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ABSTRACT

Introduction: Systemic lupus erythematosus (SLE) is an autoimmune disease that affects fertile-age women and of 
which treatment includes immunosuppressive agents that can affect the gonads. Objective: To evaluate the frequency 
of menstrual alterations in lupus patient treated with immunosuppressive agents (ISA). Patients and Methods: A total 
of 87 patients, aged < 40 years, were studied. The patients were followed by outpatient management and the treatment 
used was verified. Only organic causes of menstrual alterations were excluded from the study. The menstrual alterations 
were correlated with the type and time of use of different ISA. Results: Age varied from 14 to 38 years, with a mean 
age of 28.01 ± 5.81 years; the mean age at menarche was 13.12 ± 1.77 years and the diagnosis of SLE was at 21.40 ± 
5.75 years. Corticoids were used as single therapy by 63.2% of them, for a mean time of 6.11 ± 5.14 years and the use 
of other immunosuppressive agents occurred with a mean time of 5.60 ± 3.59 years. Menstrual alterations occurred 
in 37.9% and amenorrhea in 11.5%. There was an association between menstrual alterations with the use of ISA (P = 
0.034). Conclusion: The frequency of menstrual alterations was higher than that found in the general population, similar 
to what was observed in other publications on lupus treatment. The higher frequency of menstrual alterations in these 
patients was significantly associated with the use of ISA. The results justify caution when prescribing these medications, 
research indication and the use of techniques for ovarian preservation means. 

Keywords: premature ovarian failure; immunosuppressive agents; uterine hemorrhage; systemic lupus erythematosus; 
amenorrhea.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic inflammatory 
autoimmune disease that affects multiple organs, of unknown 
cause, characterized by the presence of several autoantibodies. 
It has a polymorphic clinical development, with periods of 
exacerbation and remissions. The development of the disease 
is associated with genetic predisposition and environmental 
factors and its etiology is yet to be fully clarified.1 

The knowledge that rheumatologic diseases have an exten-
sive impact on several organs and systems of patients and the 
studies aiming at the assessment of sexual and reproductive 

function show important results for clinical conduction due 
to the multifactorial origin and by the negative impact of the 
disease on the quality of life of patients of both sexes.2 

SLE presents predominantly in female patients, at a propor-
tion of 10:1 in relation to the male sex. The disease manifests 
mainly in menacme, when the ovarian function with a normal 
menstrual cycle and fertility are important for the woman’s 
health.1 Female patients with SLE undergoing treatment 
frequently report menstrual irregularities, amenorrhea and 
premature ovarian failure. Causal explanations associate them 
to both the autoimmunity and the used medications, specially 
the immunosuppressive agents (ISA).3,4 
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Several studies and publications have attempted to eva-
luate menstrual alterations related to autoimmune diseases 
and, especially, SLE.3,4,5 A prospective study in 36 patients 
with SLE, who were not receiving cyclophosphamide, sou-
ght to determine the prevalence of menstrual alterations and 
evaluate the possible association with  clinical, hormonal and 
therapeutic variables. Menstrual alterations were observed in 
52.7% (19/36), and the ovarian function was preserved in all 
of them. The current use of azathioprine was not associated 
with the menstrual alteration. SLE activity was considered as 
the main risk factor for menstrual alterations in patients not 
receiving alkylating drugs.5 

The immunosuppressive agents (ISA) broadly used in 
the treatment of SLE have a suppressive action through the 
capacity of inhibiting cell proliferation and producing apop-
tosis in immunological response cells. This action can extend 
beyond the immunological system and, among others, to the 
female reproductive organs. Corticoids, which are also part 
of this study, also present a immunosuppressive action and 
other possible consequences such as the retroinhibition of the 
hypothalamic axis.6 

The ovaries present different sensitivities to toxic substan-
ces. This sensitivity varies according to the patient’s age, the 
type and dose of the medication and the stage of evolution of 
the ovarian follicle. In the female ovary, the larger follicles, as 
well as antral and pre-ovulatory follicles, are more sensitive 
to toxicity, when the patient receives treatment with ionizing 
radiation and alkylating agents (cyclophosphamide).   It has 
been established that the total dose of cyclophosphamide to 
produce amenorrhea is 20.4 g in women aged 20 to 29 years; 
9.3 g between 30 and 39 years and 5.2 g between 40 and 49 
years.7

