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Abstract

Introduction: Microdissection Testicular Sperm Extraction (micro-TESE) is a surgical method used for
retrieving sperm from men with non-obstructive azoospermia. Clomiphene citrate (CC) is a selective
estrogen receptor modulator (SERM) that stimulates luteinizing hormone (LH) and follicle-stimulating
hormone (FSH) production. It is believed that treating patients with CC prior to micro-TESE increases the
chance of sperm retrieval.

Methods: This retrospective study was conducted in a tertiary care center in Riyadh, Saudi Arabia and
included all patients who underwent Micro-TESE from August 2015 to November 2018. Data related to
the pre-surgery hormonal levels, testicular volume, and associated genetic abnormalities were collected.
chi-square and t-test were used to compare variables. A p-value of less than 0.05 was considered significant.
Results: A total of 122 patients were included in this study, with 30.0% (n=37) treated with CC. The overall
sperm retrieval rate was 44.3%. Micro-TESE results were not statistically affected by age, testosterone levels,
Klinefelter syndrome, or taking CC. However, higher testicular volumes and lower LH and FSH levels had
more positive micro-TESE results.

Conclusion: In conclusion, Micro-TESE results were not affected by CC, age or testicular volume.
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INTRODUCTION parenchyma and identify and examine the larger tubules

to find spermatozoa.’!
In men with nonobstructive azoospermia (NOA),

microdissection testicular sperm extraction (micro-TESE)
is a surgical method used for obtaining spermatozoa in
males secking fertility. The success rate for this procedure
ranges from 25% to 60%.!"* The minimally invasive
procedure is safe and aims to preserve testicular function.”!
It involves exposing and uncovering the larger testis. A
microscope is used to visualize and examine the testicular
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Specific drugs are used as medical treatment to improve
sperm motility, increase spermatogenesis, and adjust
testosterone levels. This is accomplished by stimulating
Leydig cells to produce more testosterone and increasing
follicle-stimulating hormone (FSH) and luteinizing
hormone (LH) levels to stimulate the Sertoli cells to
increase sperm production. Clomiphene citrate (CC) is a
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selective estrogen receptor modulator that stimulates LH
and FSH secretion and stops the central estrogen feedback
system, increasing sperm production. CC has been used
for decades to treat male infertility with positive results
and may increase the chance of pregnancy. However, this
application is still off label as it is only approved to treat
female infertility.*”) Hussein ¢# a/. reported that hormonal
treatment, such as CC, to treat male infertility patients, prior
to micro-TESE, improves the chance of sperm retrieval
compared to patients not receiving CC.I In addition,
Shiraishi e a/. compared the effect of human chorionic
gonadotropin (hCG) treatment in men with a negative
micro-TESE." With the second micro-TESE attempt, 21%
of the patients that received hCG had a positive sperm
collection, with all the untreated patients having no sperm.

In this retrospective study, we investigated all patients
who underwent micro-TESE at King Abdulaziz Medical
City (KAMC) in Riyadh from August 2015 to November
2018. Retrieved data included presurgical hormonal levels,
testicular volume, associated genetic abnormalities, and
intra-surgical reports, and a comparison of the effect of
using or not using CC on the micro-TESE results was done.

METHODS

This was a retrospective cohort study investigating all
men with nonobstructive azoospermia who underwent
micro-TESE at KAMC, Riyadh, from August 2015 to
November 2018. Patients were prescribed CC 50 mg daily
for 3—6 months prior to the micro-TESE. If sperm was
not noted in the ejaculate 6 months after the treatment
as per pre-established department protocol for men with
low TT, testicular sperm extraction by micro-TESE was
performed. Data were retrieved from medical records of all
men who had undergone micro-TESE. The data included
testicular volume, presurgical hormone levels (LH, FSH,
and testosterone), genetic testing, hormonal treatment,
and procedure results (presence of sperm). All cases of
nonobstructive azoospermia, who remained azoospermic
after 12 months and underwent a micro-TESE for the
first time in the study period, were included. Data were
entered in an Excel Sheet, and SPSS IBM SPSS version 24;
USA software was used for statistical analysis. t-test was
used to compare the means of continuous variables, and a
Chi-square test was used to compare categorical variables.
P < 0.05 was considered statistically significant.

