Liu et al. Advances in Rheumatology (2022) 62:24

; Advances in Rheumatology
https://doi.org/10.1186/542358-022-00257-0

RESEARCH Open Access
()]

Check for
updates

The effect of systemic lupus erythematosus
on sexual function in women: an updated
meta-analysis based on cross-sectional studies

Maoyu Liu'", Jianguo Dou?" and Qiangian Wang'"

Abstract

Background: Systemic lupus erythematosus (SLE), a chronic systemic autoimmune disease, often affects different
organs and tissues. It can be effectively managed using drugs; however, attention should be paid to the patient’s
quality of life. This study aimed to evaluate the effect of SLE on female sexual function based on current literature.

Methods: The PubMed, Embase, and Cochrane Library databases were searched for eligible studies published up to
November 9, 2021. This review included all English studies that compared the sexual function between women with
SLE and healthy women. A meta-analysis was conducted according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines.

Results: A total of 367 records were retrieved from 3 electronic databases. Five studies that involved 710 women with
SLE and 2059 healthy women were finally included in this meta-analysis. The result indicated a significant decrease
(mean difference = — 1.74, 95% confidence interval — 3.14 to — 0.34, p=0.02) in the total scores of the Female Sexual
Function Index in women with SLE, implying that healthy women had better sexual function than those with SLE.

Conclusion: The results of our study indicated that SLE could negatively affect the quality of sexual life in terms of
desire, arousal, and pain. Thus, close attention should be paid to the sexual function of women with SLE.

Trial registration: This study was registered in the International Prospective Register of Systematic Reviews (registration
number: CRD42021290439).

Keywords: Systemic lupus erythematosus, Sexual function, Meta-analysis

Introduction common in African-Americans, Hispanics, and Asians

Systemic lupus erythematosus (SLE), a chronic systemic
autoimmune disease, often affects different organs and
tissues [1]. In North America, the estimated incidence
rate of SLE is 23 patients per 100,000 people. SLE is more
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than in the Caucasian population [2]. It primarily affects
women in the age group of 15-40 years. In China, the
incidence rate of SLE ranges from 31 to 70 patients per
100,000 people, and the male-to-female ratio is 1:9 [3].
SLE can be effectively managed with drugs; however,
attention should be paid to the patient’s quality of life
(QoL). Sexual life is an important component of people’s
QoL, and sexual behavior is considered an indispensable
part of personal behavior [4]. Several chronic diseases
have been reported to negatively affect sexual function,
a finding that is frequently neglected in clinical practice
[5]. Regarding SLE, studies have reported that the factors
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affecting patients’ sexual function may be caused by the
disease itself, mental health disorders (e.g., depression
and anxiety), and drug treatment [6, 7]. Previous meta-
analyses have revealed that SLE has potential adverse
effects on the sexual function in women with SLE;
however, no further analysis of specific performance and
treatment has been conducted [8, 9].

This study aimed to evaluate the effect of SLE on female
sexual function based on current literature, with the
hope of investigating methods for improving the sexual
function of patients with SLE and attracting the attention
of clinicians.

Methods

We conducted a meta-analysis according to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines [10]. This study was registered in the
International Prospective Register of Systematic Reviews
(registration number: CRD42021290439).

Search strategy

A systematic literature search of three electronic
databases, ie., PubMed, Embase, and Cochrane
Library, for studies published until November 9, 2021
was performed. All studies published in English were
searched using the following keywords according to their
description in MeSH: (“systemic lupus erythematosus”
[Title/Abstract] OR “SLE” [Title/Abstract] OR “lupus”
[Title/Abstract]) AND (“Sexual” [Title/Abstract] OR
“sexual function” [Title/Abstract] OR “sexual desire”
[Title/Abstract]) AND (“female” [Title/Abstract] OR
“woman” [Title/Abstract] OR “women” [Title/Abstract]).
The studies included in previous meta-analyses were also
searched.

Inclusion and exclusion criteria

The studies were selected using Endnote X9 tools. The
inclusion criteria: (1) articles comparing the sexual
function between women with SLE and healthy women
and (2) articles in the English language. The exclusion
criteria: publications that were unextractable or whose
data were unavailable for analyses were excluded
(conference abstract, case series, and duplicated data).
All studies and data were selected and extracted,
respectively. Any disagreement regarding data extraction
was resolved by a third independent reviewer through
mutual discussion.

