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Background: Clomiphene citrate (CC) has been suggested to increase the chance of
sperm retrieval with microdissection testicular sperm extraction (micro-TESE).
Objective: This study aimed to evaluate the effect of CC on micro-TESE results, due to
the great controversy in this regard.

Materials and Methods: 112 participants were included in this cross-sectional study
and were divided into a case (n = 54) and a control group (n = 58) diagnosed
with non-abstractive azoospermia. The case group received 25 mg of CC daily for
3 months, while the control group did not receive anything. All participants underwent
micro-TESE by an andrologist, and at the end, the results were compared between
groups. Hormone tests, including follicle-stimulating hormone, luteinizing hormone,
testosterone, and prolactin were analyzed.

Results: The mean age of participants was the same in the case and the control groups,
and no significant relationship was observed between the 2 groups (p = 0.16). 25.9%
of sperm and 31.0% of sperm were observed and extracted in the CC-treated and the
control group, respectively.

Conclusion: Our findings showed that after receiving CC, the number of sperm
extraction did not increase but it rather decreased. However, the initial level of
hormones such as testosterone, follicle-stimulating hormone, luteinizing hormone, and
prolactin, and the men’s age, testicle size, smoking, and opium addiction, underlying
diseases had no significant relationship in the 2 groups and did not affect the results.

Azoospermia, Clomiphene, Male infertility, Sperm retrieval.
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1. Introduction

The chance of getting pregnant with regular
unprotected sex in healthy couples is 38% for
one month, and 92% for 1 yr (1). The couples are
considered infertile when they fail to establish
a clinical pregnancy after 12 months of regular
Both
men and women are found to be responsible for

and unprotected sexual intercourse (2).
25% of infertility cases, 50% only women, and
25% only men were found to be responsible.
Men were first evaluated since it was more
cost-effective and easier to evaluate men (l).
Semen analysis is the first step in identifying
The hormone tests,
(FSH),
testosterone, and

male factor infertility (3).

including follicle-stimulating hormone
(LH),

prolactin are the next step to identify male

luteinizing hormone

factor infertility, which is indicated in men

with a sperm < 5 million per ml. Men with
a lack of sperm in the ejaculate are called

azoospermia (4, 5). Azoospermia occurs for
various reasons: 1) absence of bilateral vas
deferens; 2) testicular atrophy; 3) secondary
hypogonadism; 4) retrograde  ejaculation;

5) obstruction of the ejaculatory duct and seminal
vesicle. The main categorization of azoospermia
is in 2 groups: non-obstructive azoospermia
(NOA) and obstructive azoospermia, each having
very different etiologies and treatments (6, 7).
Approximately 10% of men are infertile because
of NOA (8). Also, hormonal disorders, genetic
problems, chemotherapy, radiotherapy, maturation
arrest, Sertoli syndrome, hypo-spermatogenesis,
and germ cell maturation arrest hyalinization
(9). Different

methods have been reported to obtain sperm

atrophy can justify the cause
in men suffering from NOA, including open

excisional biopsy, testicular sperm extraction,
and microdissection testicular sperm extraction

(micro-TESE).
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Micro-TESE, first introduced by Schlegel in
1998, is currently one of the most popular sperm
retrieval procedures for men with NOA due to
low complication rates and relatively high sperm
retrieval rates (5, 10, 11). Some studies have found
that the success rate of micro-TESE has been
between 30% and 63% (12, 13).

Since the whole of spermatogenesis is
estimated to consume approximately 64 days,
drug treatments need at least this period to have
an effect (14). Various medical treatments are
suggested for NOA men before micro-TESE to
achieve a high sperm retrieval rate. Among the
suggested treatments, clomiphene citrate (CC)
is a selective estrogen receptor modulator that
competitively binds the estrogen receptor in the
hypothalamus and increases the level of FSH and
LH, ultimately increasing the success of sperm
retrieval rate by micro-TESE (15). However, a study
showed that Clomiphene administration did not
affect the success of sperm extraction (16).

Considering the previous context, this study
aimed to study the effect of CC on the result of
micro-TESE in men suffering from NOA.

