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ABSTRACT

Background :The duration of infertility should be considered as a factor that may affect the outcome of
assisted reproductive techniques (ART).

Aim :The aim of this descriptive study was to examine the outcome of infertility treatment in relation to
duration of infertility.

Methods: Sixty nine couples from Allow in vitro fertilization center (IVF) were involved in this work.
Intrauterine insemination (IUI) had been done for all couples using the same ART.

Results: The mean age of men was 29.37+0.16 years and the duration of infertility was 4.38+0.25 years
with range of 1-12 years. Higher pregnancy and life-birth rates were demonstrated in males suffering from
infertility for less than 4 years as compared to those who had infertility for more than 10 years (P<0.003, r
=-0.869). Moreover, abortion rate was higher in men who had infertility for more than 10 years as
compared to those who have infertility for less than 4 years (P<0.0014).. The linear life-birth rate, in both
IVF centers, shows decrease by increase in the duration of infertility. Conclusion: The researchers
conclude that by increase in the duration of infertility the outcome of assisted reproductive techniques —
IUI will be decreased markedly. In addition to the duration of infertility, the present work recommended
to consider the different techniques of sperm preparation in relation to the ART outcome.
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ovulation of a mature oocyte, production of

Introduction:

Infertility is defined as inability to conceive
after 1 year of un-protective intercoursel,2
Pregnancy represents the successful and timely
conclusion of series of physiological events:

viable sperm, association of oocyte and sperm in
the reproductive tract, making of a viable
embryo, embryo carriage into the uterine cavity,
and embryo implantation within the endometrial
cavity. Any disruption in these essential steps
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will lead to infertility [3, 4]. Secondary infertility
is defined as the inability to become pregnant, or
to carry a pregnancy to term, following the birth
of one or more biological children [3]. About
30% of the infertile cases are solely attributed to
the male partner, 30% to female partner, 25% of
cases are caused by a combination of male and
female factors and about 15% unexplained
infertility [5, 6]. Most of the infertility
treatments are dependent on the underlying
cause of infertility [7]. Some infertile couples
nevertheless need more complex medical
intervention like ARTs which is referred to
many methods designed to overcome barriers to
natural fertilization [8]. Over all, the estimated
number of infertile patients treated by ART is
around 20%. The goal is to increase the success
rate of ART both in term of achieving pregnancy
and in making sure that the pregnancy result in
a genetically healthy individual [9]. The
duration of infertility should be considered as a
factor that may affect the outcome of ART. It is
unclear the effect of duration of infertility on the
outcome of infertility treatment especially
semen characteristics of infertile males
undergoing IUI, and this subject, in general, is
not completely understood.

Aim of the study:

To examine, retrospectively, the outcome of
infertility treatment in relation to duration of
infertility in infertile couples from two different
centers. This multi-central study would give
strong evidence and more confidence in the
expected results.

Subjects and Methods

Sixty nine couples from “Allow IVF Center”,
Sana’a - Yemen was involved in this study. All
couples were evaluated by the infertility
consultant and their medical history was
recorded. Semen sample was obtained by
masturbation with collection of the ejaculate into
aclean, dry, sterile and wide mouthed Petri-dish;
this was done after 3-5 days of abstinence. The
container was labeled with date and time, names
of patient and his wife, and their file number.
The sample was transported to the laboratory
immediately and placed in an incubator at 37°C
till complete liquefaction. A drop of 10uL of
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liquefied and thoroughly mixed semen was taken
by Eppendorff automatic pipette, mounted
between warm slides and covered with a
standard cover slip (22x22) mm. The sample
was examined by light microscope under
magnification of 40X objectives. The semen was
analyzed macroscopically and microscopically
using the standardization of World health
Organization[10].

