1.59 (1.23-2.05) in group B and 2.38 (0.34-4.73) in
group C. Prolactin was 18.50 (5.65-28.08), 23.70 (12.04-17.53) and 14.40 (5.84-25.23) in group A, B and C
respectively. In group A, B and C, the median of LH was 6.61 (3.26-11.70), 3.90 (3.70-5.18) and 4.54 (1.559.15). Similarly median of Estradiol (E2) was 54.55 (27.46-80.14), 47.05 (35.72-106.50) and 46.60 (22.2483.68) in group A,B and C respectively. All endocrine hormones were insigni cant except AMH (p-value
=0.00).
In ultrasonography parameters
Antral follicular count (AFC), in group A the median (95% CI) was 8 (7.45-9.04), ), in group B 7 (6.08-7.91)
and in group C 8(5.36-11.03). Endometrium thickness varies with age as in group A, the median (95% CI)
was 5.49 (2.39-9.03), 7 (5.90-7.88) in group C and 7.50 (3.87- 9.87) in group C.
As shown in table 2, the mean number of days of stimulation was 12 in Group A , B and 13 in group C.
Number of days of stimulation was not signi cantly different in various age groups. (P-value=0.29)
As for starting dose of stimulatory drugs, the median was 1725IU in group A, 2200IU in group B, and
2475IU in group C. Group C has a higher dose of a stimulatory drug than to group A and B. According to
the p-value (0.01), there was a statistically signi cant relationship between groups A and C. And there
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was no signi cant difference between groups A and B, and no signi cance was present between groups
B and C (p-value= 0.24, 0.08) respectively.
The endocrine parameters on decision day in groups A, B, and C were not signi cantly different.
Regarding endometrial thickness, the median was 10 in all groups. (p= 0.85) The median of follicles in
groups A and B was 20 and 17 in group C. There was a signi cant relationship between follicles and age.
(P-value=0.02 in group B and C). (Table 2)
There was a negative correlation between the number of follicles (p=0.00), the number of eggs retrieved
(p=0.05), the number of fertilized embryos (p=0.15), and several cleaved embryos (p=0.03) concerning
age, and also a negative correlation was present between a number of transferred embryos and age and
statistically insigni cant. (Table 3)
26 % (81) were positive, and 66.2% (206) were negative and the remaining had no embryo transfer due to
some issues. (Table 4)

Discussion
This study was conducted at Lahore Institute of fertility and endocrinology (LIFE); we compared the
incidence of infertility in different age groups and their possible association with hormone levels.
Malefactors, tubal, endometriosis, and PCOS were not included in our study. There was a total of 311
women who presented with unexplained infertility complaints, so we divided them into three age groups
and carried out tests including different hormone levels and transvaginal ultrasonography to assess
antral follicle count that could have possibly explained the cause of infertility in these patients.
In our study, we compare primary and secondary infertility with age showed no signi cant difference,
whereas previous researches show, the rate of infertility should have been enhanced with advancing age.
Similarly, infertility duration between these groups showed no remarkable difference. A study carried out
in Iraq showed that out of 250 couples, 193 (77.2%) had primary while 57 (22.8%) had secondary
infertility. [7] In another study, primary infertility was 8%, whereas secondary infertility was 4.6%. [8] In our
results, the rate of primary infertility is higher than secondary. Infertility affected both partners; it may be
primary or secondary. The inability to having babies or sex of the baby has a negative impact on their
relationship. [9]
Age, basal FSH, AFC, and inhibin B are the most critical components for assessing ovarian reserve. To
further explain the likely cause of unexplained infertility in these women, we conducted baseline
endocrine parameters as shown in table 1. FSH levels in groups A and B were almost the same; group C
showed a slight increase but was insigni cant. Generally, it is accepted that FSH is more effective than
age in predicting the IVF/ICSI ovarian response and cycle cancellation rate, whereas age is more effective
in predicting the IVF pregnancy rate. [10] Another study suggested that in the IVF procedure as well as the
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outcome, FSH level was a key indicator. [11]. The chance of conception is reduced in advanced age due to
the decline of ovarian reserve.
Many years ago, physicians relied on FSH and other hormones rather than AMH. AMH concentration is
higher in the 36th week of gestation, which is slightly decreased during puberty, and at the stage of
menopause, it becomes undetectable. [12, 13] The normal range of AMH is 1.0-4.0 ng/ml; below 1.0 ng/ml
is considered as a low level for fertile women. [14] However, comparison of AMH levels with age showed
some signi cant outcomes as group C (>35 age) had a value of 1.93 compared to group A and B with
values 3.68 and 3.49, respectively. According to theory and other researches, an AMH value above 1 is
still assumed to be enough for women to conceive, but in our studies, women showed infertility despite
having AMH levels in the normal range. However, with age, a reduction in AMH levels is signi cant.
TSH levels showed little elevation with age but not signi cant. Similar outcomes analyzed for Prolactin
levels. Luteinizing Hormone, Estrogen, and progesterone levels reduced with advancing age which is
normal.
We also included ultrasonography parameters as shown in table 1 as ovarian reserves analysis was
crucial in reaching a possible conclusion. Antral Follicle count in three age groups shown to have no
signi cant difference, two groups of different ages (A and B) showed similar AFC but decreased in group
C by increase the age.
According to pervious study, with the advancing age antral follicle count (AFC) and AMH hormone
decreased and FSH hormone increased. When we compare the AMH and FSH with the AFC, AMH was a
more steadfast biomarker of ovarian reserve. [15].Our results are similar to this study.
Same results were seen while comparing the endometrial thickness in women of different ages which
came out to be non-signi cant.
With the decline of age high dose of recombinant FSH show better results. A study recommended that
use of FSH or GnRH antagonist protocols with higher dosages may decrease the cancellation rates. [16, 17]
In this study different categories of age have negatively correlated with outcome parameters. Number of
follicles, eggs retrieved, embryo cleavage shows signi cant correlation while fertilization rate and number
of ETs were insigni cant. Some theories explain declining oocyte quality with age. [18] Other studies
recommended that when the women cross 40 years the age, the number of oocytes were lesser and their
quality was poor, affecting the fertilization rate, implantation rate, and IVF outcomes. [19, 20]
AMH, AFC and age predict possible cause of infertility in women and IVF outcomes signi cantly, but our
study showed no signi cant difference in these parameters with age which could have been the possible
reason of them to be infertile, that's why these infertile women are classi ed as having unexplained
infertility, no single parameter indicated the possible cause of infertility in our group with advancing age.
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Characteristics