Data extraction and quality assessment

Data from the included studies were extracted
independently and any disagreement about data
extraction was resolved by a third reviewer through
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mutual discussion. The authors of these studies were
contacted via mail, if necessary.

All the included studies were cross-sectional, and their
qualities were evaluated by the Agency for Healthcare
Research and Quality [11] using an 11-point Likert scale
(0-3, low quality; 4-7, medium quality; and 8-11, high
quality).

Outcomes of interest

The main outcomes included the Female Sexual Function
Index (FSFI) scores and sexual function. Depression and
single status were additional outcomes.

Statistical analysis

All data analyses were conducted using RevMan,
version 5.3 (Cochrane Collaboration) and Stata SE,
ver. 14.0 tools. The continuous and dichotomous
variables were expressed as mean difference (MD)
and odds ratio (OR), respectively. A P value of<0.05
was considered statistically significant. Additionally,
heterogeneities among the studies were assessed using
the heterogeneity (I?) and chi-squared (x°) tests. I
was considered acceptable for 1><50%, and the meta-
analysis was conducted using a fixed-effects model. For
I>>50%, a random effects model was used. Furthermore,
a sensitivity analysis was employed to test the stability of
the results.

Results

A total of 367 records were retrieved from the 3 afore-
mentioned electronic databases. Five studies that
involved 710 women with SLE and 2,059 healthy women
were finally included in the meta-analysis [12-16]. The
flow diagram for study selection is presented in Fig. 1.
The FSFI, which included 6 separate areas and consisted
of 19 items, was used to assess sexual function. The total
score ranged from 2 to 36, and desire (1.2-6), arousal
(0-6), lubrication (0-6), orgasm (0-6), satisfaction (0.8—
6), and pain (0-6) were determined. A high score indi-
cated better sexual function, and a total score of<26.55
indicated sexual impairment [17, 18]. The basic charac-
teristics of each study are presented in Table 1. The qual-
ity of the included studies was evaluated in Table 2. All
the included studies were cross-sectional, and the sexual
function evaluation scale remained consistent.

Sexual dysfunction

All five studies compared the sexual function between the
control group (healthy women) and SLE group (women
with SLE). The difference in the prevalence of sexual dys-
function in the two groups exhibited no statistical signifi-
cance (OR 2.13, 95% confidence interval [CI], 0.70-6.49,
p=0.18). The 1> among the studies was significant, and
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Fig. 1 Flow diagram of the selection process of relevant studies

a random effects model was used (p <0.00001, I*=95%)
(Fig. 2).

FSFl scores

The results indicated a significant decrease (MD = —1.74,
95% CI—3.14 to — 0.34, p=0.02) in the total FSFI scores
in the SLE group (Fig. 3), implying that the control group
experienced better sexual function than the SLE group.
Furthermore, the sexual function of the SLE group
exhibited a significant decrease in desire (MD = —0.33,
95% CI—0.63 to—0.04, p=0.03) (Fig. 4A), arousal

(MD=-0.36, 95% CI—0.62 to—0.10, p=0.006)
(Fig. 4B), and pain (MD = —0.50, 95% CI—0.87 to—0.13,
p=0.009) (Fig. 4C). Moreover, there was no statistical
difference in lubrication (MD= —0.25, 95% CI—0.72
to 0.22, p=0.30) (Fig. 4D), orgasm (MD= —0.12, 95%
CI—0.35 to 0.11, p=0.32) (Fig. 4E), and satisfaction
(MD= —0.10, 95% CI— 0.24 to 0.04, p =0.15) (Fig. 4F).

