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ABSTRACT

Objective. The aim of this work is to
review the existing literature regard-
ing sexual and reproductive function of
women affected by systemic sclerosis
and to establish the impact of the dis-
ease on the gynaecological-obstetrical
field.

Methods. A systematic search has
been conducted by means of PubMed,
Cochrane, Google Scholar, until Janu-
ary 2024 by the keywords “systemic
sclerosis”, “fertility”, “sexual dysfunc-
tion” and “pregnancy”.

Results. Sexual dysfunction has been
described in most of the studies. This
could be related to dryness and dys-
pareunia, but also to the psychosocial
impact of SSc on body and facial ap-
pearance, which impacts on social and
sexual relationships. There is conflict-
ing evidence regarding the influence
of SSc and fertility. Before the 1980s
pregnancies in these patients were rare.
This could be linked to the satisfied re-
productive desire before the onset of
SSc, or to the fact that pregnancy was
labelled as high-risk, leading to coun-
sel against it in most patients. Recently,
the evidence supporting infertility is
conflicting. There is no certain theory
on how the disease may interfere with
reproductive function, but a possible
linkage can be detected in a pro-inflam-
matory milieuw which can impair the
ovarian reserve.

Conclusion. Women affected by SSc
should be followed-up by a multidis-
ciplinary team to prevent sexual dys-
Jfunction. Although there is no consen-
sus on the impact of SSc on fertility,
these patients should be provided with
adequate pre-conceptional counsel-
ling and a strict follow-up in high-risk
pregnancy units.

Introduction

Systemic sclerosis (SSc) is a rare, fe-
male-dominant, and multifactorial dis-
ease associated with several systemic
manifestations caused by inflamma-
tion, vasculopathy and progressive fi-
brosis that compromises many organs,
such as skin, lungs, kidneys, heart, gut
and musculoskeletal system.

The overall pooled prevalence of SSc is
17.6 (95% CI 15.1, 20.5) per 100,000
and the overall pooled incidence rate of
SScis 1.4 (95% CI 1.1, 1.9) per 100,000
person-years (1).

SSc can be classified in limited cuta-
neous SSc (IcSSc), characterised by
skin thickening distal to the elbows,
distal to the knees, and/or face without
trunk involvement, and diffuse cutane-
ous SSc (dcSSc) characterised by skin
thickening involving the skin proximal
to the elbows, the knees, face, and/or
trunk. Both are associated with inter-
nal organ involvement. Antinuclear
Antibodies (ANA) positivity may be
present in more than 90% of cases and
specific SSc antibodies such as anti-
centromere, anti-SCL70, or anti-RNA
polymerase III may be present in up to
70% of the cases (2-3).

The pathophysiology of the disease
is very complex and involves autoim-
mune mechanisms and immune system
dysregulation, environmental factors,
predisposing genetic background and
epigenetic factors (4, 5). Genetic fac-
tors are crucial in the pathogenesis of
SSc, in particular genes that regulate
inflammation and autoimmune re-
sponse such as, for example, the HLA
genes (5-7).

All these factors, added to other envi-
ronmental factors (silica dust, drugs,
food contaminants) can cause the onset
of the disease (8).
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SSc and fertility

Although the average onset age of SSc
is around perimenopausal age and diag-
nosis occurs at a mean age of 33.5-59.8
in Europe and 46.1-49.1 years in North
America (9), it may occur in women of
childbearing age.

There is conflicting evidence in the lit-
erature regarding the impact of SSc on
fertility and it is still not clear how this
disease may interfere with the repro-
ductive function. Impaired fertility in
SSc patients could be linked to altered
sexual function, due to vaginal dry-
ness, dyspareunia, lack of predisposi-
tion to have sexual intercourse and/or,
in some cases, premature ovarian fail-
ure and low ovarian reserve (10). Fur-
thermore, scleroderma has a significant
psychosocial impact on women due to
the change in body and facial appear-
ance, which does not encourage social
and sexual relationships because of per-
sonal dissatisfaction and reduced self-
esteem (11).

A possible explanation for the impaired
fertility in SSc is the proinflammatory
milieu which may impair the reproduc-
tive potential. As the excessive produc-
tion of proinflammatory cytokines can
diminish the ovarian reserve. Lliberos
et al. in their study on mice, investi-
gated the possibility that chronic, low-
grade systemic inflammation, mediated
by the inflammasome, contributes to
diminished ovarian reserves and that
the inflammasome activation contrib-
utes to age-related follicle depletion
(12). Paradisi et al. demonstrated a
strong negative correlation between
anti-Mullerian hormone (AMH) and
SIL-2R, IL-6, and IL-8 in patients with
Hodgkin and non-Hodgkin lymphoma
(13). TNF-a is the major actor in the
inflammatory response and therefore
its role in premature ovarian insuffi-
ciency (POI) was investigated in many
studies. It was demonstrated that high
levels of TNF-a can lead to ovarian
cell apoptosis and to progressive fol-
licular atresia (14-17). Uri-Belapolsky
et al. demonstrated increased levels of
serum AMH level and a better response
of the ovaries to gonadotropins in IL-1
beta-deficient mice (18).

In conclusion, proinflammatory cy-
tokines seem to have a possible role in
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the age-related process of exhaustion
of ovarian reserve in SSc, possibly by
enhancing the expression of inflam-
matory genes and promoting apoptotic
pathways (13-19).

A further mechanism is the one that
associates fertility to adverse obstetric
outcomes; it has been suggested that
trans-placental transfer of foetal cells
during prior pregnancies and abortions
initiates a chronic graft versus host dis-
ease which in turn may damage ova-
ries (20). Early menopause and a low
ovarian reserve have been described
in patients affected by SSc (10). Pre-
mature ovarian failure is, instead, rare
but frequently associated with cyclo-
phosphamide treatment (CYC) which
has significant gonadotoxic effects
crosslinking the DNA, which results in
permanent damage to the finite popula-
tion of germ cells present in ovaries.
Moreover, CYC affects the function
of granulosa cells of primordial folli-
cles, suppressing oestrogen production
and stimulating gonadotropin release,
which initiates the recruitment of a new
cohort of follicles to develop. This pro-

cess greatly increases the number of
follicles vulnerable to the toxic effects
of CYC, ultimately resulting in accel-
erated maturation and depletion of the
ovaries (21).