The male factor infertility had been treated by
conventional treatment of male infertility and
involved in the ART. IUI had been done for all
couples involved in the present study using the
same ART[3]. The overall outcome of this
treatment had been analyzed in correlation to
their duration of infertility.

were used depending on the nature of the
data. In addition to standard statistical methods
to determine the mean, standard deviation and
standard error of mean (SEM), a typical type of
students paired T-test, Chi-square, and Kruskal-
Wallis one-way analysis of variance were used
for analysis of data. Correlation coefficients
were calculated according to Pearson. Data were
analyzed using statistical package for the social
sciences SPSS 20.5; Inc. Chicago, IL). A power
of measurement was considered more than 80%
and P-value of less than 0.05 (P < 0.05) was as
well  considered  statistically  significant.
Protocol of the present study was conducted in
compliance with human care standards outcome
of Allow IVF center and approval of the Ethical
Committee of the Faculty of Medicine and
Health Sciences. Informed consent was obtained
from each participant in the study,
confidentiality of gathered information was
granted
Results

The mean age of the recruited 69 infertile
couples was

29.37£0.16 years and the mean duration of
infertility was 4.38+£0.25 years The semen
samples had been obtained from infertile males
and seminal fluid analysis (SFA) was done
depending on World Health Organization
(WHO) recommended criteria. The percentage
of infertile couples with secondary infertility
was 76%.

JcHM_Vol. 2 | No. 1]2023] |


https://jpurnals.su.edu.ye/jchm

Impact of duration of Infertility on the Physiological Viability of Sperms Preparing for
Intrauterine Insemination among Yemeni Infertile Males

Table (1) showed the parameters of seminal
fluid analysis for infertile males classified
according to age groups.
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(41.14+3.22) and the lowest value was among
age group > 50 years (26.67+£6.54) . Furthermore
there was a significant difference (P<0.01)
regarding the percentage of normal sperm
morphology. However, the highest results were
within age group (30-39) years (52.37+1.5)
compared with the lowest results in the age
group > 50 years (40+2.58).

Table 1: The mean of sperms’ parameters for
infertile males classified according to age group.
Number of infertile males classified
according to duration of infertility is showed in

Sperm 20-29 30-39 years | 40-49 >50 years
parametes years No. 90 years No.6
No. 25 No0.35
Sperm 33.88+2.49 | 43.29+1.57 | 45.11+2.83| 34.17+5.23
concentration
(million/mL)
Sperm 56+2.89 65+1.37| 63.69+3.01 | 57.5+4.43
motility (%)
Sperm Al 34+131 | 6.78+1.06 10.23+2.13| 0.83+0.83
grade "B 202291 | 34.94+124 | 30.91+23 | 25.83%6.11
activiy
(%)
C| 23.4+1.73 | 23.5+1.01 22.29+1.61| 30.83+£3.27
D | 43.6+2.85 | 34,78+1.31 | 36+3.02 42.5+4.43
Progressie 32.6+£2.92 | 41.78+1.6 41.14+3.22 | 26.67+6.54
sperm
motility (%)
Normal 44.6+2.31 | 52.37+1.5 | 46.97+2.45| 40£2.58
sperm
morphology
(%)
Sperm 6.52+1.55 | 8.22+1.14 12.03+2.33 | 5+£3.42
agglutination
(%)
Round cells| 4.56x1.1 | 5.46+0.71 7.11+1.36 | 10.5+4.99
count

25
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It was noticed that the highest sperm
concentration (million/mL) was within the two
age groups (30-39) years (43.29+1.57) and age
group (40-49) years (45.11+2.83). Regarding the
percentage of sperm motility, best results were
obtained within the same two age groups (30-39)
years (65+1.37) and (40-49) years (63.69+3.01).
A significant difference (P<0.05) was observed
in the percentage of progressive sperm motility
grade (A), the best results were noticed among
age group (40-49) years (10.23+2.13) and the
lowest values were in the age group

>50 years (0.83+0.83). The best results
regarding the percentage of progressive sperm
motility grade (B) were noticed in the age group
(30-39) years (34.94+1.24) and the lowest values
were in age group >50 years (25.83+6.11) . The
overall percentage of sperm progressive motility
(grade A+B) showed a significant difference
(P<0.01) with highest percentage in age groups
(30-39) wyears (41.78+£1.6), (40-49) years

figure 1. It was clear that the largest group of
infertile males was with duration of infertility 3-
4 years, then the group with duration of
infertility 5-6 years. The smallest group 95/69)
was observed for infertile males with duration of
infertility >10 years. Although little variations
were assessed for seminal fluid parameters
among different groups of infertile males
classified according to duration of infertility
(Table 2), but it was observed that the percentage
of sperm progressive motility grade (A+B)
(32.22+6.62) and percentage of normal sperm
morphology (44.78+5.43), were the lowest
among the group with duration of infertility >11
years. Moreover, the percentage of sperm
agglutination (12.22+4.34) and assessed counts
of round cells (6.33+2.58) were with highest
results in the group of >11 years duration of
infertility.