Secondary outcomes
The secondary outcomes included depression and sin-
gle status. Between the control and SLE groups, no
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Table 2 The quality of included studies were evaluated by the Agency for Healthcare Research and Quality

Item Serna-Pefia 2021 Dorgham 2020 Moghadam 2019 Morales 2013 Tseng 2011
1.Define the source of information (survey, record review) Yes Yes Yes Yes Yes
2. List inclusion and exclusion criteria for exposed and Yes Yes Yes Yes Yes
unexposed subjects (cases and controls) or refer to previous
publications
3. Indicate time period used for identifying patients Yes No Yes Yes Yes
4. Indicate whether or not subjects were consecutive if not Yes Yes Yes Yes Yes
population-based
5. Indicate if evaluators of subjective components of Yes Yes Yes Yes Yes
study were masked to other aspects of the status of the
participants
6. Describe any assessments undertaken for quality Yes Yes Yes Yes Yes
assurance purposes (e.g., test/retest of primary outcome
measurements)
7. Explain any patient exclusions from analysis Yes Yes Yes Yes Yes
8. Describe how confounding was assessed and/or controlled  Yes Yes Yes Yes Yes
9. If applicable, explain how missing data were handled in the Unclear Unclear Unclear Unclear Unclear
analysis
10. Summarize patient response rates and completeness of Yes Yes Yes Yes Yes
data collection
11. Clarify what follow-up, if any, was expected and the Unclear Unclear Unclear Unclear Unclear
percentage of patients for which incomplete data or
follow-up was obtained
Total score 9 8 9 9 9
The score ranges of 0-3, 4-7, and 8-11 indicate low, medium, and high quality, respectively
SLE Control Odds Ratio Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% ClI Year M-H, Random, 95% CI

Tseng 2011 85 162 408 867 21.0% 1.24[0.89,1.74] 2011 ™

Morales 2013 28 61 15 52 19.3% 2.09[0.96, 4.58] 2013 —

Moghadam 2019 146 170 45 170 20.3% 16.90 [9.75,29.29]) 2019 —

Dorgham 2020 73 94 81 98 19.6% 0.73[0.36,1.49] 2020 -

Serna-Pefia 2021 18 65 27 121 197% 1.33[0.67, 2.66] 2021 T

Total (95% CI) 552 1308 100.0% 2.13[0.70, 6.49] ~eei—

Total events 350 576

Heterogeneity: Tau®=1.51; Chi*= 74.95, df= 4 (P < 0.00001), F= 95% 0'02 []=1 1=0

Testfor overall effect Z=1.33 (P=0.18) Favours [SLE] Favours [Control]

Fig. 2 Forest plot of sexual dysfunction between the two group

Total (95% CI)

SLE
Study or Subgrou Mean _SD
Tseng 2011 257 47
Morales 2013 24.45 8.04
Moghadam 2019 20,79 6.41
Dorgham 2020 239 53

Total
171
65
170
94

500

0.02)

Control
Mean _SD Total Weight
268 45 930 33.0%
27.55 7.69 55 14.8%
2419 791 170 255%
241 46 98 26.7%
1253 100.0%

Heterogeneity: Tau®=1.40; Chi*=11.35, df= 3 (P=0.010); F=74%
Testfor overall effect. Z=2.43 (P =