In the male gender, the functional assessment of the gonads 
in patients with SLE is a concern on the part of researchers. 
In a functional analysis, the abnormalities in sperm cells and 
decrease in testis volume are researched variables. The use of 
intravenous cyclophosphamide is considered a risk factor for 
permanent damage according to published research.8 

Publications have demonstrated the association between 
corticoid use and menstrual alterations, due to the crossed 
retroinhibition with the hypothalamus-pituitary-ovary axis. 
A randomized clinical study carried out in eumenorrheic 
patients aimed at verifying the alterations in the secretion of 
gonadotropins, follicle-stimulating hormone (FSH) and lutei-
nizing hormone (LH), of estrogens and progesterone. Cortisol 
injections and sequential measurements at the initial follicular 
phase showed a decrease in the pulsatile secretion of LH and 
FSH. The study demonstrated that cortisol directly alters the 

production of gonadotropins by interfering with the secretion of 
the gonadotropin-releasing hormone (GnRH). Only the excess 
of cortisol seems to interfere with and define the causes of 
menstrual alterations, such as, for instance, stress situations.9  

The analysis of gonadal function carried out in 25 males 
with SLE showed that the incidence of the following gonadal 
dysfunctions: testicular atrophy, elevated levels of FSH and 
LH and sperm cell alterations were statistically higher in pa-
tients with SLE than in the controls. The study concludes that 
a multidisciplinary approach is essential to offer preventive 
measures to these patients.10 

Considering the possible gonadotoxic effect, or the interfe-
rence with the hypothalamus-pituitary-ovary (H-P-O) axis, it is 
important to verify whether the patients submitted to treatment 
with ISA present clinical signs of menstrual alterations.  

The menstrual alterations with increased bleeding impair 
the social and work activities and can result in iron-deficiency 
anemia. The loss of fertility is a concern for these patients, as 
SLE occurs during a period when the woman often yearns for 
a child. Even more severe, premature menopause is a condition 
that anticipates health alterations in the woman with a higher 
tendency toward chronic degenerative diseases, gynecological 
cancer and early mortality.11

The aim of the present study was to evaluate possible 
effects of immunosuppressive drugs used in the treatment of 
SLE on the ovarian function, here evaluated through clinical 
manifestations of menstrual irregularities. The importance of 
the present study is emphasized by the scarcity of existing 
studies in the literature and the present is the first report of the 
assessment of patients in our region with this focus. We can 
now develop comparative studies with other patients from our 
country of continental dimensions and on several factors that 
can modify the disease evolution. 

PATIENTS AND METHODS

The cross-sectional study was carried out in  a population of 
patients with a diagnosis of systemic lupus erythematosus 
(SLE) treated at the service of rheumatology of Hospital das 
Clínicas da Faculdade de Medicina da Universidade Federal 
do Estado de Goiás. The women that came to the service from 
January 2007 and November 2008 were sequentially included 
in the study. A protocol was used to collect all the information 
on the patients, including the demographic data, the criteria 
that justified the diagnosis of SLE, gynecological and obste-
tric data and information related to the type of treatment they 
were receiving. 
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The inclusion criteria were: 1) to voluntarily agree to 
participate in the study and sign the Free and Informed 
Consent Form; 2) to have a established diagnosis of SLE ac-
cording to the criteria established by the American College of 
Rheumatology;12,13 3) to be at an age range between menarche 
and younger than 40 years; and 4) to have an active disease 
or not.

The exclusion criteria included: 1) refusal to participate at 
any moment during the research process; 2) use of contracep-
tives; 3) to have organic causes of uterine bleeding; 4) to have 
been submitted to a hysterectomy. 

According to the clinical indication of each case, the pa-
tients were submitted to the treatment with immunosuppressive 
agents (ISA) as a single or associated therapy (prednisone, 
cyclophosphamide, azathioprine and methotrexate), with doses 
being defined by the protocol of the service of rheumatology. 
Prednisone was used at an initial dose of 1 mg/Kg/day with 
a maintenance dose of 5-10 mg/day via oral route and cyclo-
phosphamide at a dose of 0.75 g/m2 up to 1 g/m2 via IV route, 
monthly. The dose of azathioprine was 2-3 mg/Kg/day via 
oral route and methotrexate at a dose of 10-25 mg via oral, 
intramuscular or IV route, weekly.