Figure 1: Number of infertile men according
to the duration of infertility.

Table 2: The mean of sperm parameters for infertile males classified according to duration of infertility.

| JcHM Vol.2 | No. 12023


https://jpurnals.su.edu.ye/jchm

Sadeq Saad Abd EIl Moghny et.al

Impact of duration of Infertility on the Physiological Viability of Sperms Preparing for
Intrauterine Insemination among Yemeni Infertile Males

Sperm 1-2 years 3-4 years 5-6 years 7-8 years 9-10 years >10 years
parameters No. 22 No. 47 No. 32 No. 15 No. 17 No. 19
Sperm 42.58+3.77 42+1.86 41.89+2.33 40.2245.02 42.13+£3.19 32.33+4.25
concentration
(million/mL)
Sperm 62.08+2.31 64.31+1.66 63.89+2.3 61.11+4.78 63.44+4.49 45+6.87
motility (%)
Sperm | A 6.25+1.48 5.67+1.17 7.44+1.8 8.33+3.79 7.5+2.96 4.22+3.45
graqle_ B 34.17+£2.23 34.71£1.73 32+2.07 30+3.68 32.19+3.32 25+4.93
ac(tcl)/\;;ty C 21.67+1.72 23.94+1.25 24.17+1.68 23.89+2.64 23.75+2.44 22.78+2.9
D 37.92+2.31 35.48+1.63 35.83+£2.3 37.78+4.32 36.56+4.49 45+6.87
Progressive 39.58+2.79 40.87£1.92 39.44+2.75 38.33+5.59 39.69+4.29 32.22+6.62
sperm motility
(%)
Normal 47.83+2.71 50.12+1.62 51.25+1.83 51.94+4.84 45.31+4.71 44.78+5.43
sperm
morphology
(%)
Sperm 9.43+3.11 8.2+1.53 8.49+1.38 7.11+2.25 8.93+3.02 12.22+4.34
agglutination
(%)
Round cells 5.04+1.84 6.9+1.05 5.61+0.96 3.83+£1.47 5.27+1.18 6.33+£2.58
count
The outcome of Ul for infertile males including
pregnancy, life birth and abortion rates were | 5™
demonstrated in the figure 2. b 4%
The higher pregnancy and life-birth rates were ' 7%
showed in those males suffering from infertility for [ a0% | 37%
duration less than 4 years in compare to those who .
have duration more than 10 years (P<0.003, r=- f 30

32% 1%

24% 25% 5%
0.869). Abortion rate was observed in those men I ;218 .3
who have duration more than 10 years in compare to aedl %
those who have i ] L - 10% W %
duration of infertility less than 4 years (P<0.0014). ' . E
Figure 2: Pregnancy, life-birth and abortion rates, o 4
after IUl, among infertile males according to 12 Years 34 Yeas 56 Years 74 Yews  O10Years >10Vears
duration Of Infertlllty | B Pregnancy Rate W Lif-Birth Rate Abortion Rate

Figure 3: The linear life-birth rate among
infertile  couple treated by intrauterine
insemination due to male factor infertility
Yemini infertile couples
Discussion

The results of this study showed that the
secondary infertility was more than three times
as the primary infertility. This is in a good
agreement with that results published by another
researchers[11, 12]. This was in disagreement

Duration 1-2 Daration 3.4 Duration 5 PDueation 7-8 Duration 910 Duration>
yrsin=11) ysin=19} BGyrs{n=13) yrsin=10) yrs{o=9)  10years (7]

— . PIOENANCY T8 @ lite-brth rate

Abortion rate [Ife-birth rate) Jea
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with the results of this study because the couples
who involved in this study, had visited us asking
for 1UI, which means that they had no intense
causes of infertility which made the IUI not a
choice of treatment.

Factors cause secondary infertility are less severe
than those cause primary male infertility which
can result from a variety of conditions included
hypothalamo-pituitary ~ disorders,  systemic
disorders,  chronic  illnesses,  nutritional
deficiencies and congenital disorders[13, 14]. A
multicenter study reported that chromosomal
abnormalities are common in infertile men
mostly those with primary infertility, with an
incidence of 5.8% as compared to an incidence
of 0.5% in the fertile population[15].

