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Abstract This study aims to perform global gonadal and
sexual function assessments in systemic lupus erythematosus-
related antiphospholipid syndrome (SLE-APS) patients. A
cross-sectional study was conducted in ten SLE-APS male
patients and 20 healthy controls. They were assessed by demo-
graphic data, clinical features, urological examination, sexual
function, testicular ultrasound, seminal parameters, sperm anti-
bodies, and hormone profile. The median of current age was
similar in SLE-APS patients and controls with a higher fre-
quency of erectile dysfunction in the former group (30 vs. 0 %,
p00.029). The median penis circumference was significantly
reduced in SLE-APS patients with erectile dysfunction com-
pared to patients without this complication (8.17 vs. 9.14 cm,
p00.0397). SLE-APS patients with previous arterial

thrombosis had a significantly reduced median penis circum-
ference compared to those without this complication (7.5 vs.
9.18 cm, p00.039). Comparing SLE-APS patients and con-
trols, the former had a significant lower median of sperm
concentration (41.1 vs. 120.06×106/mL, p00.003), percen-
tages of sperm motility (47.25 vs. 65.42 %, p00.047), normal
sperm forms by WHO guidelines (11 vs. 23.95 %, p00.002),
and Kruger criteria (2.65 vs. 7.65 %, p00.02). Regarding
seminal analysis, the medians of sperm concentration and total
sperm count were significantly lower in SLE-APS patients
treated with intravenous cyclophosphamide vs. those untreated
with this drug (p<0.05). Therefore, we have observed a novel
association of reduced penile size with erectile dysfunction and
previous arterial thrombosis in SLE-APS patients. Penis assess-
ment should be routinely done in SLE-APS patients with
fertility problems. We also identified that intravenous cyclo-
phosphamide underlies severe sperm alterations in these
patients.
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Introduction

Recently, we observed normal testicular function in a small
group of primary antiphospholipid syndrome (PAPS)
patients, in spite of morphofunctional penile abnormalities
[1]. This alteration may lead to an issue about fertility or fear
of impaired sexual function (impotence) in male patients
with rheumatologic diseases. There is, however, no system-
atic study assessing the overall gonadal and sexual function
in systemic lupus erythematosus-related antiphospholipid
syndrome (SLE-APS) patients.
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Therefore, the aim of this study was to perform global
testicular and sexual function assessments in male SLE-APS
evaluating its possible association with clinical and labora-
torial parameters.

Material and methods

SLE-APS patients and controls

We screened initially 38 male patients with APS without a
medical history of hydrocele, hypospadia, cryptorchidism,
testicular infection, testicular cancer, orchitis, testicular vas-
culitis, ureteral stenosis, previous history of any scrotal or
inguinal surgery, diabetes mellitus, and tobacco use. None
of the participants had history of alcohol consumption or
heavy occasional drinking before or at study entry. Of the 38
patients, 28 patients were excluded due to previous vasec-
tomy (n03), refusal to collect sperm sample (n09), PAPS
(n012), and APS associated with others rheumatic diseases
(n04). Therefore, a cross-sectional study was conducted in
ten SLE-APS patients regularly followed at the Antiphos-
pholipid Outpatient Clinic of the Rheumatology Division of
Hospital das Clínicas da Faculdade de Medicina da Univer-
sidade de São Paulo. All patients fulfilled the Sapporo and
American College of Rheumatology for APS [2] and SLE
diagnosis [3], respectively. The control group included 20
healthy subjects followed at the Pre-vasectomy Group of
Urology Division of our University Hospital. All SLE-APS
patients and controls were at Tanner stage 5. The Local
Ethics Committee approved this study, and an informed
consent was obtained from all participants

Global reproductive health evaluation

1. Demographic data and body mass index: Current age,
age at spermarche (first ejaculation), and race were
recorded in SLE-APS patients and controls, while age
at disease onset and disease duration in SLE-APS
patients. Body mass index (BMI) was defined by the
formula, BMI (kg/m2) weight in kilograms/height in
meters.

2. Urologic evaluation and sexual function: A clinical
assessment of the genitalia included evaluation of tes-
ticles, epididymis, vas deferens, scrotum, and penis.
These assessments were performed blinded to the
results of the semen in SLE-APS patients and controls.
Penis length was measured as linear distance along the
dorsal side of penis extending from the pubopenile skin
junction to the tip of the glands in the flaccid state,
while penis circumference was measured at the middle
of shaft [1]. The evaluation of sexual function in
patients and controls was acquired by the male sexual

quotient, a self-administered questionnaire validated in
Brazilian Portuguese [4].