Fig. 3 Forest plot of total scores of FSFI between the two group
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SLE Control Mean Difference Mean Difference A
Study or Subgroup _Mean _ SD_Total Mean _SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Tseng 2011 31 09 17 32 09 930 322% -0.10[-0.25,0.05 2011 -
Morales 2013 3.24 1.49 65 4.09 119 55 18.1% -085[1.33,-0.37] 2013 e
Moghadam 2019 307 116 170 352 122 170 27.8% -0.45[0.70,-0.20] 2019 —=
Dorgham 2020 33 1.2 94 34 15 98 21.9% -0.10[-0.48,0.28] 2020 —
Total (95% Cl) 500 1253 100.0% -0.33[-0.63,-0.04] >
Heterogeneity: Tau®= 0.06; Chi*=12.74, df = 3 (P = 0.005); = 76% L) 4 3 1 3
Test for overall effect: Z=2.22 (P=0.03) Favours [Control] Favours [SLE]
SLE Control Mean Difference Mean Difference B
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
Tseng 2011 4 1 17 42 1 930 50.5% -0.20[0.36,-0.04] 2011 I
Morales 2013 392 1.74 65 4.65 1.42 55 157% -0.73[1.30,-016] 2013 —
Moghadam 2019 3.07 1.37 170 35 149 170 337% -0.43[0.73,-0.13] 2019 —
Dorgham 2020 36 141 94 3.7 0 98 Not estimable 2020
Total (95% Cl) 500 1253 100.0% -0.36 [-0.62, -0.10] -
Heterogeneity: Tau?= 0.03; Chi*= 4.29, df= 2 (P = 0.12); F= 53% 1 -u: P 3 0:5 1
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SLE Control Mean Difference Mean Difference
Study or Subgroup _Mean SD Total Mean SD Total Weight [V, Random, 95% Cl Year IV, Random, 95% CI C
Tseng 2011 44 11 17 46 11 930 36.8% -0.20[-0.38,-0.02] 2011 i
Morales 2013 411 2.03 65 5.06 1.81 55 17.0% -095[1.64,-0.26] 2013 EE
Moghadam 2018 256 118 170 287 479 170 155% -0.31[-1.05043] 2019 —
Dorgham 2020 38 11 94 45 1.2 98 30.8% -0.70[1.03,-0.37] 2020 ——
Total (95% CI) 500 1253 100.0% -0.50 [-0.87, -0.13] -~
Heterogeneity: Tau?= 0.09; Chi*= 10.07, df= 3 (P = 0.02); F=70% b 4 7 1 1
Test for overall effect: Z= 2.62 (P = 0.009) Favours [Control] Favours [SLE]
SLE Control Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl D
Tseng 2011 48 09 171 5 089 930 31.2% -0.20[0.35-0.05] 2011 -
Morales 2013 38 1.93 65 4.78 1.56 55 206% -098[-1.60,-0.35] 2013 e E—
Moghadam 2019 389 15 170 448 41 170 19.9% -0.49[1.150.17] 2019 —
Dorgham 2020 43 11 94 39 141 98 28.3% 0.40[0.09,0.71] 2020 ——
Total (95% CI) 500 1253 100.0% -0.25[-0.72,0.22] q
Heterogeneity: Tau?= 0.18; Chi*= 20.24, df= 3 (P = 0.0002); F= 85% f f t f f
Test for overall effect: Z=1.03 (P = 0.30) 1 05 0 05 1
estioroverall efiect. £=1. - Favours [Cantrol]  Favours [SLE]
SLE Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random,95% Cl Year IV, Random, 95% CI E
Tseng 2011 4.6 1 171 47 1 930 401% -0.10[-0.26,0.06] 2011 —
Morales 2013 422 1.85 65 4.84 162 55 11.0% -0.62[1.24,000 2013
Moghadam 2019 385 15 170 4.09 163 170 248% -0.24[-057,0.09] 2019 —
Dorgham 2020 42 13 94 4 11 98 241% 0.20[-0.14,0.54] 2020 T
Total (95% CI) 500 1253 100.0% -0.12[-0.35, 0.11] ﬂ’
Heterogeneity: Tau?= 0.03; Chi*= 6.34, df= 3 (P = 0.10); F= 53% y y T f f
Test for overall effect: Z=1.00 (P = 0.32) iy 05 0 05 !
’ ' ' Favours [Control] Favours [SLE]
SLE Control Mean Difference Mean Difference F
Study or Subgroup _Mean _SD_Total Mean SD Total Weight IV, Fixed. 95% Cl Year IV, Fixed, 95% Cl
Tseng 2011 49 11 171 5 11 930 57.6% -0.10[0.28 0.08] 2011 —i
Morales 2013 467 1.65 65 479 1.61 55 54% -0.12[0.70,0.46] 2013
Moghadam 20189 429 142 170 447 146 170 19.8% -0.18[-0.49,0.13] 2019 — 1
Dorgham 2020 47 1.3 94 47 1 98 17.1% 0.00[0.33,0.33] 2020 —
Total (95% CI) 500 1253 100.0% -0.10[-0.24, 0.04] i
Heterogeneity: Chi*= 0.62, df= 3 (P = 0.89), F= 0% 05 095 b 025 05

Fig. 4 Forest plot of female sexual function index scores between the two group. Desire (A), arousal (B), pain (C), lubrication (D), orgasm (E) and

satisfaction (F)
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statistical differences were observed in depression (OR
3.80, 95% CI 0.86—-16.80, p=0.08) (Fig. 5a) and single
status (OR = 0.93, 95% CI 0.74-1.17, p = 0.55) (Fig. 5b).