Treatment with CYC should be consid-
ered in a shared decision with the pa-
tient, and other alternative treatments,
with comparable efficacy but not af-
fecting fertility should be discussed
(22). In case of prescription of CYC,
gonadotropin-releasing hormone ago-
nists (GnRH-a) should be suggested in
order to attempt a preservation of ovar-
ian follicles (23).

Family planning is an important issue
for patients with rheumatic diseases and
must be considered and discussed with
the patient already at the time of diag-
nosis and appropriate counselling must
be performed.

SSc and sexual dysfunction

An important aspect of SSc is the re-
duced quality of life, to which sexual
dysfunction (SD) contributes. Current-
ly sexual life has a significant impact
on people’s quality of life, influencing
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Table I. Case series reporting fertility in SSc patients.

Study Year Study n. of SSc¢ Rate of Conclusions
design patients infertility for
SSc patients
Slate and Graham (29) 1968 Case series 66 31% Infrequent association of pregnancy and scleroderma
Ballou et al. (30) 1984 Case series 19 - Only 2 of 8 patients with onset of SSc during early
childbearing years reported pregnancy
Giordano et al. (32) 1985 Case series 86 7% A lower number of total pregnancies in affected patients

might be related to other factors

SSc: systemic sclerosis.

the couple’s relationship, social life,
self-esteem and personal satisfaction
(10,12, 24).

The progressive fibrosis involving the
face and body in SSc patients leads to
a high body image dissatisfaction, simi-
lar to severe burn patients (12). Further-
more, vaginal dryness and dyspareunia,
present in up to 37% of SSc patients,
compromise sexual relationships (10).
All these features lead to a reduced self-
esteem and difficulties in social and
private relationships, and consequently
compromised sexual function in SSc
patients (20).

According to a systematic review con-
ducted by Minopoulou et al. in 2022,
across different systemic autoimmune
rheumatic diseases, females with prima-
ry Sjogren’s syndrome (pSS) and SSc
seem to display higher rates of SD (24).
The mechanisms by which SSc im-
pairs sexual function are not clear yet,
but probably sexual desire disorders,
arousal disorders, lubrication disorders,
orgasm disorders, sexual satisfaction
disorders, and sexual pain due to physi-
cal and mental reasons are important
factors (25).

Material and methods

A systematic search has been con-
ducted by means of PubMed data-
base, Chochrane, Google Scholar until
January 2024. The keywords used for
the search were: ‘“‘systemic sclerosis’
and ““fertility”, “sexual dysfunction”,
“pregnancy”. Based on these terms,
retrospective and prospective clinical
studies, review articles and original
articles of interest were analysed with
regard to sexual function and fertility
in women affected by SSc.

A total of 1110 articles were identified,
and, after removal of duplicate records,
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two investigators screened abstracts
and titles of all articles independently
(n=669). After the primary screening,
articles were full text screened and dis-
cussed.

We included prospective and retrospec-
tive, case-control studies, descriptive
and observational studies assessing fer-
tility and sexual dysfunction in women
with SSc. We included only studies that
used validated questionnaires and pub-
lished in English.

We assessed the quality of all includ-
ed studies using the Hoy Risk of Bias
Tool, which considers both internal and
external validity as well as bias related
to the analysis of each study (26).

Two authors (C.M., C.G.) independent-
ly evaluated the quality of the included
records. Any discrepancies were re-
solved by consensus.

The only articles assessed for eligibil-
ity were 96, of which 71 were excluded
due to language limitations, study set-
ting, study design and study outcomes.
9 of them were about sexual impair-
ment and 62 of them were about fer-
tility. We excluded articles including
populations affected by overlapping
other rheumatic diseases, studies using
non validated questionnaires and stud-
ies that were not published in English
language. There were no limitations
on the patient’s age and ethnicity. The
inclusion criteria are female popula-
tion with SSc, childbearing age or not,
sexually active patients. Finally, only
25 studies were included in our review,
14 of them regarding sexual dysfunc-
tion and 11 regarding fertility (Fig. 1).
Conflicts were evaluated in consensus
with a third investigator.

Fertility issues
The 11 studies included in this review

are reported in Table I (case series) and
in Table II (clinical studies).
Considering SSc rarity and the low
number of clinical studies on the topic,
we examined both case series with a
consistent number of patients (from a
minimum of 10) and clinical retrospec-
tive and prospective studies.

There is conflicting evidence in lit-
erature regarding the impact of SSc on
fertility and many definitions of infer-
tility have been proposed by different
authors (e.g. self-reported difficulty in
conception and failure to achieve a suc-
cessful pregnancy by the age of 35 by
Silman et al. (27) or by the age of 40 by
Sampaio-Barros et al. (23).

Before the 1980s there were frequent
references to the rarity of the pregnan-
cies in patients who had established
SSc. Leinwand et al., in 1954, did re-
port only 2 pregnancies in 108 SSc
women (28). Slate and Graham, in
1967, presented a case series in which
45 out of 66 enrolled patients had a his-
tory of pregnancy but in only 7 cases
pregnancy and SSc coexisted (29). Bal-
lou et al. in 1984, reported that out of
their 8 patients with onset of SSc during
early childbearing years, only 2 became
pregnant during the course of the dis-
ease (30).

The implication was that fertility was
decreased in SSc. This could be linked
to the satisfied reproductive desire be-
fore the onset of SSc in that historical
period or to the fact that pregnancy was
labelled as high-risk for both foetal
and maternal complications, leading to
counsel against pregnancy in most pa-
tients (31).

More recently, the evidence supporting
infertility is inconsistent, either before
or after the onset of the disease.
Giordano et al., in 1985, stated that

Clinical and Experimental Rheumatology 2024
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Table II. Clinical studies reporting fertility in SSc patients.