2. Materials and Methods

In this cross-sectional study, information related
to 410 men diagnosed with NOA who referred to
Yazd Reproductive Sciences Institute, Yazd, Iran
between September 2020 and September 2022
for micro-TESE were reviewed. The men were
divided into 2 groups: 1) the men who did not
receive CC and directly underwent micro-TESE
(control group, n = 230), and 2) the ones who
were first treated with CC at a dose of 25 mg
daily for 3 months and then micro-TESE surgery
was performed (case group, n = 180). Sperm
extraction rates were evaluated between groups.
The exclusion criteria were a history of varicocele
and varicocelectomy, vasectomy, hernia repair,
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undescended testicle, Klinefelter syndrome, men
with Y micro deletion, and abnormal karyotype.

Finally, 112 men (58 men in CC group and
54 men in control group) were included and
their demographic data, including the history of
smoking, testis size, occupation, and hormonal
profile such as LH, FSH, testosterone, prolactin and
TSH, and sperm extraction rates were collected
from the files and were compared between
2 groups.

21. Ethical considerations

This study was approved by the Ethical

Committee of Shahid Sadoughi University
of Medical Sciences, Yazd, Iran (Code:
IR.SSU.MEDICINE.REC.1399.015). Oral informed

consent was obtained from the participants
through a telephonic interview.

2.2. Statistical analysis

The Statistical Package for the Social Sciences
(SPSS, 16.0 for
SPSS Inc., Chicago, IL) was used to perform all

software version Windows;
statistical analyses. The variables were compared
using Chi-square and Fisher’s-exact test, t test,
Mann-Whitney test, and Wilcoxon Signed Ranks

test. P-values < 0.05 were considered significant.

3. Results

The mean age of participants was 33.07 + 4.52
and 34.24 + 4.20 yr in the case and control

Table I. Testicle volume between the 2-study groups

CC and NOA

groups, respectively. No significant relationship
was observed between groups (p = 0.16). The
underlying diseases of participants, including

orchidectomy, hypothyroidism, Kartagener
syndrome, and diabetes, were compared. No
significant relationship was observed between the
2 groups regarding underlying diseases.

The frequency distribution of smoking was
5.6% and 6.9% in the case and control groups,
respectively. Also, the frequency distribution of
opium addiction was 1.9% and 3.4% in the case
and control groups, respectively. The volume of the
right and left testicles was not significantly reported
between the 2 groups (Table I). As shown in
(Table 1l), no significant relationship was observed
between the case and control groups regarding
the mean of FSH, LH, prolactin, and testosterone

hormones.

The median FSH hormone in the case group
was 13.4 IU/L before receiving Clomiphene, and
after 3 months of receiving the drug, the median
was 16.8 IU/L (p = 0.10) (Table Ill). At the
beginning of the study, the median LH before
and after receiving the drug were 6.7 IU/L and
12.6 IU/L, respectively (p = 0.06). Also, the median
testosterone hormone before and after receiving
the drug was 3.6 ng/dl and 5.1 ng/dl, respectively
(p = 0.05). As shown in (Table IV), 25.9% of sperm
and 31.0% of sperm were observed and extracted
in the Clomiphene-treated group and the control
group, respectively. According to our findings, not
only did Clomiphene improve the outcomes of
surgical sperm extraction (micro-TESE) but also
decreased sperm retrieval rate in the individuals
that were not considered significant (p = 0.559).

Variable Clomiphene-treated group Control group P-value
Right testicle (cc) 10.4 + 3.50 10.2 +4.30 0.82

Left testicle (cc) 10.3 + 3.60 10.2 + 4.60 0.85

Data presented as Mean + SD, ¢ test
https://doi.org/10.18502/ijrm.v21i11.14658 Page 945
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Table Il. Median and IQR of hormones at the beginning of the study

Variable Control group
LH (IU/L) 6.6 (5.73)
FSH (1U/L) 11.7 (10.30)
Prolactin (ng/ml) 11.9 (8.30)
Testosterone (ng/dl) 3(3.0)

Clomiphene-treated group P-value
6.7 (4.30) 0.46
13.4 (9.00) 0.78
10.4 (9.10) 0.90
3.6 (3.33) 0.14