The diagnosis of altered uterine bleeding followed the 
classification suggested by Machado ,14 carried out according 
to the following criteria: normality, identified as eumenorrhea, 
characterized by bleeding between 21 and 35 days and amount 
between 20 and 80 mL, for 2 to 7 days. The alterations were 
grouped as they manifested either by excessive or decreased 
menstrual flow, increased time gap or reduced duration of the 
bleeding:
• Hypermenorrhea, with menstrual bleeding 

for more than seven days;  
• Menorrhagia, with a volume of bleeding > 

80 mL during the menstrual period; 
• Polymenorrhea, in case of bleeding 

within an interval < 18 days;  
• Hypomenorrhea, when the menstrual 

period lasts < 3 days; 
• Oligomenorrhea, when there is an interval 

> 45 days between menstrual periods; 
• Secondary amenorrhea, when there is an interval 

> 90 days between the bleeding episodes 
after the occurrence of menarche.14 
The normality of the uterine and ovarian anatomy, in order 

to consider the hemorrhage as dysfunctional, was also evalua-
ted by ultrasonography. A normal uterine volume was conside-
red as the one between 30 and 120 cm³, using as the measuring 
method the product of the longitudinal, antero-posterior and 

lateral diameters by the constant 0.5233 (calculation of volume 
as of an ellipsoid structure). Measurements of 3 to 9cm³ were 
accepted as normal ovarian volume, using as the measuring 
method the product of the longitudinal, antero-posterior and 
lateral diameters by the constant 0.4233 (calculation of volume 
as of an elliptical structure).15

The comparative study of the menstrual characteristics with 
the time of ISA use and of those with the different groups of 
medications used was carried out. Considering the presence 
of these continuous and nominal variables and due to the fact 
that they were samples with normal distributions, they were 
submitted to analysis of variance (ANOVA). Fisher’s test was 
used to test differences between nominal variables, of mens-
trual alterations or not with the use of ISA in both groups, due 
to the fact that the size of the sample presented by categories 
became insufficient for the Chi-square test to be used. The 
level of confidence was set at 95% and a P value < 0.05 was 
considered significant. 

The data were stored in a database that used an Excel 
spreadsheet (MS Office 2003). The tests were carried out with 
the SPSS software package, release 17.0 and the results were 
presented in tables and descriptive and comparative analysis 
in MS Word files. 

The study project was approved by the Committee of 
Ethics in Research of institution under protocol CEPMHA/
HC/UFG/142/06, of 11/30/2006 and carried out according to 
Resolution # 196/96 of the National Health Council (Conselho 
Nacional de Saúde), which supervises researches that involve 
human beings. 

RESULTS

The sample consisted of 87 women, with a mean age of 28.01 
± 5.81 years, who were distributed among the following age 
ranges: 14 to 19 years, 8 patients, amounting  to 9% of total; 20 
to 25 years, 20 (23%), 26 to 30 years, 27 (31%), 31 to 35 years, 
23 (26.4%), 36 to 38 years, 9 (10.4%). It was observed in the 
distribution that 9.2% of the patients were still adolescents and 
that 63.2% of the patients were younger than 30 years (Table 1).

In the studied group, the predominant ethnicity was 
Caucasian (55.2%) and Table 1 shows data regarding the age 
of occurrence of some of the study variables. 

These patients were submitted to treatment with ISA, 
individually or in combination with other drugs (prednisone, 
azathioprine, cyclophosphamide and methotrexate), according 
with the clinical indications.  Throughout the treatment, the 
patients used ISA according to the different clinical indications 
(Table 2).
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The way the medications were used throughout the treat-
ment are different from what is obtained at the moment of the 
research in a cross-sectional study, as shown in Table 2. 

The patients undergoing treatment with prednisone were the 
predominant group, with 63.2% receiving this type of therapy. 
The second group consisted of patients that used antiprolifera-
tive immunosuppressant drugs (azathioprine, methotrexate, or 
cyclophosphamide) individually, or in combination with the 
other drugs or the corticoid prednisone (Table 3). 

The time of medication use is shown in Table 3 and it can 
be observed that most used the medications for more than one 
year, with the mean time of prednisone use being 6.11 ± 5.14 
years and the mean time of the other ISA being 5.60 ± 3.59 
years (Table 4).