Study Year Study Study n. of sexually Rate of Conclusions
design population inactive SSc infertility
patients/patients
with no pregnancy
desire
Leinwand et al. (28) 1954  Retrospective study n 108 SSc - 98% SSc Only 2 pregnancies reported over 108 patients
Silman et al. (27) 1988 Retrospective case/ n 115 SSc 11% 7.8% SSc Fertility evaluated before SSc onset.
control study n 115 HC 2.6% HC No significant infertility in SSc patients
Steen et al. (39) 1989 Prospective case/ n450 SSc - - Fertility evaluated after SSc onset.
control study (48 with concomitant Controls had a statistically significant higher
pregnancy) n 48 RA number of pregnancies than SSc patients
n48 HC and RA patients
Englert et al. (34) 1992 Retrospective case/ n 204 SSc - 7.2% (but 6 out of12 Fertility evaluated before SSc onset.
control study n 233 PRP patients had other Infertility rate of affected patients was

n 189 HC explained causes of comparable to that of the general population.
infertility)
8.5% PRP
3.5% HC

Steen and Medsger (35)1999  Postal questionnaire n 214 SSc 5% 21% SSc Fertility was not significantly different when

n 167 RA 23% RA adjustments were made for possible

n 105 HC 12% HC contributing factors.

Sampaio-Barros 2000  Retrospective study n 150 SSc 13% 4% SSc Fertility evaluated before and after SSc onset.

et al. (23) Higher fertility in limited SSc patients than in
diffuse SSc patients.

Fertility rate higher in SSc populations than
in general population.

Kharbanda et al. (36) 2021 Retrospective study n75 SSc 20% 8.3% SSc Fertility evaluated before and after SSc onset.
Very low number of pregnancies in SSc
patients after disease onset.

Dai et al. (37) 2023 Cross-sectional study n 342 SSc 20.1% 3.8% SSc before Infertility rate not increased both before

n 110 HC before disease  disease onset 11.6% and after disease onset.

onset SSc after disease onset

69.5%after
disease onset

Decrease in reproductive intention of SSc
patients.

SSc: systemic sclerosis; HC: healthy controls; RA: rheumatoid arthritis; PRP: primary Raynaud’s phenomenon.

only 6 out of 86 patients in their series
had no pregnancy (32).

Silman et al. in 1988, compared, ret-
rospectively, fertility issues in 115 pa-
tients before the onset of the disease
to the ones of 115 health controls. Ac-
cording to their definition, infertility
was more frequent in SSc, although not
in a statistically significant way (9/115
vs. 3/115) (27).

Steen et al. in 1989, prospectively ex-
amined 450 women. Among them, 225
(50%) had completed all pregnancies
before the onset of SSc, 156 (35%) had
never been pregnant, and 69 (15%) had
one or more pregnancies after the on-
set of SSc (concomitant pregnancy). 48
women out of the 69 who had a preg-
nancy after the onset of the disease
were compared to patients affected by
rheumatoid arthritis (RA) and control
subjects who had at least one pregnan-
cy. Although this study did not specifi-
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cally address fertility issues, Steen and
her colleagues suggest that infertility
could be a feature of SSc. Thirty-five
percent of the SSc patients with dis-
ease onset prior to age 45 were never
pregnant, and there was a significantly
decreased total number of pregnancies
in the group with SSc and concomitant
pregnancy compared with that in NC
subjects (33).

Englert et al. in 1992, analysed retro-
spectively the reproductive function
of 204 SSc patients before the onset of
the disease, the reproductive function
of 233 patients affected by primary
Raynaud’s phenomenon and the one of
189 controls. Infertility was more fre-
quent in SSc patients than in the con-
trols (7.2% vs. 3.5%, odds ratio [OR]:
2.1) but no differences were found be-
tween the group of SSc patients, and the
patients affected by primary Raynaud’s
phenomenon (7.2% vs. 8.5%). It is im-

portant to underline, however, that in
6 of the 12 infertile SSc patients other
causes of infertility were found. In this
way, the infertility rate of affected pa-
tients was comparable to the one of the
general population (34).

In 1999, Steen and Medsger compared
retrospectively 214 SSc patients before
the onset of the disease to 167 patients
affected by RA and to 105 health con-
trols with questions about the occur-
rence of pregnancy and any delays in
conception. There was a significantly
larger number of women who had SSc,
and RA who had never been pregnant
(21% SSc, 23% RA, and 12% healthy
controls, p<005). Although, when this
data was corrected for factors such as
no marriage, no active sexual life and
no desire of pregnancy, there were no
differences between the three groups.
Also, the percentage of women who
had at least a one-year delay in concep-
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tion was not significantly different in
the three groups (12%-15%) (35).
Sampaio-Barros et al. in 2000, reported
a high rate of pregnancies in SSc pa-
tients before onset of the disease (23).
Of their 150 patients, only 32 (21%) had
never been pregnant (24 with IcSSc and
eight with dcSSc) but 19 of them had no
partner and 8 did not have a pregnancy
desire. The fertility rate for the SSc pa-
tients was 3.4, which was higher than
that observed in the Brazilian popula-
tion (2.5) and in the local population of
the State of Sao Paulo (2.2).
Kharbanda er al. in 2021, conducted a
retrospective study in the Indian popu-
lation affected by SSc, before and after
disease onset, and found out that infer-
tility was reported by 8.3% of patients.
They also concluded that the overall
number of pregnancies after disease
onset was very low and that this data
could be attributed to vasculopathy,
disease activity or failure to get mar-
ried at an appropriate age due to social
stigma (36).

In 2023, Dai et al. conducted a cross-
sectional study on the Chinese popu-
lation affected by SSc. They collected
fertility desire, fertility plan and influ-
encing factors of all 342 enrolled par-
ticipants before and after the onset of
the disease. It is interesting to notice
that, in their cohort, the infertility rate
was not increased compared to the gen-
eral population but it was found to be a
decrease in reproductive intention and
increase in the risk of early menopausal
age (37).

According to the most recent studies,
adopting more standardised and up-
dated criteria, the infertility rate does
not appear to be statistically reduced in
women affected by SSc; rather, possi-
ble confounding biases should be bet-
ter defined in order to obtain more rep-
resentative data. In addition, it would
be advisable to do careful counselling
in order to better inform patients about
the possible obstetrical risks related to
the disease and to raise awareness and
support these patients during the search
for pregnancy.