Data presented as n (%), Mann-Whitney U test. LH: Luteinizing hormone, FSH: Follicle-stimulating hormone, IQR: Interquartile

range

Table lll. The median of FSH, LH, and testosterone before and after receiving CC (15 men)

Variable Before clomiphene
Testosterone 3.6
LH 6.7
FSH 13.4

IQR After clomiphene IQR
33 5.1 59
3.6 12.6 13.3
9.0 16.8 141

Wilcoxon Signed Ranks Test was used. IQR: Interquartile range, FSH: Follicle-stimulating hormone, LH: Luteinizing hormone

Table IV. The success rate of micro-TESE in the study groups

Variable Clomiphene-treated group Control group Total
Sperm retrieval failed 40 (74.1) 40 (69.0) 80 (71.4)
Sperm retrieval 14 (25.9) 18 (31.0) 32 (28.6)

Data presented as n (%), Chi-square test. Micro-TESE: Micro-testicular sperm extraction

4. Discussion

Men with NOA have a lower chance of having
biological children (17, 18). Micro-TESE is the
only way to retrieve sperm from these men.
The success rate of micro-TESE in NOA men is
different (30-63%) (12, 13). Different methods and
medications were introduced to boost the success
rate (18, 19). One of these drugs used in previous
studies was Clomiphene. Clomiphene was found
to increase the level of LH and FSH and may also
increase the success rate of micro-TESE, but the
results of these research are controversial (15). This
study was conducted to investigate the effect of
clomiphene on the result of the microtest in NOA
men.

The median of testosterone hormone was
3.3 £ 6.3 ng/l taking  Clomiphene;
increased to 9.5 + 15 ng/dl

before
however, after
taking it, which was not considered significant

(p = 0.05). A better conclusion can be made by

Page 946

increasing the samples in the study, since a study
by Eken and others showed that the level of
testosterone hormone was higher in men who
were micro-TESE positive than in those who
were negative (5). On the other hand, a study in
2012 showed that the sperm retrieval rate did not
significantly differ in men with testosterone levels
< 300 ng/dl compared to those with testosterone
levels > 300 ng/dl (20). This difference in the 2
studies, Alper was that the hormonal levels of the 2
groups were above 300 ng/dl, while in the study by
Jenifer, the hormonal levels of the 2 groups were
below and above 300 ng/dl. Before treatment,
the mean FSH and LH were 0.9 + 413 and 6.3
+ 7.6, respectively, and increased to 114 + 8.16
and 313 + 6.12 after taking CC, which was not
considered significant. So, significant results were
not observed. However, a study showed more men
with low levels of FSH and LH in the micro-TESE
positive group, and non-significant changes in
the levels of these hormones cannot justify the

https://doi.org/10.18502/ijrm.v21i11.14658
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sperm retrieval success rates in the case group
(5). On the other hand, a study in 2021 reported
that the increased FSH levels were responsible
for increasing successful sperm retrieval by
micro-TESE (16). 25.9% and 31.0% of sperm were
observed and extracted in the Clomiphene-treated
group and the control group, respectively. The
present study showed that Clomiphene not
only improved the outcomes of surgical sperm
extraction (micro-TESE) but also decreased sperm
retrieval rate. However, no significant relationship
was observed between using CC in men with NOA
and the results of the micro-TESE procedure. A
study in 2015, Japan, showed that Clomiphene
could increase the successful sperm retrieval by
micro-TESE, and they also observed a 64.3%
success rate in sperm extraction in the ejaculated
sample for 6 months; however, men with Sertoli
cell-only (SCO) syndrome low-testicular volume,
FSH < 217 ng were excluded from the study.
Conversely, our findings showed no significant
relationship between using Clomiphene and the
results of the micro-TESE procedure (15).