3. Testicular Doppler ultrasound: Ultrasound was per-
formed blinded to the results of the semen in SLE-
APS patients and controls. The largest measurement in
each dimension was recorded and used to calculate the
testicular volume according to the formula for an ellip-
soid (length×width× thickness×0.52). The normal
mean ± SD value in male postpubertal adolescents and
adults is 7–23 mL [1].

4. Hormone evaluation: Hormone determinations per-
formed at study entry in SLE-APS patients and controls,
included follicle-stimulating hormone (FSH), luteiniz-
ing hormone (LH), morning total testosterone, detected
by fluoroimmunoassay using DELFIA time-resolved
fluoroimmunoassay kits (Wallac, Turku, Finland).
Intra- and inter-assay coefficients of variation were
limited to 3.5 and 2.1 %, respectively. The normal
ranges for FSH, LH, and total morning testosterone
were 1–10.5 IU/L, 1–8.4 IU/L, and 271–965 ng/dL,
respectively.

5. Sperm evaluation: Sperm analysis was performed
according to the guidelines of the World Health Orga-
nization (WHO) [5] by two expert medical technolo-
gists. All SLE-APS patients and controls collected two
semen samples with interval of 15–30 days after 48–
72 h of sexual abstinence. The spermatozoa were ana-
lyzed by manual hand count as well as by a computer-
assisted semen analysis system under×400 magnifica-
tion, using an HTM-2030. Sperm morphology included
evaluation of sperm head, neck, midpiece, and tail by
WHO guidelines [5] and Kruger strict criteria [6]. Azo-
ospermia was defined as no spermatozoa in the ejacu-
late and oligozoospermia as sperm concentration <20
million/mL [5]. The presence of antisperm antibodies
was determined by direct immunobead test using
Immunobead® rabbit antihuman Ig (IgA, IgG, and
IgM) kits (Irvine Scientific, Santa Ana, CA, USA) in
all patients and controls. At least 50 % of the motile
spermatozoa (“a”+“b”) must be coated with Immuno-
beads before the test results are considered to be clini-
cally significant. A negative control should have a score
of <10 % bead attachment, and a positive control should
have a score of >20 % bead attachment [5].

6. Clinical and treatment evaluations: SLE disease activity
and cumulative damage at the time of study entry were
measured in all patients by using the SLE Disease
Activity Index (SLEDAI) [7] and the Systemic Lupus
International Collaborating Clinics/ACR Damage Index
(SLICC/ACR-DI), respectively [8]. Data concerning the
therapy were evaluated.

7. Serum immunologic analysis: Anticardiolipin antibod-
ies were detected by a commercial kit (Enzyme
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Immunoassay Kit, BINDAZYME™, Birmingham, UK)
in all APS patients. The cutoff values were <11 IgG
phospholipid(GPL)/IgM phospholipid (MPL) U/mL
negative, ≥11 and <20 GPL/MPL U/mL indeterminate,
and ≥20 positive [9]. Lupus anticoagulant was detected
according to international guidelines [10]. Serum IgG
and IgM anti-beta-2-glycoprotein I were detected by
enzyme-linked immunoabsorbent assay technique
(ORG 521 Anti-beta-2-Glycoprotein I IgG/IgM; Mainz,
Germany) with cutoff values of 8 U/mL for IgM and for
IgG with intra-assay variation, 2.1–5.0 %; inter-assay
variation, 2.6–7.95 to IgG; and intra-assay variation,
2.1–3.8 %; inter-assay variation, 4.1-6.3 to IgM.

8. Statistical analysis: Data were compared by t test or
Mann–Whitney test if numerical data presented normal
or abnormal distribution, respectively, to evaluate differ-
ences between SLE-APS patients and controls and
according to previous arterial thrombosis and erectile
dysfunction in SLE-APS patients. For categorical vari-
ables, differences were assessed by Fisher’s exact test. P
values less than 0.05 were considered significant.

Results

SLE-APS patients versus controls

The demographic data, BMI, penile anthropometry, testicu-
lar volume by ultrasound, sperm analysis, antisperm anti-
bodies, and hormone evaluation in SLE-APS patients and
controls are shown in Table 1. The median of current age
was similar in both groups [36.9 (21–57) vs. 32.4 (18–54)
years, p00.310]. In contrast, the median age of spermarche
and BMI were significantly higher in SLE-APS patients vs.
controls [13.9 (12–16) vs. 12.85 (11–15) years, p00.016;
and 26.9 (22–35.2) vs. 22.2 (18–27) kg/m2, p00.003,
respectively].

The frequency of erectile dysfunction was significantly
higher in SLE-APS patients compared to that in controls (30
vs. 0 %, p00.029). The median right testicular volume by
ultrasound was significantly lower in SLE-APS patients
[10.38 (3.9–16.7) vs. 13.4 (8.5–20.6) mL, p00.03, respec-
tively]. No differences were observed in penis anthropome-
try and left testicular volume in both groups (Table 1).