Sexual dysfunction

In the 14 analysed articles, summa-
rised in Table III, the primary outcome
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was assessing the sexual dysfunction
among women affected by scleroderma
using accepted and validated interna-
tional questionnaires: the most relevant
were FSFI (Female Sexual Function
Index), BISF-W (Brief Index of Sexual
Function for Women), SFQ-28 (Sexu-
al Function Questionnaire), PISQ-12
(Pelvic Organ Prolapse/Urinary In-
continence Sexual Questionnaire Short
Form), PFIQ-7 (Pelvic Floor Impact
Questionnaire-Short Form 7), SQoL-F
(Sexual Quality of Life-Female), FSFS
(Female Sexual Function in Sclero-
derma), SF-36 (Short Form 36), IIEF-
5 (International Index for the Erectile
Function).

FSFI is a widely used measure of Fe-
male Sexual Dysfunction (FSD). It
assesses 6 domains: desire; arousal;
lubrication; orgasm; satisfaction; and
pain. Validation studies in women aged
21 to 70 have demonstrated excellent
internal consistency and 2-4-week test-
retest reliability for each subscale (38).
In particular, the mean FSFI in the gen-
eral population is estimated to be 30.5
(39). On the other side, the mean FSFI
of the study population in the 10 stud-
ies that used the score, was 20.04 and
according to the included studies, the
prevalence of sexual dysfunction in
SSc females varies from 32% to 90%.
Anyway, it is to point that the diagnos-
tic criteria of sexual dysfunction were
of difference among the studies, so this
data must be carefully interpreted.

In particular, Hefmédnkova et al. (40)
compared sexual function and pelvic
floor function in women affected by
SSc with healthy controls (HC) and
found out that total FSFI mean score in
SSc was 24 while it was 30.8 in HC,
with a p=0.0002. The other scores,
identified a significant statistical differ-
ence as well between the two groups,
with a BISF-W: 304 (p=0.0005),
PISQ-12: 12 (p=0.0002), SQoL-
F: 65.6 (p=0.0002), PFIQ-7: 26.3
(p=0.0016) that means that women
with SSc reported significantly worse
pelvic floor function and sexual func-
tion than HC. Impaired sexual function
was correlated with higher disease ac-
tivity, presence of dyspnoea and inter-
stitial lung disease, increased systemic
inflammation, reduced physical activ-

ity, functional disability, more severe
depression, more pronounced fatigue,
and impaired quality of life. Schmalz-
ing et al. (41) assessed and compared
sexual dysfunction in female patients
with systemic sclerosis or systemic lu-
pus erythematosus. They found out that
sexual dysfunction is a frequent prob-
lem in patients with SSc and that their
FSFI value did not differ significantly
compared to SLE patients. According to
their work, patients who suffered from
sexual dysfunctions were more likely to
have at least mild depression defined by
BDI. Ucar et al. in 2018 as well showed
that total FSFI scores in SSc females
was 15.27 and in the healthy control
group was 25.63, with a significant
statistical difference (p=0.0001) (42);
Schouffoer et al. showed that total FSFI
score and the subscale scores for lubri-
cation, orgasm, arousal, and pain were
significantly lower in patients with SSc
(p<0.05) (43); Gigante et al. found that
there was significant statistical differ-
ence in total FSFI scores between the
2 groups (p=0.026), too (44). They
also found out that clitoral blood flow
in SSc women is reduced not only for
macro- and microvascular damage but
also for impaired angiogenesis. Levis
et al. indicated that patients with SSc
had lower sexual activity and higher
rates of sexual dysfunction than healthy
women, after adjusting for age, marital
status and education level (p=0.012 and
p<0.001) (45); Maddali Bongi et al., on
the other side, found out that only FSFI
desire subscale score was significantly
lower in patients with SSc in com-
parison with HC, and in SSc, the main
factors independently associated with
sexual functioning were vaginal dry-
ness (p<0.001), PDSBE (p=0.001), and
HADS depression scale (p=0.035) (46).
The differences among the results of
the included studies may be due to the
small sample sizes and the heterogene-
ity in the samples and in the question-
naires used in each study.

Other 6 studies (46-48, 51-53) did not
compare SSc patients with a group of
controls but were just descriptive stud-
ies. They all assessed that sexual dis-
orders in their study population were
higher than in the general population.
Furthermore, they analysed other com-
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Table III. Sexual dysfunctions in SSc patients.

Study Year Study Study Criteria of Prevalence of Results (mean Conclusions
design population SD SD in SSc score of the scales)

Hefmankova 2022 Cross-sectional n 90 SSc FSFI < 26 73% FSFI: 24 (p=0.0002) Significantly worse pelvic floor

et al. (40) study n 90 HC BISF-W: 304 (p=0.0005) function and sexual function in
PISQ-12: 12 (p=0.0002) SSc women reported.
SQoL-F: 65.6 (p=0.0002)
PFIQ-7: 26.3 (p=0.0016)

Schmalzing 2020 Descriptive n 83 SSc FSFI < 26.55 49% in SSc FSFIin SSc: 25.5 No differences in SD between

etal.(41) study n 88 SLE 45.8% in SLE FSFI in SLE: 26.9 SSc and SLE.

Gigante et al. (44) 2019 Case-Control n 15 SSc FSFI < 19 46.7% FSFI: 16.9 (p=0.0026) VEGF (pg/mL) and endostatin
Study n 10 HC (ng/mL) median values significantly

higher in SS¢ women than HC.
Resistive index and systolic/diastolic
ratio median values were significan-
tly higher in SSc women than HC.

Ugar et al. (42) 2018 Case-Control n 30 SSc FSFI < 22.7 86.6% FSFI: 15.27 Significant differences between the
Study n 30 HC groups with respect to sexual desire,

arousal, lubrication, orgasm, sexual
satisfaction, and pain.

Sanchez er al. (47) 2016 Descriptive n 73 SSc FSFI < 26.5 62.5% in FSFI in women LUTS more frequent in SSc patients
Study (60 women, women 87.5% population: 24.9 than in the general population.