In 2012, Egypt, and the United
States investigated the optimization of effective
spermatogenesis-regulating hormones

Turkey,

in men
with  NOA and its impact on sperm retrieval.
Men with NOA were evaluated in 2 groups: the
(50 mg daily, 612
men), and the other group without intervention
underwent micro-TESE. The Clomiphene-treated

Clomiphene-treated group

group was divided into 4 groups based on the
effects of Clomiphene: group 1. patients with an
obvious increase in FSH and total testosterone
(n = 372). Group 2: patients showing an increase
in FSH with no or little increase in LH and total
testosterone (n = 62). For these patients we
continued with CC and added human chorionic
gonadotrophin. Group 3: patients with no increase
in the levels of the 3 hormones (n = 46). Group
4: included patients with continuously decreasing
serum testosterone levels in response to the

https://doi.org/10.18502/ijrm.v21i11.14658

CC and NOA

increasing dose of CC (n = 16). Accordingly,
patients in groups 3 and 4 discontinued CC and
started human chorionic gonadotrophin and
human menopausal gonadotropin, and finally,
according to the results of this study, the sperm
retrieval rate was higher compared to the control
group (57% vs. 6.36%).

While a study in 2020, in Saudi Arabia, showed
that out of 122 men, 37 men (30%) were treated
with CC 50 mg daily for 3-6 months, and they
underwent micro-TESE after 6 months if sperm
was not found in the ejaculation. According
to this study, despite increasing the dose of
Clomiphene compared to the present study, it did
not enhance the chances of success of surgical
sperm retrieval (16). On the other hand, in line with
the investigations of Matsumiya and Abdullah, men
received Clomiphene at a dose of 25 mg daily. Still,
the results were different from the above studies,
and increasing the success of sperm retrieval was
not observed (21-23).

In 2017, a study investigated the predictive
effect of hormonal levels and preoperative
pathology in men with NOA on the rate of sperm
retrieval. According to this study, no significant
changes were observed in hormonal levels, age,
or testicular volume between micro-TESE positive
and negative men. In the present study, in line
with the study, hormonal levels, age, and testicular
volume did not significantly change micro-TESE
results in men (5, 16).

This study is limited by the lack of both pre-
and post-hormones in men using Clomiphene. We
suggest doing this study with a large population to
evaluate the effect of Clomiphene on hormones,
and we can decide whether or not to prescribe
Clomiphene to manage hormonal levels.

5. Conclusion

Our findings showed that the sperm retrieval
rate in micro-TESE did not increase after receiving

Page 947



International Journal of Reproductive BioMedicine

CC. Also, the levels of testosterone, FSH, LH,
and prolactin levels did not affect the micro-TESE
results between the 2 groups. Using CC did not
significantly increase the testosterone, FSH, and
LH hormones; however, testosterone hormones
being close to a significant level needs further
study with a larger sample size to make a decision.

Acknowledgments

We thank all our patients and their relatives. This
research was financially supported by the Research
and Clinical Center for Infertility, Shahid Sadoughi
University of Medical Sciences, Yazd, Iran.

Conflict of Interest

The authors declare that they have no conflict of
interest.

References

[1] Finnessy E. How to boost your chances of getting
pregnant. Available at: https://erinfinnessy.com/copywriter-
blog/2021/10/31/how-to-increase-your-chances-of-getting-
pregnant. (cited 2023 Mar 27).

[2] Vander Borght M, Wyns C. Fertility and infertility: Definition
and epidemiology. Clin Biochem 2018; 62: 2—-10.

[3] Wang C, Swerdloff RS. Limitations of semen analysis as
a test of male fertility and anticipated needs from newer
tests. Fertil Steril 2014; 102: 1502-1507.

[4] Punjani N, Kang C, Lamb DJ, Schlegel PN. Current updates
and future perspectives in the evaluation of azoospermia:
A systematic review. Arab J Urol 2021;19: 206-214.

[5] Eken A, Gulec F. Microdissection testicular sperm
extraction (micro-TESE): Predictive value of preoperative
hormonal levels and pathology in non-obstructive
azoospermia. Kaohsiung J Med Sci 2018; 34: 103-108.

[6] Spahovic H, Goktolga U, Junuzovic D, Goktas C, Rama
A. Evaluation of prognostic factors and determinants
in surgical sperm retrieval procedures in azoospermic
patients. Med Arch 2017; 71: 243-245.

[7] Shiraishi K, Ohmi C, Shimabukuro T, Matsuyama H.
Human chorionic gonadotrophin  treatment prior
to microdissection testicular sperm extraction in
non-obstructive azoospermia. Hum Reprod 2012; 27:
331-339.