Sensitivity analysis

Sensitivity analysis was conducted by excluding each
study and recalculating the pooled odds risk estimate.
Analysis of sexual dysfunction was conducted (Fig. 6a),
and the total FSFI scores were determined (Fig. 6b). The
results indicated no remarkable change in the overall
results after the exclusion of each study from the main
analysis.
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Discussion

After significant progress in the SLE treatment, more
attention should be focused on improving the patients’
QoL. Sexual function is an important part of the QoL of
individuals, which should not be ignored [19]. Our study
mainly evaluated the effects of life status and depression
in both the SLE and control groups. The results indicated
that the prevalence of female sexual dysfunction between
the two groups did not exhibit a significant difference,
which was not reported in previous meta-analyses [8, 9].
Our studies also demonstrated that the FSFI scores of
the SLE group in terms of desire, arousal, pain, and total
scores statistically significantly declined. This implies that
the sexual function of the SLE group decreased.

SLE Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random.95% Cl Year M-H, Random, 95% CI a
Tseng 2011 17 279 26 1580 33.0% 3.88[2.08,7.25] 2011 —u—
Moghadam 2019 146 170 54 170 335% 13.07 [7.62,22.40) 2019 ——
Serna-Pefia 2021 37 103 53 156 33.6% 1.09 [0.65,1.84] 2021 ——
Total (95% CI) 552 1906 100.0% 3.80[0.86, 16.80] Tt
Total events 200 133
Heterogeneity: Tau®=1.64; Chi*= 42.21, df= 2 (P < 0.00001), "= 95% '0401 071 1 1-0 100'

Test for overall effect: Z=1.76 (P = 0.08)

SLE Control
Study or Subgroup

Odds Ratio
Events Total Events Total Weight M-H, Fixed, 95% Cl

Favours [SLE] Favours [control]

Odds Ratio

Year M-H, Fixed, 95% CI b

Tseng 2011 105 279 643 1580 78.5% 0.88[0.68,1.14] 2011
Morales 2013 2 65 4 55 2.7% 0.40[0.07,2.30) 2013
Moghadam 2019 6 170 1 170 06% 6.18[0.74,51.92] 2019
Serna-Pefia 2021 38 102 56 156 18.1% 1.06[0.63,1.78] 2021 -
Total (95% CI) 616 1961 100.0%  0.93[0.74, 1.17] L 2
Total events 151 704
it Chif= = = =2 } } t t
Heterogeneity: Chi®= 4.35, df= 3 (P =0.23); | 1% 002 01 10 50

Test for overall effect: Z= 0.60 (P = 0.55)

Fig. 5 Forest plot of depression (a) and single status (b) between the two group

I
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Meta-analysis estimates, given named study is omitted
| Lower CI Limit O Estimate | Upper CI Limit

Tseng 2011

Morales 2013 ||

Moghadam 2019

Dorgham 2020

SernaPefia 2021

Fig. 6 Sensitivity analysis between the two group of sexual dysfunction (a) and the total scores of FSFI (b)

b Meta-analysis estimates, given named study is omitted
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Moghadam 2019
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The pathogenesis of SLE is complex and multifactorial.
The sexual function of the SLE group was affected by
depression, disease activity and severity, marital status,
and education. [16, 20]. The clinical manifestations of
the skin and joints in patients with SLE have a negative
impact on body image, interest, and desire [16]. Thus,
the diagnosis of SLE may cause disease-related stress
and an inactive sexual life [21], which may result in
low desire and arousal scores. Oktem, et al., reported
that estrogen may affect the sexual function of women
with SLE owing to the involvement of the ovary in
autoimmune oophoritis [22]. Meanwhile, the use of
immunosuppressants (e.g., cyclophosphamide) to treat
patients with SLE might have a gonadal toxicity effect,
which may considerably reduce the number of primary
and stimulating follicles, resulting in ovarian failure [23].
Low estrogen levels result in physiological changes in the
vulva and vagina, including vaginal dryness, irritation,
burning, and pain during sexual intercourse. These
symptoms can adversely affect sexual pain scores [24, 25].

The use of estrogen hormone replacement therapy for
the treatment of sexual dysfunction in women with SLE
remains controversial. Several studies support the fact
that proper estrogen supplementation could improve
the sexual function of women with ovarian insufficiency
at the perimenopausal and postmenopausal stages, and
women who have previously undergone oophorectomy
[26-29]. However, a few authors have argued that
estrogen might enhance autoimmunity, thereby
exacerbating the risk of SLE [30, 31]. A recent study
found that hormone therapy is effective in the treatment
of menopausal symptoms and has an extremely low
impact on SLE activity and thrombosis [32]. The
possibility of topical estrogen use for the treatment of
sexual dysfunction in women with SLE is a promising
area for future research; however, no relevant studies
have been reported thus far.