13 men) in men The most frequent symptom is
overactive bladder.

Frikha er al. (51) 2014 Horizontal n 10 SSc FSFI < 26 90% FSFI: 14.2 The prevalence of SD in women
descriptive HAQ global disability with SSc is high when a specific
Study score: 1.15 questionnaire is used to assess it.

WHOQOL-BREF: 60
VAS: 64

Rosato et al. (52) 2014 Descriptive n 102 SSc FSFI < 19 44% FSDS-R: 10.2 Negative correlation between
Study DAS: 96 FSDS-R and FSFI.

FSFI: 18.5 No correlation found between
FSDS-R and DAS.
FSFI showed a positive correlation
with DAS.

Rosato et al. (49) 2013 Descriptive n 22 SSc FSFI < 19 32% FSFI: 23 No differences in the PSV vs and PI
Study n 20 HC between SSc¢ women and HC.

EDV significantly reduced, RI and
S/D ratio significantly increased in
SSc women.

A negative correlation was observed
between the FSFI and RI or S/D ratio.

Maddali Bongi 2013 Descriptive n 46 SSc FSFI < 26 67% FSFI: 18.2 In SSc, sexual function, is influenced

et al. (46) study n46 HC desire subscale (p=0.035) by specific disease- related and

psychological concerns.

Levis et al. (45) 2012 Descriptive n 730 SSc FSFI < 22.5 61% of the 181 SSc sexually active Sexual functioning is a problem for
study n 956 HC 296 sexually patients reported SD. many women with scleroderma and

active is associated with pain and poor
lubrication.

Levis et al. (53) 2012 Cross-sectional n 547 SSc FSFI <225 62% of the 102 SSc sexually active Future research should build upon
multicentre 165 sexually patients reported SD. this study and examine potential
study active mediators of sexual activity and

impairment.

Knafo et al. (48) 2011 Descriptive n 117 SSc PAISSR - PAISSR: 4.8 Pain is an important indicator of
study scores range SWAP: 46.3 sexual function among SSc patients.

from O to 18 VAS: 25.3 Body image dissatisfaction appears
and higher to be less important than pain in
scores reflect determining sexual function.
poorer sexual

function.

Impens et al. (49) 2009 Descriptive n 101 SSc FSFI <30.5 - FSFI: 249 in Women with scleroderma do remain
study the sexually active sexually active overall despite several

population disease-related physical and
psychological difficulties.

Schouffoer 2009 Cross-sectional n 69 SSc FSFI < 26.55 70% FSFI: 20.6 In daily practice, inquiring about

etal.(43) study n 58 HC FSDS: 16.8 sexuality and screening for depres-

sive symptoms is indicated in every
patient with SSc.

SD: sexual dysfunction; SSc: systemic sclerosis; HC: healthy controls; FSFI: Female Sexual Function Index; BISF-W: Brief Index of Sexual Function for Women; PISQ-12:
Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire Short Form; SQoL-F: Sexual Quality of Life-Female; PFIQ-7: Pelvic Floor Impact Questionnaire- Short Form
7; SLE: systemic lupus Erythematosus; BDI: Beck’s Depression Inventory; VEGF: vascular endothelial growth factor; LUTS: lower urinary tract symptoms; HAQ Global Dis-
ability: Health Assessment Questionnaire Global Disability; WHOQOL-BREF: World Health Organisation Quality of Life; VAS: visual analogue scale; FSDS-R: Female Sexual
Distress Scale Revised; DAS: Dyadic Adjustment Scale; PSV: peak systolic velocity; PI: pulsatility index; EDV: end diastolic velocity; S/D Ratio: systolic/diastolic ratio; PDSBE:
Disability Sexual and Body Esteem Scale; HADS: Hospital Anxiety and Depression Scale; PAISSR: Psychosocial Adjustment to Illness Scale Self-Report; SWAP: Satisfaction
with Appearance Scale; SF-36: Short Form 36.
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ponents of genito-urinary tract disor-
ders: for example, Sanchez et al. (47)
observed that LUTS (lower urinary
tract symptoms) seemed to be more
frequent in SSc patients than in the gen-
eral population and the most frequent
symptom was overactive bladder. Kna-
fo et al. described that in his cohort of
177 women affected by SSc, reduced
sexual function was associated with
pain (r=0.44, p<0.001) and body image
dissatisfaction (r=0.35, p<0.001) (48).
Impens et al. instead related the rate
of SD with the SF-36 (36-item Short
Form Health Survey) and stated that
Sexual functioning was significantly
correlated with the Mental Component
Score of the SF-36 (r=0.54, p<0.001)
but surprisingly not with the Physical
Component Score of the SF-36 (49).

Rosato et al. in 2013 conducted an in-
teresting study relating the SD with the
Doppler measurement of clitoral blood
flow (50). They found out that clitoral
blood flow was reduced in SSc women
compared with healthy controls and in
particular it was reduced in SSc wom-
en with digital ulcers and it correlated
with capillaroscopic damage progres-
sion. A negative correlation exists be-
tween the RI and sexual disorders ratio.
Despite the heterogeneity of the results,
most of the studies examined suggest
that there may be a significant impact
of pathology on the quality of sexual
life, on self-body image and on the
relational life of couples and society.
Another aspect to consider is that SSc
has a great impact on physical health
and that therefore, as suggested by
Hefmankova et al. (40) the quality of
personal and sexual life can correlate
negatively with the degree of severity
of the disease. In addition, the worsen-
ing quality of life can also be due to
other aspects that may be related to the
disease, such as pelvic floor dysfunc-
tion (42), urinary symptoms (47) or a
greater tendency to depression (46).

All these aspects should be considered
in the overall management of the dis-
ease and given attention in order to im-
prove the quality of life of these women.