The median values of sperm concentration and sperm
motility were significantly lower in SLE-APS patients com-
pared to that in controls [41.1 (0–145) vs. 120.06 (34.5–
329)×106/mL, p00.003; 47.25 (0–87.5) vs. 65.42 % (43–
82), p00.047, respectively]. Normal sperm forms evaluated
by WHO guidelines and Kruger strict criteria were signifi-
cantly lower in SLE-APS patients [11 (0–27) vs. 23.95 %
(10–45), p00.002; 2.65 (0–8) vs. 7.65 (3–18) %, p00.02,

respectively]. The frequency of oligo/azoospermia was sig-
nificantly higher in SLE-APS patients (40 vs. 0 %, p0
0.007). The median of FSH levels and frequencies of ele-
vated FSH were significantly higher in SLE-APS group
[9.73 (2.4–25) vs. 3.32 (1–5.9) IU/L, p00.025; 40 vs.
0 %, p00.007, respectively] (Table 1).

SLE-APS patients

The median penis circumference was significantly lower
in SLE-APS patients with (n03) erectile dysfunction vs.
those without (n07) this alteration [8.17 (8–8.5) vs.
9.14 (7–10.5) cm, p00.0397]. SLE-APS patients with
previous arterial thrombosis (n02) had a significantly
reduced median penis circumference than those without
arterial events (n08) [7.5 (7–8) vs. 9.18 (8–10.5) cm,
p00.039], whereas the median of length in both groups
was comparable. Testicular volumes, sperm analysis,
antisperm antibodies, hormone profile, thrombocytope-
nia, SLEDAI, SLICC/ACR-DI, and antiphospholipid
antibodies were alike in patients treated with intrave-
nous cyclophosphamide (IVCYC) and those never under
this treatment (p>0.05).

IVCYC was used for lupus nephritis treatment in four
patients. The median duration of time from the last dose of
IVCYC to study entry was 6 years (2–9). The median of
disease duration was significantly higher in those treated
with (n04) IVCYC compared with those who were never
under this drug (n06) [9.92 (5–13) vs. 3.38 (0.3–7) years,
p00.028]. The median values of sperm concentration and
total sperm count were significantly lower in SLE-APS
patients treated with IVCYC vs. untreated with this drug
[6.87 (0–23.5) vs. 63.9 (7.5–145)×106/mL, p00.04; and
16.12 (0–55.5) vs. 226.25 (8.5–471)×106/mL, p00.035,
respectively] while no difference was observed for the other
sperm parameters (p>0.05). The rest of the assessment was
alike in patients treated with IVCYC and those never under
this treatment (p>0.05).

Discussion

Herein we have observed for the first time an association of
reduced penile size with erectile dysfunction and previous
arterial thrombosis in SLE-APS patients. We also demon-
strated that IVCYC underlies severe sperm alterations in
these patients.

The advantage of the present study was the use of a
global protocol and the inclusion of only postpubertal sub-
jects, assuring a more homogeneous group regarding gonad-
al and sexual evaluation. The rigorous exclusion criteria of
SLE-APS patients and controls without a medical history of
genital diseases and comorbidities are relevant since these
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alterations may affect gonadal evaluation [11, 12]. The low
number of patients and the cross-sectional design are limi-
tations of this study.

The penile development is influenced by race, hypotha-
lamic–pituitary–testicular axis dysfunction, and chronic dis-
eases, as described in our SLE without APS and in PAPS
patients [1, 13]. Of note, SLE-APS patients evaluated herein
with previous arterial events had reduced circumference of
penile size, suggesting the possibility that chronic subclini-
cal endothelial dysfunction involving corpora cavernosa or
penis arteries may result in atrophy and sexual alteration
[14]. These findings were also observed in our PAPS
patients [1], and we are currently carrying out penis phar-
macologic ultrasound in lupus patients with APS to evaluate
the reduced penis blood flow and intimal proliferation of
penile vessels. Interestingly, none of the patients reported a
history of penile edema or pain, as also observed in PAPS
patients [1].

Erectile dysfunction occurred particularly in SLE-APS
patients with reduced penile circumference, as also
evidenced in our previous study evaluating PAPS patients
[1]. This sexual dysfunction is characterized by the inability
of a man to achieve and maintain an erection sufficient for
satisfactory sexual performance [4]. Sexual impotence of
our SLE-APS patients may be linked to local subclinical
endothelial cells dysfunction and may cause psychological
problems with a consequent reduction of health-related
quality of life [3]. Further studies, including the evaluation
of efficacy and safety of phosphodiesterase type 5 inhibitors
in this population of autoimmune thrombosis, will be
necessary.