RESULTS

The sample size was 122 patients. Table 1 displays the
baseline characteristics including age, LH, FSH, and
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testosterone levels. The mean age was 37 = 8.84 years,
the mean LH was 8.32 & 6.08 IU/L, the mean FSH was
15.83 + 11.64 IU/L, and the mean testosterone level
was 15.84 + 9.50 nmol/L. A third (30.32%, » = 37) of
the sample was prescribed CC. Karyotyping was done,
indicating that 9% (7 = 11) of the patients had Klinefelter
syndrome with two prescribed CC and 2.5% (# = 3) had
Y chromosome micro deletion and none was prescribed
CC. All patients with abnormal cytogenetics did not have
successful sperm retrieval. The overall sperm retrieval
rate was 44.3%. Excluding the patients with abnormal
cytogenetics increased the sperm retrieval rate to 50%.
The micro-TESE results were not statistically affected by
age, testosterone levels, and taking CC [Tables 2 and 3].
However, higher testicular volumes and lower LH and FSH
levels were more prevalent in the positive micro-TESE
group, which was statistically significant [Table 2]. Taking

Table 1: Demographics and baseline characteristics (n=122)

Variable Mean+SD
Age 36.69+8.84
LH (IU/L) 8.32+6.08
Follicular stimulating hormone (IU/L) 15.83+11.64
Testosterone 15.84+9.50
Right testicle volume (mL) 10.17+5.31
Left testicle volume (mL) 9.59+4.76

SD: Standard deviation

Table 2: The association between positive sperm retrieval
and other demographic variables

Variable MeanzSD P
Sperm found No sperm found

Age 37.98+9.81 35.68+7.20 0.139
Right testis volume (mL) 12.40+5.84 7.95+4.11 0.000
Left testis volume (mL) 11.50+4.77 7.68+3.96 0.001
LH (IU/L) 6.45£3.25 9.72+7.25 0.005
FSH (IU/L) 13.14£8.96 17.78+12.98 0.035
Testosterone (nmol /L) 16.1£11.09 15.64+8.29 0.793

SD: Standard deviation, LH: Luteinizing hormone,
FSH: Follicle-stimulating hormone

Table 3: The association between taking clomiphene citrate
and sperm retrieval

Variables Sperm found, n (%) Sperm not found, n (%) P
Taking CC 15 (40.5) 22 (59.5) 0.695
Not taking CC 39 (45.9) 46 (54.1)

Total 54 (44.3) 68 (55.7)

CC: Clomiphene citrate

Table 4: The association between taking clomiphene citrate
and hormonal levels

Variables MeanzSD P
Taking CC Not taking CC

LH (IU/L) 8.42+5.28 8.28+6.44 0.912

FSH (IU/L) 16.3748.72  15.59+12.77  0.741

Testosterone (mean+SD) nmol/L  14.21+7.60  16.58+10.20 0.224

SD: Standard deviation, LH: Luteinizing hormone,
FSH: Follicle-stimulating hormone, CC: Clomiphene citrate
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CC was associated with higher levels of LH and FSH levels,
which was not statistically significant [Table 4].

DISCUSSION

In the current study, we investigated the outcome of presurgical
treatment with CC for men with nonobstructive azoospermia
to enhance sperm retrieval via micro-TESE. Taking presurgical
CC did not improve sperm retrieval. Patients taking CC had
higher LH and FSH and lower testosterone levels, which was
not statistically significant. Patients who had a successful sperm
retrieval had larger testes bilaterally and lower presurgical LH
and FSH, which was statistically significant (P < 0.05). CC is
one of the most frequently used medications to treat idiopathic
male infertility and has been studied comprehensively. It was
previously reported that presurgical CC, used by urologists,
enhanced pregnancy rates in addition to sperm detection in the
ejaculate.”"! Ghanem ¢74/. in a review of evidence-based male
infertility treatments reported that the use of anti-estrogens
such as CC, due its low cost and mild side effect profile, was
justified, but no strong evidence exists in support of its use as
a single treatment. Most studies related to the topic had major
methodological limitations such as a limited sample size and
short duration.!"!