Discussion

The existing literature regarding fertil-
ity outcome and sexual impairment in
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women affected by SSc is scarce. Few
studies were conducted in the past years
and methodology and criteria were not
standardised. The aim of this review is
to give a wider picture of some niche
aspects of SSc, which consistently con-
tributes to the quality of life of these
particular patients but are often under-
estimated in the general assessment
of the disease. As stated above, SSc is
typically diagnosed in perimenopausal
period, at a mean age of 33.5-59.8 in
Europe and 46.1-49.1 years in North
America (8). However, considering
the increasing maternal age due to so-
cial change and the use of assisted re-
productive technologies, pregnancy
and pregnancy desire are no longer so
rare in SSc women. In particular, SSc
symptoms and its therapies can repre-
sent an obstacle to achieve a successful
pregnancy, therefore prospective stud-
ies are needed in order to better assess
the way of counselling and managing
these patients. The current literature,
in fact, is mainly composed of case re-
ports, case series and clinical retrospec-
tive studies, that, even if not univocally,
show an overall preserved fertility in
SSc women, especially when the data
are adjusted for social bias such as no
active sexual life and no pregnancy de-
sire. On the other hand, the available
studies about sexual dysfunction agree
on an impaired sexual life in almost all
cases, due to organic manifestations of
the disease such as vaginal dryness and
dyspareunia and to the psychosocial im-
pact of SSc on body and facial appear-
ance. Moreover, dealing with sexual
dysfunction and fertility challenges can
be emotionally taxing. It appears from
many of the studies that psychosocial
support is essential to address the emo-
tional and mental well-being of women
with SSc. Support groups, counselling,
and educational resources can help
individuals and couples navigate the
emotional aspects of these challenges.
Open communication between patients,
their partners, and healthcare providers
fosters a supportive environment. Un-
derstanding the impact of the disease
on intimacy and fertility is crucial for
developing coping strategies and main-
taining a healthy relationship. Ongo-
ing research is essential to better un-

derstand the specific ways SSc affects
sexual function and fertility. Advance-
ments in treatment options and a deeper
understanding of the disease impact
on reproductive health can lead to im-
proved outcomes for women with SSc.

Conclusions

Sexual dysfunction and fertility assess-
ment in females with SSc is a major
health problem, impacting self-esteem,
well-being and the quality of life of
these women. To date, physician inter-
est and research efforts on this topic has
been limited. At present there is no de-
finitive cure for female sexual dysfunc-
tion in SSc patients. Hence, clinical tri-
als are necessary in order to identify a
diagnostic-therapeutic procedure aimed
at alleviating this disabling problem.

In conclusion, addressing sexual dys-
function and fertility issues in women
with SSc requires a holistic and col-
laborative approach. Open communica-
tion, regular medical monitoring, and
psychosocial support are essential com-
ponents of comprehensive care for indi-
viduals navigating these challenges. By
integrating the expertise of rheumatolo-
gists, gynaecologists, reproductive spe-
cialists, and mental health professionals,
healthcare teams can better support the
overall well-being of women with SSc.

References

1. BAIRKDAR M, ROSSIDES M, WESTERLIND
H, HESSELSTRAND R, ARKEMA EV, HOLM-
QVIST M: Incidence and prevalence of sys-
temic sclerosis globally: a comprehensive
systematic review and meta-analysis. Rheu-
matology (Oxford) 2021; 60(7): 3121-33.
https://
doi.org/10.1093/rheumatology/keab190

2. ADIGUN R, GOYAL A, HARIZ A: Systemic
Sclerosis. 2022 May 8. In: StatPearls [Inter-
net]. Treasure Island (FL): StatPearls Pub-
lishing; 2022.

3.ZHAO M, WU J, WU H, SAWALHA AH, LU Q:
Clinical treatment options in scleroderma:
recommendations and comprehensive re-
view. Clin Rev Allergy Immunol 2022; 62(2):
273-291.
https://doi.org/10.1007/s12016-020-08831-4

4. ROSENDAHL AH, SCHONBORN K, KRIEG T:
Pathophysiology of systemic sclerosis (scle-
roderma). Kaohsiung J Med Sci 2022; 38(3):
187-195.
https://doi.org/10.1002/kjm2.12505

5. DI BATTISTA M, LEPRI G, CODULLO V et al.:
Systemic sclerosis: one year in review 2023.
Clin Exp Rheumatol 2023; 41(8): 1567-74.
https://
doi.org/10.55563/clinexprheumatol/ki76s5

Clinical and Experimental Rheumatology 2024



10.

12.

13.

14.

15.

16.

17.

. FEGHALI-BOSTWICK C, MEDSGER TA JR,

WRIGHT TM: Analysis of systemic sclerosis
in twins reveals low concordance for disease
and high concordance for the presence of an-
tinuclear antibodies. Arthritis Rheum 2003;
48(7): 1956-63.
https://doi.org/10.1002/art.11173

. BROEN JC, RADSTAKE TR, ROSSATO M: The

role of genetics and epigenetics in the patho-
genesis of systemic sclerosis. Nat Rev Rheu-
matol 2014; 10(11): 671-81.
https://doi.org/10.1038/nrrheum.2014.128

. DE MARTINIS M, CICCARELLIF, SIRUFO MM,

GINALDI L: An overview of environmental
risk factors in systemic sclerosis. Expert Rev
Clin Immunol 2016; 12(4): 465-78. https://
doi.org/10.1586/1744666x.2016.1125782.

. BERGAMASCO A, HARTMANN N, WALLACE

L, VERPILLAT P: Epidemiology of systemic
sclerosis and systemic sclerosis-associated
interstitial lung disease. Clin Epidemiol 2019;
11: 257-73.
https://doi.org/10.2147/clep.S191418
JUTIVIBOONSUK A, SALANG L, EAMUDOM-
KARN N, MAHAKKANUKRAUH A, SUWAN-
NAROJ S, FOOCHAROEN C: Prevalence and
clinical associations with premature ovar-
ian insufficiency, early menopause, and low
ovarian reserve in systemic sclerosis. Clin
Rheumatol 2021; 40(6): 2267-75.
https://doi.org/10.1007/s10067-020-05522-5

. BENRUD-LARSON LM, HEINBERG LJ, BOL-

ING C et al: Body image dissatisfaction
among women with scleroderma: extent and
relationship to psychosocial function. Health
Psychol 2003; 22(2): 130-39.