Additionally in lupus patients with APS, we have con-
firmed our previous observation of sperm abnormalities and
gonadal hormone alterations in SLE patients, however,
without this thrombophilic disorder [13]. Similar to right
testicular volume, left testicular size also was lower in SLE-

Table 1 Demographic data and
body mass index, penis anthro-
pometry, testicular volume by
ultrasound, sperm analysis, anti-
sperm antibodies, and hormone
evaluation in systemic lupus
erythematosus-related antiphos-
pholipid syndrome patients and
healthy controls

Values expressed in mean ± SD,
median (range) or n (%)

n number of patients and con-
trols, WHO World Health
Organization, FSH follicle-
stimulating hormone (reference
values 1–10.5 IU/L), LH
luteinizing hormone (reference
values 1–8.4 IU/L), morning total
testosterone (271–965 ng/dL),
BMI body mass index, SLE-APS
systemic lupus erythematosus-
related antiphospholipid
syndrome

Variables SLE-APS (n010) Controls (n020) p

Demographic data and BMI

Current age (years) 36.9 (21–57) 32.4 (18–54) 0.310

Age at disease onset (years) 32.20 (14–57) – –

Disease duration (years) 5.73 (0.3–13) – –

Age at spermarche (years) 13.9 (12–16) 12.85 (11–15) 0.016

Caucasian race 4 (40) 7 (33) 1.0

BMI (kg/m2) 26.9 (22–35.2) 22.2 (18–27) 0.003

Penis anthropometry and erectile dysfunction

Length (cm) 10.35 (7.5–13) 10.02 (8–13) 0.575

Circumference (cm) 8.85 (7–10.5) 9.42 (7–11) 0.18

Erectile dysfunction 3 (30) 0 0.029

Testicular volume

Right (mL) 10.38 (3.9–16.7) 13.41 (8.5–20.6) 0.03

Left (mL) 11.04 (7.2–17.2) 12.85 (6–21.2) 0.07

Sperm analysis

Sperm volume (mL) 2.95±1.16 1.66±1.28 0.35

Sperm concentration (×106/mL) 41.1 (0–145) 120.06 (34.5–329) 0.003

Oligo/azoospermia 4 (40) 0 0.007

Total sperm count (×106) 142.2 (0–471) 300.5 (41.3–1176) 0.06

Sperm motility (%) 47.25 (0–87.5) 65.42 (43–82) 0.047

Normal sperm forms by WHO guidelines (%) 11 (0–27) 23.95 (10–45) 0.002

Normal sperm forms by Kruger (%) 2.65 (0–8) 7.65 (3–18) 0.02

Antisperm antibodies (%) 17.2 (9–23) 16.9 (0–32) 0.92

Hormone evaluation

FSH (IU/L) 9.73 (2.4–25) 3.32 (1–5.9) 0.025

Elevated levels 4 (40) 0 0.007

LH (IU/L) 6.87 (1.6–21.7) 3.49 (1.8–5.8) 0.074

Elevated levels 2 (20) 0 0.103

Morning total testosterone (ng/dL) 434.3 (91–891) 552.5 (230–1078) 0.09

Lower levels 0 1 (5) 1.0
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APS patients; nevertheless, the difference did not achieve a
statistical significance. The etiology for that is unknown.
Indeed, the main limitation of the present study is cohort
size. Moreover, discrepancies between right and left testic-
ular volumes were previously evidenced in other studies
including SLE patients and healthy controls [13, 16].

Importantly, the use of cyclophosphamide seemed to
contribute to severe semen alterations in our SLE-APS
patients, leading a persistent or long-lasting damage to pri-
mordial sperm cells, as also observed in our male SLE
without this condition [13, 15, 16] and in male dermato-
myositis [17, 18]. This study emphasizes the importance of
sperm cryopreservation for assisted reproductive techniques
before alkylating agent use in the future [11].

Of note, no clear etiology for SLE-APS delayed sper-
marche was identified herein. The possible influence of
disease or drug was suggested in our previous study in
female juvenile SLE [19–22] and juvenile dermatomyositis
[23] patients with late occurrence of menarche in which the
disease occurred before first menstruation compared with
normal Brazilian adolescents. This was not, however, the
case in male SLE-APS since all of our patients had disease
onset after spermarche.

In conclusion, we have identified that IVCYC is the major
factor for severe and potentially permanent damage to the tests
in SLE-APS patients. We also observed for the first time an
association of reduced penile size with erectile dysfunction
and previous arterial thrombosis in these patients.
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