Rheumatologists tend to ignore the evaluation of sexual
function in patients with SLE [16]. Overall, our meta-
analysis revealed that SLE had a potential impact on
sexual QoL. However, no relevant randomized controlled
trial has been found to report such an impact. Thus, this
problem needs to be investigated further.

This study had several limitations that should
be acknowledged. First, a publication bias test was
not conducted because the number of studies was
insufficient. Second, all data on sexual function were
collected via self-report, which might have caused a
reporting bias. Third, heterogeneities were observed in
the study, although the stability of the results was tested
using a sensitivity analysis. This heterogeneity may have
resulted from differences in various aspects such as
race, culture, income, and education. To address these
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concerns and identify relevant studies, larger sample size,
multicenter, long-term randomized controlled trials are
required in the future.

Conclusion

Our study demonstrated that the FSFI scores of the
SLE group exhibited a statistically significant decline in
desire, arousal, pain, and total scores. Thus, SLE had a
potentially adverse effect on sexual function. Fortunately,
there was no significant difference in the prevalence
of sexual dysfunction between the two groups. More

attention should be paid to the sexual function of women
with SLE.

Acknowledgements
Not applicable.

Author contributions

MYL, JGDand QQW contributed to the conception and design this study.

MYL, QQW and JGD were responsible for the development of the methology
and data interpretation. JGD analyzed and interpreted the data. MYL wrote
the paper. QQW revised the paper. MYL and JGD contributed equally and
should share first authorship. All authors read and approved the final paper. All
authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
All the data presented in this study can be found in online electronic
databases. further inquiries can be directed to the corresponding author/s.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

!'Department of Obstetrics and Gynecology, The Second Affiliated Hospital
of Chongging Medical University, No. 74 Linjiang Road, Yuzhong District,
Chongging 400000, China. 2Department of Urology, The People’s Hospital
of Dazu, Chongging, China.

Received: 4 March 2022 Accepted: 29 June 2022
Published online: 04 July 2022

References

1. Morand EF, Furie R, Tanaka Y, Bruce IN, Askanase AD, Richez C, et al. Trial
of anifrolumab in active systemic lupus erythematosus. N Engl J Med.
2020;382:211-21.

2. Kiriakidou M, Ching CL. Systemic lupus erythematosus. Ann Intern Med.
2020; 172: 1TC81-ITC96.

3. ZhuZ Liang Z Liany H, Yang C,Wen L, Lin Z, et al. Discovery of a novel
genetic susceptibility locus on X chromosome for systemic lupus erythe-
matosus. Arthritis Res Ther. 2015;17:349.



Liu et al. Advances in Rheumatology

20.

21.

22.

23.

24.

25.

(2022) 62:24

Lin CY, Burri A, Fridlund B, Pakpour AH. Female sexual function mediates
the effects of medication adherence on quality of life in people with
epilepsy. Epilepsy Behav. 2017,67:60-5.

Verschuren JE, Enzlin P, Dijkstra PU, Geertzen JH, Dekker R. Chronic
disease and sexuality: a generic conceptual framework. J Sex Res.
2010;47:153-70.

Dorner TE, Berner C, Haider S, Grabovac |, Lamprecht T, Fenzl KH, et al.
Sexual health in patients with rheumatoid arthritis and the association
between physical fitness and sexual function: a cross-sectional study.
Rheumatol Int. 2018;38:1103-14.

Wisniewski M, Zabtocka-Zytka L. Sexual and mental health of woman
suffering from selected connective tissue diseases: an original paper. Clin
Rheumatol. 2021;40:3319-27.

Jin Z,Yang C, Xiao C, Wang Z, Zhang S, Ren J. Systemic lupus erythemato-
sus and risk of sexual dysfunction: a systematic review and Meta-Analysis.
Lupus. 2021;30:238-47.

Yin R, Xu B, Li L, FuT, Zhang L, Zhang Q, et al. The impact of systemic
lupus erythematosus on women's sexual functioning: a systematic review
and meta-analysis. Medicine (Baltimore). 2017;96:e7162.