LLIBEROS C, LIEW SH, MANSELL A, HUTT
KJ: The inflammasome contributes to deple-
tion of the ovarian reserve during aging in
mice. Front Cell Dev Biol 2021, 8: 628473.
https://doi.org/10.3389/fcell.2020.628473
PARADISI R, VICENTI R, MACCIOCCA M,
SERACCHIOLI R, ROSSI S, FABBRI R: High
cytokine expression and reduced ovarian re-
serve in patients with Hodgkin lymphoma or
non-Hodgkin lymphoma. Fertil Steril 2016;
106(5): 1176-82. https://
doi.org/10.1016/j.fertnstert.2016.06.035
CHEN J, WU S, WANG M, ZHANG H, CUI M:
A review of autoimmunity and immune pro-
files in patients with primary ovarian insuffi-
ciency. Medicine (Baltimore) 2022; 101(51):
€32500. https://
doi.org/10.1097/md.0000000000032500
MORRISON LJ, MARCINKIEWICZ JL: Tumor
necrosis factor alpha enhances oocyte/folli-
cle apoptosis in the neonatal rat ovary. Biol
Reprod 2002; 66: 450-7.
https://doi.org/10.1095/biolreprod66.2.450
YAMAMOTO Y, KUWAHARA A, TANIGUCHI
Y et al.: Tumor necrosis factor alpha inhibits
ovulation and induces granulosa cell death
in rat ovaries. Reprod Med Biol 2015; 14(3):
107-15.
https://doi.org/10.1007/s12522-014-0201-5
ZHANG J, XU Y, LIU H, PAN Z: MicroRNAs in
ovarian follicular atresia and granulosa cell ap-
optosis. Reprod Biol Endocrinol 2019; 17: 19.
https://doi.org/10.1186/s12958-018-0450-y

. URI-BELAPOLSKY S, SHAISH A, ELIYAHU

E et al.: Interleukin-1 deficiency prolongs
ovarian lifespan in mice. Proc Natl Acad Sci

Clinical and Experimental Rheumatology 2024

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Gynaecological issues in women affected by SSc / C. Mandosi et al.

USA 2014; 111(34): 12492-97.
https://doi.org/10.1073/pnas.1323955111

. LIDAR M, LANGEVITZ P: Pregnancy issues in

scleroderma. Autoimmun Rev 2012; 11(6-7):
A515-19.
https://doi.org/10.1016/j.autrev.2011.11.021
HARWARD LE, MITCHELL K, PIEPER C,
COPLAND S, CRISCIONE-SCHREIBER LG,
CLOWSE ME: The impact of cyclophospha-
mide on menstruation and pregnancy in wom-
en with rheumatologic disease. Lupus 2013;
22(1): 81-6.
https://doi.org/10.1177/0961203312468624
LAZZARONI MG, CRISAFULLI F, MOSCHET-
TIL et al.: Reproductive issues and pregnan-
cy implications in systemic sclerosis. Clin
Rev Allergy Immunol 2023; 64(3): 321-42.
https://doi.org/10.1007/s12016-021-08910-0
MARDER W, FISSEHA S, GANSER MA, SOM-
ERS EC: Ovarian damage during chemothera-
py in autoimmune diseases: broad health im-
plications beyond fertility. Clin Med Insights
Reprod Health 2012; 2012(6): 9-18.
https://doi.org/10.4137/cmrh.s10415
SAMPAIO-BARROS PD, SAMARA AM,
MARQUES NETO JF: Gynaecologic history
in systemic sclerosis. Clin Rheumatol 2000;
19(3): 184-87.
https://doi.org/10.1007/s100670050152
MINOPOULOU I, PYRGIDIS N, TISHUKOV M
et al.: Sexual dysfunction in women with
systemic autoimmune rheumatic disorders: a
systematic review and meta-analysis. Rheu-
matology (Oxford) 2023; 62(3): 1021-30.
https://doi.org/10.1093/rheumatology/keac457
GAO R, QING P, SUN X et al.: Prevalence of
sexual dysfunction in people with systemic
sclerosis and the associated risk factors:
a systematic review. Sex Med 2021; 9(4):
100392.
https://doi.org/10.1016/j.esxm.2021.100392
HOY D, BROOKS P, WOOLF A, BLYTH F,
MARCH L, BAIN C et al.: Assessing risk of
bias in prevalence studies: modification of an
existing tool and evidence of interrater agree-
ment. J Clin Epidemiol 2012; 65(9): 934-9.
https://doi.org/10.1016/j jclinepi.2011.11.014
SILMAN AJ, BLACK C: Increased incidence
of spontaneous abortion and infertility in
women with scleroderma before disease on-
set: a controlled study. Ann Rheum Dis 1988;
47(6): 441-4.

https://doi.org/10.1136/ard .47.6.441
LEINWAND I, DURYEE AW, RICHTER MN:
Scleroderma; based on a study of over 150
cases. Ann Intern Med 1954; 41(5): 1003-41.
https://doi.org/10.7326/0003-4819-41-5-1003
SLATE WG, GRAHAM AR: Scleroderma and
pregnancy. Am J Obstet Gynecol 1968;
101(3): 335-41. https:/

doi.org/doi: 10.1016/0002-9378(68)90059-8
BALLOU SP, MORLEY JJ, KUSHNER I:
Pregnancy and systemic sclerosis. Arthritis
Rheum 1984; 27(3): 295-8.
https://doi.org/10.1002/art.1780270308
MINIATI I, GUIDUCCI S, MECACCI F, MEL-
LO G, MATUCCI-CERINIC M: Pregnancy in
systemic sclerosis. Rheumatology (Oxford)
2008; 47 Suppl 3: iii16-8.
https://doi.org/10.1093/rheumatology/ken174
GIORDANO M, VALENTINI G, LUPOLI S,
GIORDANO A: Pregnancy and systemic scle-

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

rosis. Arthritis Rheum 1985; 28(2): 237-38.
https://doi.org/10.1002/art.1780280227
STEEN VD, CONTE C, DAY N, RAMSEY-
GOLDMAN R, MEDSGER TA JR: Pregnancy
in women with systemic sclerosis. Arthritis
Rheum 1989; 32(2): 151-57.

https://doi.org/ 10.1002/anr.1780320207
ENGLERT H, BRENNAN P, MCNEIL D, BLACK
C, SILMAN AJ: Reproductive function prior
to disease onset in women with scleroderma.
J Rheumatol 1992; 19(10): 1575-79.