Table 4 shows the distribution of women that used immu-
nosuppressive medications according to the behavior of the 
menstrual cycle. It can be observed that 23 women, 37.9% 
of the total assessed, presented alterations in their menstrual 
cycles. Of the 17 patients that presented a decrease in the 
menstrual bleeding, ten were characterized by the presence of 
amenorrhea, which corresponds to 11.5% of the total number 
of assessed women that used immunosuppressive drugs.

When comparing the patients that presented and the ones 
that did not present menstrual alterations in relation to corticoid 
use, it can be observed that there is no statistically significant 
difference (P = 0.225). However, when the same comparison is 
made in relation to the use of other ISA, a significant difference 
can be observed (P = 0.034).

The analysis of the occurrence of menstrual alterations and 
the patients’ age showed the following frequency: in patients 
younger than 20 years, the alteration was 15.2%; from 21 to 
25 years, 18.2%; from 26 to 30 years, 36.4%; from 31 to 35 
years, 15.2%; and from 36 to 40 years, 15.2%. The frequency 
of patients with no menstrual alterations and the age ranges 
were: in those younger than 20 years, 5.6%; from 21 to 25 
years, 22.2%; from 26 to 30 years, 24.1%; from 31 to 35 
years, 31.5%; and from 36 to 40 years, 16.7%. There was 
no significant difference between the groups, with P = 0.242 
(Chi-square) (Table 5).

Table 5 shows the time (mean) in years of immunosuppres-
sive agent use (corticoids and other ISA) in relation to the type 
of menstruation of the study patients. 

DISCUSSION

The study showed menstrual alterations and amenorrhea with 
an absolute frequency that was higher than the one expected in 
the general population. This study group, although restricted 

Table 1 – Data on 87 patients with systemic lupus 
erythematosus that used immunosuppressive 
agents treated at HC-FM-UFG, 2007-2008

Characteristics Age range Mean

Age of Patients 14 - 40 28.01 ± 5.81 years

Menarche 10 - 19 13.12 ± 1.77 years

Age at diagnosis 10 - 36 21.40 ± 5.75 years

Amenorrhea 27.40 ± 7.07 years

POF 30.6 ± 5.32 years

HC = Hospital das Clínicas; FM = School of Medicine; UFG = Universidade Federal de Goiás;  
POF = Premature Ovarian Failure.

Table 2 – Distribution of the use of immunosuppressive 
medications at the time of the research and during treatment 
of patients with SLE treated at HC-FM-UFG, 2007-2008

ISA used Research Entire treatment

Prednisone 55 (63.2%) 36 (41.4%)

CY 6 (6.9%) 4 (4.6%)

AZA 3 (3.4%) 1 (1.1%)

MTX - (0.0%) 1 (1.1%)

Prednisone + AZA 12 (13.8%) 14 (16.1%)

Prednisone + Cy 6 (6.9%) 19 (21.8%)

Prednisone + MTX 3 (3.4%) 6 (6.9%)

Prednisone + Cy + AZA 2 (1.1%) 6 (6.9%)

Prednisone + Cy + MTX - (0.0%) 1 (1.1%)

HC = Hospital das Clínicas; FM = School of Medicine; UFG = Universidade Federal de Goiás;  
ISA = immunosuppressive agents; AZA = Azathioprine; Cy = Cyclophosphamide; MTX = methotrexate.

Table 3 – Distribution of patients with SLE according to 
the time of immunosuppressive medication use, divided 
in two groups, treated at HC-FM-UFG, 2007-2008

Time of use (years)
Number of cases

Corticoid Other ISA

< 1 07 04

1 and 2 07 05

3 and 4 16 07

5 and 6 08 03

7 and 8 04 07

9 and 10 04 03

11 and 12 04 01

13 and 14 01 02

    ≥ 15 04 -

 Total 55 32

HC = Hospital das Clínicas; FM = School of Medicine;  
UFG = Universidade Federal de Goiás; ISA = Immunosuppressive agents.
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Table 4 – Distribution according to the menstrual characteristic of the patients with SLE and the type 
of immunosuppressive agent used, divided in two groups, treated at HC-FM-UFG, 2007-2008

Menstrual Characteristic
Corticoid Other ISA Total

n % P n % P N %

Eumenorrhea 32 36.8   22 25.3   54 62.1

Menstrual Alt. 23 26.4 0.225 10 11.4 0.034* 33 37.9

Bleeding (+)
Hypermenorrhea
Polymenorrhea
Menorrhagia

13
3
6
4

14.9
3.4
6.9
4.6

 