A relatively  high incidence  of
asthenozoospermia could be observed in the
immunologically infertile males [16], because
antisperm antibodies may be sustained and
enhanced through bacterial or viral infections
[3]. subsequently they may severely alter
spermatogenesis [17]. The different causes of
male infertility support the results of this study
because the causes of primary infertility are
more intense in their effects than that of the
secondary infertility, and need more
sophisticated ways of ART other than 1UI [11].
In infertile males with secondary infertility in
addition to the previous causes, varicose veins
and number of environmental factors including
high temperature, inflammatory factors, social
habits, drugs, radiation therapy and xenobiotics
(pesticides, insecticides) had been shown to have
negative impact on testicular function but had
been implicated in the decline of sperm quality
[18].

The groups of the infertile males with history
of infertility of 3-4 years duration are largest
groups who attended medical services, in
contrast infertile males with history of infertility
> 10 years were the smallest group. As the
duration of infertility increases, the couples
become less interested to seek the medical
services. Besides, the psychological factors
(depression and hopelessness) play a major role
in these cases [1].
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Intra-uterine insemination has been practiced
widely as an empirical treatment for male factor
infertility and as a mean to bypass defects in
sperm-cervical mucus interaction [19]. In the
present study 1UI was performed for 152 couples
with mild male factor infertility. Studying the
results of this study, the positive 1UI outcome
was observed in groups who had post-activation
sperm parameters of more sperm progressive
motility percentage grade (A) and grade (B) and
higher percentage of normal sperm morphology
as well as less sperm concentration. The sperm
quality that is necessary for successful 1UI is
lower than the WHO threshold values. 1Ul is an
effective therapy for male factor infertility when
initial sperm motility is > 30% and the total
motile sperm count is > Smillion, when the initial
values are lower 1UI has little chance of success
[20]. An average total motile sperm count of 5
million may be a useful threshold value for
decision about treating a couple with 1Ul or IVF
[21]. The final post-washed sperm count used for
IUI may be considered predictive of the success
for pregnancy and allow couples to be informed
of the chances of success. Pregnancy rates, were
significantly higher among couples with more
than (14%) normal sperm morphology than
among those of sperm morphology was less than
(14%) normal sperm morphology [1, 22].

The greatest enthusiasm supports Ul is when
combined with controlled ovarian
hyperstimulation (COH) that increases the
number of oocytes ready for fertilization. 1UI
combined with superovulation may increase
monthly probability of pregnancy approximately
four times compared to that following 1UI timed
by LH surge [23]. According to the largest
available clinical studies, 1Ul in stimulated
cycles with conventional doses of gonadotropin,
induce pregnancy in (10-15%) of cases with
better results in couples with normal sperm
parameters [24]. The use of an ovulation
induction agent, clomiphene citrate, human
chorionic gonadotropin  (hCG) or human
menopausal gonadotropin (HMG), increases the
success rate of Ul by 10% [3].

The timing of insemination in IUI
programmers in relation to other major events
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around ovulation or most probably ovulation
itself has been suggested as the most important
variable affecting the success of this treatment
[25]. In addition timing of insemination, number
of insemination per cycle may influence the
ultimate pregnancy [23]. To maximize the
chance of success of IUI, the timing of
insemination needs to be closely related to the
time of ovulation, ovulation occurred at a mean
time of (27.3) hour from onset of LH surge [26].
The normal physiological activity of the
reproductive organs gradually decreases with
advancing age due to irreversible abnormal
physiological changes in the testes that affect the
fertilization potential of human spermatozoa.
Semen quality, frequency of ejaculation and
sperm functions gradually decrease with
advancing age. Moreover, the spermatozoa from
older men have increased incidence of
abnormalities and many children born from older
men have an increased chance of abnormalities
[27]. With increment duration of infertility, the
infertile males become less interested in seeking
the medical services. Depression and
hopelessness play a major role in those cases. An
increment in the duration of infertility to more
than 10 years results in reduction in the testicular
blood supply especially in the older infertile
males and this affects the normal physiology of
the testes and epididymis which results in
marked elevation of the serum FSH and LH
levels [28]. Furthermore there is an increase in
the number of pathological spermatozoa which
linked to an increase in both age and duration of
infertility [19]. Therefore, in this study least
positive IUI with 10 years duration of infertility
and age > 50 years. The success of IUI is very
strongly tied to precise adherence to established
methods for everything from preparing the
sperms to inseminating the lady. The factors that
may influence the results of IUI, age of the
couples and duration of infertility, final post-
activation sperm parameters, method of
preparing the semen, type and composition of the
culture media, COH protocols, timing of 1Ul and
accurate selection of couples for IUI with
experience of the physician in performing the
insemination. In 2010, a study of pregnancy rates
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performed at infertility centers; it was found that
unsuccessful outcomes often were attributed to
physician error and a lack of familiarity with
procedure [25]. Present study shows a negative
relationship between the duration of infertility
and outcome of ART include pregnancy and life-
birth rates. That is in a good agreement with that
study published by Glazener et al in 2000 [29].
The researchers of the present work conclude
that by increase in the duration of infertility the
outcome of assisted reproductive techniques —
IUI in infertile male will decrease markedly.