STEEN VD, MEDSGER TA JR: Fertility and
pregnancy outcome in women with systemic
sclerosis. Arthritis Rheum 1999; 42(4): 763-
68. https://doi.org/10.1002/1529-0131(199904)
42:4<763::aid-anr21>3.0.co;2-v

KHARBANDA R, NAVEEN R, MISRA DP, GUP-
TA L, AGARWAL V: Poor maternal and foetal
outcomes in women with systemic sclerosis:
an interview-based study at a tertiary centre.
Rheumatol Int 2021; 41(6): 1133-42.
https://doi.org/10.1007/s00296-021-04793-8
DAIL, XU D, LI X et al.: Reproductive health
in female patients with systemic sclerosis: a
cross- sectional study. Rheumatology (Ox-
ford) 2023 Sep 20. https:/
doi.org/10.1093/rheumatology/kead497
GOLDFARB S, BARON SR, TESSLER LINDAU
S: Female sexuality and Sexual Function.
In GOLDMAN MB, TROISI R, REXRODEKM
(Eds.): Women and Health. Academic Press,
2" Ed, 2013: 347-57. https://
doi.org/10.1016/B978-0-12-384978-6.00023-6
ROSEN R, BROWN C, HEIMAN J et al.: The
Female Sexual Function Index (FSFI): a
multidimensional self-report instrument for
the assessment of female sexual function.
J Sex Marital Ther 2000; 26(2): 191-208.
https://doi.org/10.1080/009262300278597
HERMANKOVA B, SPIRITOVIC M, SMU-
CROVA H et al.: Female sexual dysfunction
and pelvic floor muscle function associated
with systemic sclerosis: a cross-sectional
study. Int J Environ Res Public Health 2022;
19(1): 612.
https://doi.org/10.3390/ijerph19010612
SCHMALZING M, NAU LF, GERNERT M et al.:
Sexual function in German women with sys-
temic sclerosis compared to women with sys-
temic lupus erythematosus and evaluation of
a screening test. Clin Exp Rheumatol 2020;
38 (Suppl. 125): S59-64.

UCAR I, TURGAY B, KUCUKSAHIN O,
OZKAN UCAR E, TURGAY M: Sexual dys-
function in patients with systemic sclerosis.
Turk J Med Sci 2018; 48(6): 1104-8.
https://doi.org/10.3906/sag-1708-52
SCHOUFFOER AA, VAN DER MAREL J, TER
KUILE MM et al.: Impaired sexual function in
women with systemic sclerosis: a cross-sec-
tional study. Arthritis Rheum 2009; 61(11):
1601-8. https://doi.org/10.1002/art.24728
GIGANTE A, NAVARINI L, MARGIOTTA D,
BARBANO B, AFELTRA A, ROSATO E: Female
sexual dysfunction in systemic sclerosis: The
role of endothelial growth factor and en-
dostatin. J Scleroderma Relat Disord 2019;
4(1): 71-76.
https://doi.org/10.1177/2397198318776593
LEVIS B, BURRI A, HUDSON M et al.: Sexual
activity and impairment in women with sys-
temic sclerosis compared to women from a

1697



Gynaecological issues in women affected by SSc / C. Mandosi et al.

46.

47.

48.

general population sample. PLoS One 2012;
7(12): €52129.
https://doi.org/10.1371/journal.pone.0052129
MADDALI BONGI S, DEL ROSSO A, MIKHAY-
LOVA S, BACCINI M, MATUCCI-CERINIC M:
Sexual function in Italian women with sys-
temic sclerosis is affected by disease-related
and psychological concerns. J Rheumatol
2013; 40(10): 1697-705.
https://doi.org/10.3899/jrheum.121540
SANCHEZ K, DENYS P, GIULIANO F, PALAZ-
7O C, BEREZNE A, ABID H: Systemic scle-
rosis: sexual dysfunction and lower urinary
tract symptoms in 73 patients. Presse Med
2016; 45(4 Pt 1): €79-89.
https://doi.org/10.1016/j.1pm.2015.08.009
KNAFO R, HAYTHORNTHWAITE JA, HEIN-

1698

49.

50.

BERG L, WIGLEY FM, THOMBS BD: The as-
sociation of body image dissatisfaction and
pain with reduced sexual function in women
with systemic sclerosis. Rheumatology (Ox-
ford) 2011; 50(6): 1125-30.
https://doi.org/10.1093/rheumatology/keq443
IMPENS AJ, ROTHMAN J, SCHIOPU E et al.:
Sexual activity and functioning in female
scleroderma patients. Clin Exp Rheumatol
2009; 27 (Suppl. 54): S38-43.

ROSATO E, GIGANTE A, BARBANO B, LA
MARRA F, MOLINARO I, QUARTA S: Clitoral
blood flow in systemic sclerosis women: cor-
relation with disease clinical variables and
female sexual dysfunction. Rheumatology
(Oxford) 2013; 52(12): 2238-42.
https://doi.org/10.1093/rheumatology/ket305

51. FRIKHA F, MASMOUDI, SAIDI N, BAHLOUL

Z: Sexual dysfunction in married women
with systemic sclerosis. Pan Afr Med J 2014;
17: 82. https://
doi.org/10.11604/pam;j.2014.17.82.3833

52. ROSATO E, ROSSI C, MOLINARO 1 et al.:

Sexual distress, sexual dysfunction and re-
lationship quality in women with systemic
sclerosis: correlation with clinical variables.
Int J Immunopathol Pharmacol 2014; 27(2):
279-85.

https://doi.org/10.1177/039463201402700216

53. LEVIS B, HUDSON M, KNAFO R et al.: Rates

and correlates of sexual activity and impair-
ment among women with systemic sclero-
sis. Arthritis Care Res 2012; 64(3): 340-50.
https://doi.org/10.1002/acr.20696

Clinical and Experimental Rheumatology 2024