3
1
2
-

3.4
1.1
2.3
0.0

 

16
4
8
4

18.4
4.6
9.2
4.6

Bleeding (-) 
Oligomenorrhea
Hypomenorrhea
Amenorrhe

10
3
1
6

11.5
3.4
1.1
6.9

 

7
2
1
4

8.0
2.3
1.1
4.6

 

17
5
2
10

19.5
5.7
2.3
11.5

HC = Hospital das Clínicas; FM = School of Medicine; UFG = Universidade Federal de Goiás; ISA = immunosuppressive agents; n = number of patients.     * Significant; test used: c2.

Table 5 – Mean of time, in years, of the use of immunosuppressive agents and type of 
menstruation in patients with SLE treated at HC-FM-UFG, 2007-2008

Variable Corticoid Others

Eumenorrhea
Menstrual alteration 
Amenorrhea

5.29 ± 3.94

6.34 ± 5.09

5.75 ± 6.09 

5.27 ± 3.83

4.35 ± 3.91

8.25 ± 4.42

HC = Hospital das Clínicas; FM = School of Medicine; UFG = Universidade Federal de Goiás.

to the inclusion of patients at the age range after menarche and 
before menopause, shows that the disease concentrates on the 
fertile period of the women, with a mean age of 28.01 ± 5.81 
years, which supports the concerns of the clinicians regarding 
ovarian function. 

Menstrual alterations were observed in 37.9% of the pa-
tients that used medications. The result of the present study is 
higher than the statistical data of 15% of menstrual alterations 
observed in patients that seek gynecological consultations, as 
seen in the literature. The frequency of menstrual alterations 
in the population is variable, according to the study base. The 
studies carried out through population survey, thus different 
from the groups that voluntarily seek the medical offices, 
present a higher frequency.  As it is more comprehensive, 
the research by survey shows that the frequency of menstrual 
alterations can be as high as 21.7%.16

When comparing with a cross-sectional study analyzing 
the prevalence and risk factors, menstrual alterations were 
observed in 49% of 61 patients with SLE. The group had as 
characteristics a mean age of 33.23 ± 10.96 years, 75% presen-
ted the severe manifestation of the disease. A group with 120 
women without lupus was constituted by random selection for 
reference as a control group. Of the patients with SLE, 65.6% 

used a corticoid associated with another immunosuppressive 
agent and 34.4% used only a corticoid.  Among the patients 
that used a combination with immunosuppressive agents, 
90% used cyclophosphamide, 5% azathioprine and 5% used 
cyclosporine. Most of the patients with menstrual alterations 
were between 31 and 50 years. The authors concluded that the 
menstrual irregularity was a dependent variable and the patient 
age, immunosuppressive therapy and cyclophosphamide were 
considered predictive for this adverse effect. The control group 
presented 16.7% of menstrual alterations. The results were 
consistent with previous studies that showed a prevalence of 
menstrual alterations among patients with SLE between 15% 
and 40%.17 Our study showed a lower mean age, but regar-
ding the type of therapy used, the ones that received corticoid 
were the predominant group. Prednisone was used by 63.2%, 
whereas 6.9% used cyclophosphamide individually and 9.1% 
used it in association with other immunosuppressive agents.

Without considering the SLE, dysfunctional menstrual 
alterations have different etiologies and frequencies according 
to the age range. The dysfunctional uterine hemorrhage that 
has an anovulatory cause is more frequent at the extremes of 
the reproductive life – in the early menarche and in the peri-
menopausal period – with 20% occurring in adolescence and 
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50% occurring at menopause; of the ones that have an ovulatory 
cause, 30% of them occur in menacme.14

In our study 69.8% of the patients that presented menstrual 
alterations were 20 to 35 years. As our study did not include 
patients older than 40 years, an age at which physiological 
menopause is not yet established, does not have the capacity 
to offer conclusions on the correlations of these characteristics. 

These variables, however, must be taken into account when 
one analyzes not only menstrual alterations, but reproductive 
health as a whole, of the female patient with juvenile systemic 
lupus erythematosus (JSLE) or adult-age SLE. 