For further study, the researchers recommend
the following:

1.Study the hormonal imbalance in patient
with male factor infertility that could be
appeared in late inability to achieve pregnancy.

2.Improve the cultural fertility educations of
couples whose cannot be parents within 2 years
regular unprotected intercourse.

3.Prepare patients psychologically with
regard to the duration of infertility more than 8
years before their involvement in the ART.
References:

[1] Allow A.K.; Rashad A.A.T.; Saeed M.S. and
Bracamonte M. A., Life-Birth Rate Following
Metformin  Mono-Therapy in  mono-Cycle
Anavulatory Yemeni Infertile Women with
Polycystic Ovarian Syndrome-PCOS”. Benha
M. J” 26-3:, 2009. 26(3): p. 325-341.

[2] Dick M.L.B. Bain C.J. Purdie D.M. Siskind,
V.M.D.a.G.A.C., Self-reported difficulty in
conceiving as a measure of infertility. . Hum.
Reprod. , 2003. 12(27112717).

[3] Allow A.K. Rashad A.AT. Saeed M.S;
Bracamonte M. A, Is Antisperm Antibodies Lab
investigation Technique Necessary as a Routine
Examination for Diagnosis of
Immunoinfertility? Benha M. J. 26-3:343-358,
2009. 26(3): p. 343-358.

[4] Wendy Y. Chang Sanjay, K.AaR.A,
Diagnostic Evaluation and Treatment of the
Infertile couple. In: Essential Reprod. Medicine.
Bruce, R.; Richard, E. and Ricardo, A. (Eds).
Blackwall McGrow-Hill, 2005. 15: p. 359-392.

[5] Allow A.K. Rashad A.AT. Saeed M.S;
Bracamonte M. A, Is Antisperm Antibodies Lab
investigation Technique Necessary as a Routine
Examination for Diagnosis of
Immunoinfertility? . Benha M. J., 2009. 26(3): p.
325-341.

[6] Jensen M. and Leffers H., Frequent
polymorphism of the mitochondrial DNA

JcHM_Vol. 2 | No. 1]2023] |


https://jpurnals.su.edu.ye/jchm

Impact of duration of Infertility on the Physiological Viability of Sperms Preparing for
Intrauterine Insemination among Yemeni Infertile Males

polymerase gamma gene in patients with normal
spermiograms, and unexplained subfertility.
Hum. Reprod., 2004. 1: p. 65-70.

[7] Campbell S. and Monga A., Infertility
investigation. In: Textbook of Gynecology by
Ten Teatures. Campbell, S. and Monga, A.
(Eds.), 17th edition. Arnold, Euston Road,
London. 2000. 17th edition: p. 88.

[8] Petrozza, J.C.a.S., A.K. (2006). . . Assisted
Reproduction Technology. eMedicine
Specialties/ Medicine. Ob/Gyn, Psychiatry and
Surgery, 2006.

[9] SylviaS.and Mader, Birth control and infertility.
In: Human Reproductive Biology. Sylvia, S. and
Mader (Eds.), 3rd edition by McGraw-Hill.
2005. 3rd edition by McGraw-Hill: p. 142-156.

[10](WHO), W.H.O., Manual on basic semen
analysis final version. ESHRE, 2002: p. 03-11.

[11]Jawad M.A., Assessment of changes in
reproductive hormones and clomiphene citrate
challenge test for evaluation of the outcome of
intra-uterine insemination of infertile females. .
Master of Science thesis in  Applied
Embryology. Institute of Embryo Research and
Infertility  treatment/Al-Nahrain  University
2008.

