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SHORT COMMUNICATION

Preliminary study of letrozole use for improving
spermatogenesis in non-obstructive azoospermia patients
with normal serum FSH

Giorgio Cavallini', Giovanni Beretta” and Giulio Biagiotti’

We investigated whether letrozole (2.5 mg day ') improves sperm count in non-obstructive azoospermia (NOA) patients. Four men
were included in this study, and they had folliculo-stimulating hormone and other hormone levels within the normal range and no
varicoceles or chromosomal aberrations. These four patients were administered letrozole for 3 months. Sperm count, testicular volume,
gonadotropin, testosterone (T) and estradiol (E2) blood levels were assessed before, during and 1 week after the suspension of
treatment. All patients showed spermatozoa in their ejaculate, increased gonadotropin and T levels and lower E2 levels (P<0.05 in all
cases), when letrozole was administered. This suggests that letrozole treatment might improve sperm count in an NOA sub-population;

however, more studies, including the proper controls, are needed to confirm its efficacy.
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INTRODUCTION

Azoospermia indicates the absence of spermatozoa in the ejaculate
after two assessments of centrifuged semen. Its prevalence is about
1% in the general population and 10%-15% in infertile couples.'
Azoospermia is classified as obstructive (OA) or non-obstructive
(NOA). NOA is defined by the clinical evidence of strongly affected
spermatogenesis, and OA results from a seminal-tract obstruction.
Men with OA typically have normal-sized testes, possible epididymal
fullness and normal serum follicle-stimulating hormone (FSH) levels.
Men with NOA present frequently with small testes and an elevated
FSH level; however, a minority of these men have normal testicles and
FSH levels within the normal range.” Only men with hypogonadotro-
pic-hypogonadism NOA or varicocele-associated NOA may yield
spermatozoa in their ejaculate after treatment; however, the majority
of men with NOA and normal or elevated FSH levels are only able to
father children after surgical retrieval of the spermatozoa from the
testicles, which is performed by testicular sperm extraction (TESE)
or with fine-needle aspiration (FNA). TESE and FNA yield spermato-
zoa in 30%—60% of cases depending on the technique used."

Patry et al.’ recently reported one case of hypospermatogenesis
(having FSH levels within the normal range), which was converted
to active spermatogenesis after letrozole (Femara; Sanofi-Novartis,
Paris, France) use. However, the patient remained azoospermic due
to an obstruction in the epididymis that was not adequately assessed
when surgery was performed. Saylam et al.* recently treated 17 NOA
patients who had low (<10) testosterone (T)/estradiol (E2) ratios with
letrozole. Four of these men showed spermatozoa in their ejaculate
after 6 months of therapy.

Letrozole is a member of a novel class of nonsteroidal, hormone-
targeting agents used for breast cancer therapy. It reversibly inhibits
aromatase, which is an enzyme that converts androgen precursors in
adipose tissue to estrogen.” To offer an alternative to surgery, letro-
zole’s efficacy in restoring spermatogenesis needs to be confirmed in a
larger, independent and well-controlled study of patients with NOA
and normal FSH levels. In the present study, we tested the effect of
letrozole treatment in four NOA with normal FSH levels to determine
a possible effect on sperm count.

PATIENTS AND METHODS

This study began on 2 January 2010 and is still ongoing. We are still
reporting our results to date to stimulate more research in this field.
An azoospermia diagnosis was determined with two centrifuged
semen samples collected after a 3- to 4-day abstinence period.® The
Andros-Italia Institutional Review Board authorized the study, and
the patients gave written informed consent for the ‘off-label’ admin-
istration of letrozole.

Clinical history, physical examination, bilateral scrotal duplex
scans, blood hormonal levels (FSH, luteinizing hormone (LH), E2,
T and prolactin (PRL)) and a genetic assessment (Y microdeletion
detection, screening for cystic fibrosis and karyotype) were performed
for each patient.? Testicular volume (cm®) was measured by ultra-
sonography using the three-diameter technique ((lengthXwidthX
height)x0.71).” A differential diagnosis between NOA and OA was
determined using the bilateral scrotal duplex examination in all
patients. A peak systolic velocity of the testicular arteries that was
greater than 9 cm's~ ' was considered sufficient for an NOA diagnosis.”
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The preliminary status of this study, which involves only four
patients and lacks controls, required us to test patients who were very
similar to a case described by Patry et al;’ therefore, only men with
FSH blood levels within the normal range (2-10 TU 17!), a normal
karyotype and no Y microdeletion and/or varicoceles were included.
Four patients (29, 35, 41 and 44 years old) were tested. Two patients
had previously undergone FNA in another infertility centre, and no
spermatozoa were retrieved. Cytological examination of the samples
indicated hypospermatogenesis, and these patients refused surgery
and asked for the medical treatment for NOA.