A study carried out with 30 patients with JSLE undergoing 
treatment with cyclophosphamide, presenting a mean age of 
17.4 ± 3.2 years and mean age at menarche of 13.13 ± 1.4 
years, observed menstrual alterations in 63% of the patients 
with lupus and 23% in those from the control group.18

A Brazilian study on the sexual function and reproductive 
health of adolescent women with JSLE observed that sexual 
dysfunction with decreased vaginal lubrication, decreased 
orgasms and lack of satisfaction with the sexual life were sig-
nificantly higher in these patients. The study with 52 patients 
with JSLE and the same number of control individuals paired 
for age, however, did not observe any difference regarding pu-
bertal alterations, menstrual cycle abnormalities and cervical-
vaginal cytology with P > 0.05.  The mean age of this group 
was 16.7 ± 1.94 years.19

The results of cervical cytology studies show differences 
when the sample refers to older patients.  The study of the 
prevalence of alterations in colpocytological examinations of 
SLE patients with an older mean age presented differences in 
relation to the control group.  A study of 76 examinations of 
patients with lupus, with a mean age of 39 ± 9.7 years showed 
a higher prevalence of cytological alterations in these patients 
when compared to the control group, with results of 9.2% and 
1.2%, with P = 0.03. These alterations, however, did not corre-
late with the time of disease, use of ISA, presence of anti-Ro, 
anti-La or anti-DNA.20

The group with menstrual alterations in our series, when 
segmented, shows that 26.4% of the cases occurred in patients 
receiving some type of corticoid. The mechanism of action 
of corticoids influences several organs and functions of the 
human body. Currently, it is considered more important for the 
immunosuppressive action, the genomic action of production 
of the protein that inhibits the transcription factor kappa B. 
Another of its actions occurs at the hypothalamic-pituitary axis, 
inhibiting gonadal action.6 That can justify the interference on 
the production of gonadotropins, which stimulate the follicu-
lar development and hormone production, for endometrial 

proliferation and subsequent regular desquamation in time 
and quantity. 

Our study shows that the individual use of prednisone 
demonstrates a higher incidence of menstrual alterations than 
the one observed in patients with lupus nephritis. Although 
our study is limited, as it does not specify these patients, it is 
important to compare it with the randomized and controlled 
study of methylprednisolone and cyclophosphamide use, either 
individually or in combination, in patients with lupus nephritis. 
In the aforementioned study, 82 patients with lupus nephritis 
were followed for a period of up to five years, distributed in 
three groups and submitted to pulse therapy.  A group of 27 
patients received methylprednisolone via IV route, 1 g/m2 of 
body surface administered as rapid infusion for 60 minutes, 
during 3 consecutive days, followed by a monthly infusion 
during at least 12 months. The second group of 27 patients 
was treated with a cyclophosphamide infusion via IV route 
at a dose of 0.5 to 1 g/m2 of body surface, once a month for 
6 consecutive months and thereafter, every three months for 
at least two years. The third group used a combination of the 
two medications. The analysis of the adverse events showed 
uterine cervical dysplasia, avascular necrosis, herpes zoster, 
infection, and the most frequent, amenorrhea. Amenorrhea 
was verified in 7.4% of the patients in the group that used only 
methylprednisolone, 43% in the group that used a combination 
of methylprednisolone and cyclophosphamide and 41% in the 
group that used only cyclophosphamide.21  

Our results in which the immunosuppressive treatment 
was carried out exclusively with prednisone led to the highest 
frequency of menstrual alterations, deserve some considera-
tions. When we analyze the time of corticoid use at the study, 
we verify that the treatment can last more than 15 years. It is 
a long-term use and maintenance medication in order to keep 
the disease inactive. The use of corticoids that improves the 
disease has a long-term action, to act by inhibiting the pro-
duction of gonadotropins or inhibiting cell proliferation in the 
development of ovarian follicles and even of the endometrium. 

However, no significant association was observed (P = 
0.115) between the use of corticoid (prednisone) as independent 
medication and e menstrual cycle alterations. 

Cyclophosphamide, azathioprine and methotrexate were 
included in the other sample group of our study and these drugs 
were called other immunosuppressive agents.  

