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Background: Prepubertal patients receiving chemotherapy are relatively resistant to cyclophospha-
mide-induced germinal cell alterations. We studied the possible protective effect of testosterone and
triptorelin to inhibit gonadal activity in men and women receiving cyclophosphamide, respectively.

Study Design: Nonrandomized trial.
Setting & Participants: 28 consecutive patients, 11 men and 17 women, from a university medical

center with various forms of glomerulonephritis, treated with cyclophosphamide.
Intervention: Men received cyclophosphamide plus testosterone; women were divided into 2 groups:

13 patients (group A) received cyclophosphamide plus triptorelin; 4 (group B) received only cyclophos-
phamide.

Outcomes & Measurements: Serum follicle-stimulating hormone (FSH) and serum luteinizing
hormone levels and, in addition, sperm counts and testosterone levels in men and estradiol levels in
women were measured before and after treatment with cyclophosphamide.

Results: All 10 men became azoospermic or severely oligospermic during treatment; after 12
months, all except 1 had a normal sperm count and FSH levels were normal. In women during
cyclophosphamide therapy, amenorrhea occurred in all patients. After cessation of therapy, all women
in group A started to menstruate regularly, and at the end of follow-up, ovulatory cycles were
demonstrated in all women. Hormone levels showed no significant changes throughout the observation
period. Six women conceived, and the pregnancies were brought to term successfully without complica-
tions. In group B, all 4 women developed sustained amenorrhea; serum FSH and luteinizing hormone
levels at the end of therapy and follow-up were significantly higher with respect to baseline; estradiol
levels at the end of follow-up were significantly lower compared with baseline and corresponding values
in group A.

Limitations: The substudy in men is uncontrolled, the substudy in women is nonrandomized.
Conclusions: The study suggests a protective effect of testosterone and triptorelin against cyclophos-

phamide-induced gonadal damage in men and women with various forms of kidney disease, respectively.
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Cyclophosphamide is the immunosuppres-
sant drug of choice for the treatment of

patients with severe systemic lupus erythemato-
sus (SLE), antineutrophil cytoplasmic antibody–
associated vasculitides, and glomerulonephritis
and is widely used for the treatment of patients
with various immune-mediated rheumatic, renal,
neurological, and hematologic diseases or their
complications (reviewed in1). However, the im-
pact of this therapy on fertility is an important
consideration for many patients.

Several attempts have been made both in ani-
mals and humans to preserve gonads from cyclo-
phosphamide-induced damage, with conflicting
results (reviewed in2-5).

Prepubertal patients who receive large doses of
cyclophosphamide seem to recover gonadal func-

tion better than adults, suggesting that active germi-
nal cells are more sensitive to cyclophosphamide
because of their increased mitotic activity. These
observations have led to many trials of suppression
of gonadal function, with the aim toward inducing
a prepubertal state (reviewed in4).
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In a previous pilot study,6 we showed the
protective effect of testosterone administered to
men receiving cyclophosphamide for various
forms of glomerulonephritis. In the present study,
we extend our observations in men and also test
the efficacy of a hormonal strategy for fertility
preservation in women.

METHODS
In this prospective nonrandomized trial, we enrolled 28

consecutive patients referred to our clinic between 1998 and
2005 (Fig 1), 11 men and 17 premenopausal women (men:
age range, 18 to 59 years; average, 32 years; women: age
range, 14 to 45 years; average, 30 years) with different
immune-mediated diseases (Table 1). Samples obtained by
means of percutaneous renal biopsy from all patients were
examined by using immune fluorescence, optic, and electron
microscopy.

All patients received prednisone and cyclophosphamide as a
monthly intravenous bolus according to the protocol reported
extensively elsewhere.7 Briefly, the standardized regimen used
for treatment included: methylprednisolone, 250 mg, intrave-
nously for 3 days, followed by prednisone, 1 mg/kg, orally for 2

months, decreased on average by 25 mg every month to a final
dosage of 25 mg orally every other day. In addition, all patients
received intravenous cyclophosphamide at a dose of 15 to 20
mg/kg of body weight every 30 days for 6 to 9 months. After
that, alkylating agent therapy was interrupted and prednisone
dosage was tapered according to the steroid-withdrawal sched-
ule.

Average durations of treatment were 7 months for men
and 9 months for women. Total cyclophosphamide doses
were 6 to 12 g, with an average of 7.7 g, for men and 5.5 to
11 g, with an average of 8 g, for women (Table 1).

Each patient was told of the possible risks of treatment
and gave written informed consent. The study protocol was
approved by our local ethical committee and is in agreement
with the Declaration of Helsinki.

Men

Men received testosterone (a commercial blend of enan-
thate and propionate esthers of testosterone), 250 mg, intra-
muscularly every 15 days in addition to prednisone and
cyclophosphamide. The increased dose (compared with our
previous pilot study6) was given to obtain faster inhibition of
gonadotropin secretion.8 Patients began receiving testoster-
one 30 days before starting cyclophosphamide therapy and

Figure 1. CONSORTflowchart.
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