[12] Al-Zubaidi U.1.M, Comparative study on the
effects of Sildenafil citrate treatment on
parameters of human and mice spermatozoa.
Master of science thesis in Applied Embryology,
Institute of Embryo Research and Infertility
Treatment, University of Al-Nahrin, 2008.

[13] Khorram (O Patrizio, P.W.C.asS.C,
Reproductive technologies for male infertility. J.
of Cli. Endo. and Metabo., 2001. 86: p. 2373-
2379.

[14] Gangel K.E, Practice Guidelines, AUA and
ASRM produce recommendations for male
infertility. J. AME. FAM. PHY. , 2002. 65: p.
423-9.

[15] Madoro M.R.; Kirk C.L.; Chuang W.W. and
Lamp D.J., Genes and male infertility: What can
go wrong? J. Androl., 2003. 24: p. 765-789.

[16] Shibahara H.; Shiraishi Y.; Hirano Y.; Suzuki
T.; Takamizawa S. and Suzuki M., Diversity of
the inhibitory effects on fertilization by
antisperm antibodies bound to the surface of
ejaculated human sperm. Hum. Reprod. , 2003.
18: p. 1469-73.

[17]Kurpisz K.M., New approaches to male
infertility: forum introduction. Reprod. Bio.
Endo. , 2004. 2: p. 1477-87.

[18]Juan G.A., Nurture vs. nature: How can we
optimize sperm quality? . J. Androl., 2003. 24: p.
498-505.

[19]Wang CW, H.S., Chen CK, Wang HS, Huang
HY, Lee CL, Soong YK, Ovulation induction
with tamoxifen and alternate-day gonadotrophin

| JcHM Vol.2 | No. 12023

Sadeq Saad Abd El Moghny et.al

in patients with thin endometrium. Reprod
Biomed, 2008. 17(1): p. 20-6.

[20]Sloboda DM. Hickey M. Hart R, fewmale
infertility factors. Human Reproduction, 2010.
17(2): p. 210-227.

[21]Mancini T. Casanueva FF. and Giustina A,
Endocrinology & Metabolism Clinics of North
America. Metabolism Clinics 2008. 37(1): p. 45-
51.

[22] Loutradis D. Vomvolaki E. Drakakis P, Poor
responder protocols for in-vitro fertilization:
options and results. Curr Opin Obstet Gynecol,
2008. 20: p. 374-378.

[23] De Sutter P. Liv Veldeman Pascale Kok P, S.N.,
Van der Elst and Dhont M.,, Comparison of
outcome of pregnancy after intra-uterine
insemination (IUI) and IVF. Hum. Reprod. ,
2005. 20(6): p. 1642-1646.

[24] Crosignani P.G. and Somigliana E., Effect of
GnRH antagonists in FSH mildly stimulated
intra-uterine insemination cycles: a multicenter
randomized trial Hum. Reprod., 2007. 22(2): p.
500-7.

[25] CooperTG. Noonan E , S.WV.E.AJB.G.ea,
World Health Organization reference values for
human  semen  characteristics. Human
Reproduction, 2010. 16(3): p. 231-45.

[26] Ikechebelu JI.  AdinmalIB. Orie EF. and
Ikegwuonu SO., High prevalence of male
infertility in southeastern Nigeria. Journal of
Obstetrics & Gynaecology 2003. 23(6): p. 657-
659.

[27]Ramezanzadeh F. Aghssa MM. Abedinia N.
Zayeri F. Khanafshar N. et al, A survey of
relationship between anxiety, depression and
duration of infertility. 2004, . . BMC Women's
Health, 2004. 10(4:9): p. 6874-4-9.

[28]Roupa Z., P.M., Sotiropoulou P., Faros E.,
Koulouri A.,5 Wozniak G. Gourni M., CAUSES
OF INFERTILITY IN WOMEN AT
REPRODUCTIVE AGE. HSJ -HEALTH
SCIENCE JOURNAL, 2009. 3(2): p. 80-7.

[29] Glazener MA; Ford WC; and Hull MG, the
prognostic power of the post-coital test for
natural conception depends on duration of
infertility. Human Reprod., 2000. 15(9): p. 1953-
7.


https://jpurnals.su.edu.ye/jchm