Cyclophosphamide is the most often found immunosup-
pressive agent in studies and publications. The studies more 
frequently show the analysis of amenorrhea in relation to the 
use of these ISA. Regarding amenorrhea, a review study of 
the main publications analyzing the use of cyclophosphamide 
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and ovarian function in adult and pediatric patients has shown 
that variations range from 11.7 to 37.3%.22 A cohort study with 
eight years of follow-up in eumenorrheic patients analyzed the 
predictive variable in amenorrhea occurrence when cyclophos-
phamide was used. The age of the patients at the time of the tre-
atment was considered as a predictive variable for amenorrhea. 
Age ≥ 32 years was considered determinant, in a study with 67 
patients treated with cyclophosphamide pulse and therefore, 
this type of treatment has been considered unadvisable in pa-
tients older than 31 years.23 In the present study, amenorrhea 
was verified in 11.5% of the patients. Cyclophosphamide was 
used by 15.1% of the patients and presented 5.7% of menstrual 
alterations. Lower doses and adequate time of use can justify 
these differences among the publications, in addition to other 
factors that might be considered. 

A statistical analysis associating the use of other ISA and 
comparing the patients that presented alterations with those 
that did not present menstrual alterations showed that there was 
significant difference. These results are similar to most studies 
following this direction, in which the cyclophosphamide use as 
ISA can be a risk factor for ovarian toxicity and dysfunction.  

On the other hand, the immunosuppressive drugs azathio-
prine and methotrexate are less frequently associated with 
ovarian alterations in the analyzed publications. The few 
publications are inconclusive on the ovarian toxicity of these 
medications. Studies carried out in mice with azathioprine at a 
dose of 100 mg/kg/day for 9 days inhibited weight gain, incre-
ased mortality, but had no influence on the number of oocytes 
or follicles in the ovaries of these animals.24 A study with 
azathioprine used in the control group for assessment of the 
toxicity of cyclophosphamide, did not demonstrate alterations 
in the ovarian function of the patients in the control group.23 

A study with 46 patients that analyzed anti-corpus luteum 
antibodies did not observe an association between the afore-
mentioned antibody and menstrual alterations or hormonal 
disorders. The anti-corpus luteum antibody was not specific 
for SLE, or considered a marker of premature ovarian failure.25 
On the other hand, studies have verified an association between 
disease activity and menstrual alterations. 

Our study had as limitation the absence of analysis of 
aspects related to the disease activity, either by SLEDAI or 
another criterion. However, an association between disease 
activity and menstrual alterations was observed. Of the 36 
patients studied according to this orientation, it was observed 
that menstrual alterations occurred in 71% of those that pre-
sented SLEDAI ≥ 8.5 Future studies including factors related 
to disease activity and antibody research, which were found 

to be altered in the present study, can improve the analysis of 
the results related to the menstrual alterations.

In a new study concerns were raised regarding the treatment 
of lupus in male patients and toxicity for the gonads. A study 
of analysis of function of seminiferous tubules in male patients 
with lupus aged 15 to 45 years, was carried out using the le-
vels of inhibin B as a functional marker of spermatogenesis, 
considering the negative feedback of inhibin in the pituitary 
production of FSH and LH. The study was carried out with 
34 patients divided in 2 groups according to the measurement 
of inhibin levels. The patients used prednisone, azathioprine, 
cyclophosphamide, methotrexate and mycophenolate mofetil. 
The study observed that inhibin levels have a positive correla-
tion with normal sperm regarding quantity and motility and a 
negative correlation with FSH levels, which is typical of ne-
gative feedback. This study, which was the first to address this 
subject, identified a high frequency of testicular dysfunction in 
Sertoli cells of male patients with lupus. It concludes that it is 
necessary to perform prospective studies to determine whether 
the concentration of inhibin and the association between inhi-
bin B and FSH can be used as an early marker of intravenous 
cyclophosphamide toxicity in these patients.26

The results of our study, aimed at female patients, also 
point out to the importance of being cautious when prescribing 
immunosuppressive agents.

Menstrual alterations can be the prelude to a more severe 
outcome for ovarian function. Patient’s fertility and the use of 
medications with potential ovarian toxicity are of great con-
cern and mainly now, as to date there are no effective means 
of preserving oocytes, as can be done with spermatozoids.27,28  

It is necessary to stimulate the studies on fertility preser-
vation and suggest to the multiprofessional team to pay close 
attention to these patients, with the objective of attaining better 
treatment results. It is also crucial to study menstrual altera-
tions and amenorrhea, as well as the several factors related 
to the disease and the treatment, to recognize and anticipate 
the adequate conduct to treat the most severe alteration, i.e., 
premature ovarian failure.   
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