p-value
AGE (years)
A

B

C

≤25

26-35

>35

19 (6.1)

228
(73.3)

64 (20.6)

Primary infertility

15 (9.4)

110
(69.1)

34 (21.5)

Secondary infertility

4 (2.6)

118
(77.6)

30 (18.8)

Infertility duration (years)
(mean ±S.D )

4 ± 1.89

6 ± 3.92

8 ± 5.00

AB(0.45), AC,BC (0.00)

FSH

7.61 (6.849.01)

7.24
(7.538.92)

8.12 (7.379.17)

0.69

AMH

3.68 (0.845.83)

3.49
(2.955.15)

1.93 (1.163.34)

AC(0.32),BC(0.00),AB(1.0)

TSH

1.53 (0.362.68)

1.59
(1.292.01)

2.38 (0.973.80)

0.31

Prolactin

18.50 (5.6528.08)

14.25
(13.3218.76)

17.80(10.4222.82)

0.36

LH

6.61 (3.2611.79)

4.20
(3.915.23)

4.80 (2.887.52)

0.19

E2

54.55(27.4680.14)

45.02
(37.4096.25)

46.60(19.69102.68)

0.83

Antral follicle count (AFC)

7 (5.918.61)

7 (6.637.18)

6 (6.10-7.12)

0.41

Endometrial thickness

5.7 (4.88-

6 (5.73-

5.4 (5.02-

0.62

Number of women [n (%)]
Infertility type [n (%)]

0.07

Base line endocrine
parameters [ median (95%
C.I)]

Ultrasonography
parameters [ median (95%
C.I)]
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7.33)

6.60)

6.30)

Basal serum follicle stimulating hormone and anti mullerian hormone
Table 1: Subjects clinical characteristics. FSH, follicle stimulating hormone; AMH, anti mullerian hormone;
TSH, thyroid stimulating hormone; E2, estradiol; AFC, antral follicle count . For the kruskal wallis test, chi
square test for type of subfertility.

p-value
AGE (years)

≤25

26-35

>35

Decision day (mean ±
S.D)

12 ± 1.46

12 ± 1.47

13 ± 1.17

0.29

Total FSH dose (IU) [
median (95% C.I)]

1725
(16472302)

2200(2274
-2526)

2475
(26992962)

AB(0.01),AC(0.24),BC(0.08)

Estradiol E2 [ median
(95% C.I)]

3562
(3107
-4165)

3314 (29983373)

3680
(29963773)

0.27

Progesterone P4 [ median
(95% C.I)]

5.17 (4.356.65)

4.36 (4.615.22)

4.62 (4.656.00)

0.29

Endometrium thickness [
median (95% C.I)]

10 (9.3010.89)

10.80(9.8310.38)

10 (9.3610.39)

0.85

No of follicles no decision
day

20 (16.4323.31)

20 (17.5219.23)

17 (14.8718.08)

AB(1.0),AC(0.17),BC(0.02)

Characteristics

Serum endocrine level on
hCG decision day

[ median (95% C.I)]
Table 2: stimulation parameters. GnRH dose (UI), Estradiol (E2), Progesterone (P4 ), Endometrium
thickness , no of follicles and Decision day. For the kruskal wallis test
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Outcome parameters

Correlation coe cient (r)

p-value

No. of follicles

-0.15

0.00

No. of eggs retrieved

-0.11

0.05

No. of embryo cleaved

-0.12

0.03

No. of fertilized embryos

-0.08

0.15

No. of transferred embryos

-0.09

0.11

Table 3: Outcome parameters . No. of follicles, no. of eggs retrieved, no. of embryo cleaved, no. of
fertilized embryos, no. of transferred embryos (Pearson correlation) *age

Chemical pregnancy

N (%)

Positive

81 (26.0)

Negative

206 (66.2)

No ET

24 (7.7)

Table 4: Pregnancy Outcome
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