They received letrozole (2.5 mg day™ ') for 3 months because 64
days are required for the complete maturation of spermatozoa from
the stem-cell stage.® Additonally, 2.5 mg day ™" is the recommended
dose for human use, which has been used in previous studies.* FSH,
LH, T, E2 and PRL levels were measured monthly during 3 months.
Sperm count and testicular volume calculations were performed
before and 3 months after the beginning of treatment to reduce the
need for many examinations, which improved their compliance with
the study. An identical assessment was performed 1 week after drug
suspension.

Differences of FSH, LH, T, E2 and PRL levels before, in the course
and after letrozole administration have been assessed with Kruskal—
Wallis test.” Calculations have been performed using MATLAB pro-
gram (http://www.mathworks.it). P<<0.05 was considered statistically
significant.

RESULTS

The results are presented in Table 1. No patient who was treated
with letrozole remained azoospermic. The sperm concentration
before treatment was 0 in both centrifuged semen samples (see
section on ‘Patients and methods’) in all patients. Three months
after treatment, sperm concentrations ranged from 40 000 to 90
000 ml~*. Hormone levels were within the reference values before
treatment in all patients. FSH, LH and T levels progressively sig-
nificantly increased each month and were higher than the reference
values (P<<0.05) during the course of treatment; however, E2 and

PRL levels significantly fell (P<<0.01) within the first month of
letrozole treatment. All hormones returned to their respective ref-
erence values 1 week after drug suspension. Testicular volume
always remained below the reference value. The ejaculated sper-
matozoa were cryoconserved for intracytoplasmic sperm injection
procedures. Side effects included the loss of libido (all cases), cuta-
neous rashes (two cases) and nervousness (one case).

CONCLUSIONS

The results indicate that spermatogenesis might improve with letro-
zole administration for 3 months in men with NOA and normal serum
levels of FSH, E2 and T. This small group of four patients represents a
subgroup of men suffering from NOA.

All patients suffered losses of libido despite the supra-physiological
levels of T, FSH and LH; however, in a study on the sexual behaviour of
men with aromatase congenital deficiency, a loss of libido occurred
even with supra-physiological levels of testosterone. This suggests that
oestrogens could have a role in supporting libido."°

Letrozole was used in this study because indirect comparisons
between letrozole and anastrozole suggest stronger evidence for the
benefits of the use of letrozole in breast cancer treatment in postme-
nopausal women who require oestrogen-deprivation therapy. This is
probably due to its stronger inhibition of aromatase.'’ Additionally,
this drug was used in other studies of spermatogenesis and NOA
(Patry et al.’ and Saylam et al.*). We anticipate that our study may
provide information to either confirm or refute the results reported by
Patry et al.> Although the results look promising, additional data and
double-blind, prospective-controlled trials are mandatory to ascertain
the efficacy of letrozole for NOA.

If an effect of letrozole on spermatogenesis and sperm count in an
NOA sub-population can be substantiated in further studies, this
effect is most likely from an increase in gonadotropin and androgen
levels in the blood and a parallel decrease in E2 levels. Similarly, aro-
matase inhibitors are believed to increase sperm count, androgen and
gonadotropin levels and to lower blood E2 levels in oligoasthenoter-
atospermia patients.'>"?

Table 1 Sperm count, testicular volume and blood levels of FSH, LH, T, E2 and PRL before, during and after letrozole administration

(2.5 mg day™1).

Variables examined Before treatment”

At the end of treatment (third month)"

One week after treatment suspension”

FSH (IU 1712 4.8(3.2-5.8) 44.0 (38.4-49.0) 4.2(3.9-4.4)

LH (U I7hP 4.25(3.2-4.8) 14.25 (2.6-16.1) 4.20 (3.4-5.0)

T(ngdl™H)° 331.0 (259.2-411.9) 1117.0 (924.6-1296.2) 393.0 (305.3-532.9)

PRL (mU 171)? 10.5 (8-14) 0 9.5(7-11)

E2 (pg mI~1)® 40.5 (28-54) 0 (0-6) 38.0 (26-55)

T/E2 ratio 7.7 (7.0-11.3) 0 (20-550) 9.3(8.7-16.1)

Sperm concentration (sperm 0 65 000 (40 000-90 000) 700 (500-1000)
number, mi~1)

WHO class a+b motile sperm (%) 0 8.7 (6.2-12.6) —

Typical forms (strict criteria) (%) 0 2.4(1.0-4.3) —

Sperm volume (ml) 2.6 (2-4) 2.9(2.5-4.6) 2.6 (2-4)

Bilateral testicular volume (cm?3) 15.5 (14-19) 16.0 (15-20) —

Abbreviations: E2, estradiol; FSH, follicle-stimulating hormone; LH, luteinizing hormone; PRL, prolactin; T, testosterone.

@Reference values=2-10;

b Reference values=0.8-10.0;
®Reference values=221.8-786.2;
dReference values=8-40;

¢ Reference values=20-75;

Data are presented as median (range);
w=infinite; —, not tested.
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