Wosnitzer M, Goldstein M, Hardy MP. Review of
azoospermia. Spermatogenesis 2014; 4: e28218.

I

Page 948

Vahidi et al.

[9] Cocuzza M, Alvarenga C, Pagani R. The epidemiology and
etiology of azoospermia. Clinics 2013; 68 (Suppl): 15-26.

[10] Maglia E, Boeri L, Fontana M, Gallioli A, De
Lorenzis E, Palmisano F, et al. Clinical comparison
between conventional and microdissection testicular
sperm extraction for non-obstructive azoospermia:
Understanding which treatment works for which patient.
Arch Ital Urol Androl 2018; 90: 130-135.

[11] Schlegel PN, Li PS. Microdissection TESE: Sperm retrieval
in non-obstructive azoospermia. Hum Reprod Update
1998; 4: 439.

[12] Franco G, Scarselli F, Casciani V, De Nunzio C, Dente D,
Leonardo C, et al. A novel stepwise micro-TESE approach
in non obstructive azoospermia. BMC Urol 2016; 16: 20.

[13] Vahidi S, Narimani N, Abouei S, Sadeghi A, Lorian
K, Rahavian A. Comparison of intracytoplasmic sperm
injection outcomes in azoospermic men who underwent
testicular sperm extraction vs. Microdissection testicular
sperm extraction: A cross-sectional study. Int J Reprod
BioMed 2021; 19: 837-844.

[14] Nishimura H, L'Hernault SW. Spermatogenesis. Curr Biol
2017; 27: R988—-R994.

[15] Enatsu N, Chiba K, Fujisawa M. The development of
surgical sperm extraction and new challenges to improve
the outcome. Reprod Med Biol 2015; 15: 137-144.

[16] Alrabeeah K, Addar A, Alothman A, Melha SA, Alkhayal A.
Effect of hormonal manipulation using clomiphene citrate
prior to microdissection testicular sperm retrieval. Urol Ann
2021;13: 254-257.

[17] Esteves SC, Miyaoka R, Roque M, Agarwal A. Outcome of
varicocele repair in men with nonobstructive azoospermia:
Systematic review and meta-analysis. Asian J Androl 2016;
18: 246-253.

[18] Bernie AM, Shah K, Halpern JA, Scovell J, Ramasamy R,
Robinson B, et al. Outcomes of microdissection testicular
sperm extraction in men with nonobstructive azoospermia
due to maturation arrest. Fertil Steril 2015; 104: 569-573.

Hussein A, Ozgok Y, Ross L, Rao P, Niederberger C.
Optimization of spermatogenesis-regulating hormones in
patients with non-obstructive azoospermia and its impact
on sperm retrieval: A multicentre study. BJU Int 2013; 111:
E110—-EN4.

[20] Reifsnyder JE, Ramasamy R, Husseini J, Schlegel PN.
Role of optimizing testosterone before microdissection
testicular sperm extraction in men with nonobstructive
azoospermia. J Urol 2012; 188: 532-536.

[21] Roth LW, Ryan AR, Meacham RB. Clomiphene citrate in the
management of male infertility. Semin Reprod Med 2013;
31: 245-250.

[22] Fakhri A, Wu C, Kirmus L, Grober E, Lo K, Jarvi K. Increases
in serum testosterone 1 month following the start of
low dose clomiphene citrate predicts the magnitude of
increases in sperm concentration with 3 months of therapy
for men with infertility. J Urol 2018; 199: pdO1—pd11.

[23] Matsumiya K, Kitamura M, Kishikawa H, Kondoh
N, Fujiwara Y, Namiki M, et al. A prospective
comparative trial of a gonadotropin-releasing hormone
analogue with clomiphene citrate for the treatment of
oligoasthenozoospermia. Int J Urol 1998; 5: 361-363.

[19

=

https://doi.org/10.18502/ijrm.v21i11.14658


https://erinfinnessy.com/copywriter-blog/2021/10/31/how-to-increase-your-chances-of-getting-pregnant
https://erinfinnessy.com/copywriter-blog/2021/10/31/how-to-increase-your-chances-of-getting-pregnant
https://erinfinnessy.com/copywriter-blog/2021/10/31/how-to-increase-your-chances-of-getting-pregnant