Hussein ef al. researched the effect of CC on 42 men
with nonobstructive azoospermia and reported that all
patients had sufficient sperm for intracytoplasmic sperm
injection (ICSI) in their ejaculate (64.3%) or by testicular
sperm extraction (35.7%)."" However, due to the lack of
research and despite being used for decades to treat male
infertility, its use is still considered off label.) Hussein e a/.
also investigated the effect of CC and reported that 10.9%
of patients who received CC had visible sperm on semen
analysis posttreatment and sperm was retrieved for 57.7%
who went for micro-TESE sperm compared to 33.7% in
the control group (P < 0.001).1

Our findings differ from that of Hussein ¢# a/,'” which is
attributed to the population investigated as they excluded
men with Sertoli cell only syndrome and a varicocele.
Also, the maximum age for patients in their study was 39
years with a mean age of 29.6 years. In the current study,
the mean age was 306.9 years with a maximum of 65 years.
Age is proposed to play a role in infertility and decreases
pregnancy rates.!”! In addition, males with small testes
were not included as the mean volume for the right and
left testes was 18.6 mL and 18.4 mL, respectively, and the
minimum 10.2 and 10.4 mL. In the current study, the mean
for the right and left testes was 10.17 mL and 9.59 mL and
the minimum testes volume included was as small as 5 mL.
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In the current study, presurgical LH and FSH levels were
found to be higher in the group who had negative sperm
retrieval. This coincides with Eken e a/. who also reported
higher LH and FSH levels in negative micro-TESE
sperm retrieval which was not statistically significant."!
In contrast, Ramasamy ¢7 a/. concluded that the FSH level
does not affect micro-TESE results and had successtul
sperm retrieval in patients with an FSH >90 IU/mL.I""

It has been reported that micro-TESE is an effective
method to retrieve sperm in patients with Klinefelter
syndrome, even in cases of nonmosaic Klinefelter
syndrome.'"" In our findings, all men with Klinefelter
syndrome had negative micro-TESE results, which may
be due to the small sample size (# = 11). A major concern
with sperm retrieved from men with Klinefelter syndrome
is the ability of the spermatozoa to fertilize and develop
an embryo and eventually a healthy baby."”) Ramasamy
et al reported that ICSI in couples with infertility due to
Klinefelter syndrome, had a fertilization rate of 54.2% with
the pregnancy rate per embryo transfusion 27.2%; however,
only one of 12 couples in their study delivered a healthy
baby girl. Infertile couples due to Klinefelter syndrome
deserve a chance to achieve fertility and potentially father
healthy children. Ramasamy ¢7 a/. studied the effect of the
pretreatment of men with Klinefelter syndrome for at least
3 months with anastrozole, hCG, CC, or testolactone. Their
findings revealed a sperm retrieval rate of 55.5%, 75%,
100%, and 65%, respectively.!')

Men with hypogonadism (defined as a serum testosterone
level less than 300 ng/dl) usually present with NOA, and
there are many medical treatment options available. It
should be noted that these patients have no targetable
ot specific cause of infertility, and controversy exists
regarding the treatment options and their efficacy as
presurgical hormonal stimulation. Reifsnyder e al.
reported in a retrospective study, over 11 years, with
1054 patients who underwent micro-TESE, that men
with NOA and hypogonadism had an increased serum
testosterone level after the hormonal treatment, which
did not affect the overall sperm retrieval rate, pregnancy
rate, and successful live births.?!! Other hormonal
treatment for male infertility, other than CC, exists. Some
of these are aromatase inhibitors such as anastrozole
and testolactone, which aim to correct the abnormal
testosterone-to-estrogen ratio in infertile men.
Pentoxifylline acts by inhibiting phosphodiesterase and
results in increasing cyclic adenosine monophosphate
levels and is thought to increase testicular blood flow
and decreasing oxidative stress on sperm.”! All these
treatments are still considered off-label and the only
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FDA-approved class of drug to treat male infertility is
gonadotropins which include FSH, LH, and GnRH.P!

The current study has some limitations due to its
retrospective nature and limited sample size. In addition,
we did not determine the pregnancy rate for the patients
with successful sperm retrieval as for most patients, the
sperm is still frozen and ICSI is planned in future or the
ICSI was done elsewhere. Future studies with a larger
sample size are required to explore this topic in-depth.
In addition, the reason for the low sperm retrieval rate
in our patients may be attributed to the high incidence
of abnormal cytogenetics (11.5% in total). Excluding the
abnormal cytogenetic group increased the sperm retrieval
rate to 50% in both patient group, with or without CC.

CONCLUSION

Our study showed that CC, used in the standard protocol
prior to micro-TESE, does not affect the sperm retrieval
rate. This topic requites further exploration in a randomized
clinical trial with a large sample size, to provide strong
evidence of the benefit of CC in male infertility and
as hormonal stimulation prior to micro-TESE. Future
research, in this setting, should investigate the effect of CC
on pregnancy rates and the number of successful live births.
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