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al.
Preferred reporting items for systematic review and meta-analysis proto-
cols (PRISMA-P) 2015 statement. Syst Rev. 2015;4:1.

. Stocking JC, Utter GH, Drake C, Aldrich JM, Ong MK, Amin A, et al.

Postoperative respiratory failure: an update on the validity of the Agency
for Healthcare Research and Quality Patient Safety Indicator 11 in an

era of clinical documentation improvement programs. Am J Surg.
2020;220:222-8.

Tseng JC, Lu LY, Hu JC, Wang LF, Yen LJ, Wu HC, et al. The impact of sys-
temic lupus erythematosus on women’s sexual functioning. J Sex Med.
2011;8:3389-97.

Garcfa Morales M, Callejas Rubio JI, Peralta-Ramirez MI, Henares Romero
LJ, Rios Fernandez R, Camps Garcfa MT, et al. Impaired sexual function

in women with systemic lupus erythematosus: a cross-sectional study.
Lupus. 2013;22:987-95.

Moghadam ZB, Rezaei E, Faezi ST, Zareian A, Ibrahim FM, lbrahim MM.
Prevalence of sexual dysfunction in women with systemic lupus erythe-
matosus and its related factors. Reumatologia. 2019;57:19-26.

Dorgham D, Haggag HM, Attia DH. Sexual dysfunction in Egyptian
females with systemic lupus erythematosus: a cross sectional study.
Lupus. 2020;29:1085-94.

Serna-Pefia G, Colunga-Pedraza 1J, Villarreal-Alarcon MA, Castillo-Torres SA,
Abundis-Marquez EE, Reynosa-Silva IC, et al. Sexual function in women
with systemic lupus erythematosus: a case-control study. Rheumatol Int.
2021;41:1465-9.

Ryding EL, Blom C. Validation of the Swedish version of the Female Sexual
Function Index (FSFI) in women with hypoactive sexual desire disorder. J
Sex Med. 2015;12:341-9.

Ter Kuile MM, Brauer M, Laan E. The Female Sexual Function Index (FSFI)
and the Female Sexual Distress Scale (FSDS): psychometric properties
within a Dutch population. J Sex Marital Ther. 2006,32:289-304.
Schmeding A, Schneider M. Fatigue, health-related quality of life and
other patient-reported outcomes in systemic lupus erythematosus. Best
Pract Res Clin Rheumatol. 2013;27:363-75.

Shen BY, He Y, Chen HY, Zhao C, Zhu L, Gao YY, et al. Body image distur-
bances have impact on the sexual problems in chinese systemic lupus
erythematosus patients. J Immunol Res. 2015;2015:204513.

Tristano AG. Impact of rheumatoid arthritis on sexual function. World J
Orthop. 2014;5:107-11.

Oktem O, Guzel Y, Aksoy S, Aydin E, Urman B. Ovarian function and
reproductive outcomes of female patients with systemic lupus erythema-
tosus and the strategies to preserve their fertility. Obstet Gynecol Surv.
2015;70:196-210.

Kado R, McCune WJ. Ovarian protection with gonadotropin-releasing
hormone agonists during cyclophosphamide therapy in systemic lupus
erythematosus. Best Pract Res Clin Obstet Gynaecol. 2020;64:97-106.
Gass M, Larson J, Cochrane B, Manson JE, Lane D, Barnabei V, et al.

Sexual activity and vaginal symptoms in the postintervention phase

of the Women'’s Health Initiative Hormone Therapy Trials. Menopause.
2018;25:252-64.

Portman DJ, Gass ML. Vulvovaginal Atrophy Terminology Consensus Con-
ference Panel. Genitourinary syndrome of menopause: new terminology

26.

27.

28.

29.

30.

31

32.

Page 9 of 9

for vulvovaginal atrophy from the International Society for the Study of
Women's Sexual Health and The North American Menopause Society.
Menopause. 2014;21:1063-8.

Taylor HS, Tal A, Pal L, Li F, Black DM, Brinton EA, et al. Effects of oral vs
transdermal estrogen therapy on sexual function in early postmeno-
pause: ancillary study of the Kronos Early Estrogen Prevention Study
(KEEPS). JAMA Intern Med. 2017;177:1471-9.

Nastri CO, Lara LA, Ferriani RA, Rosa-E-Silva AC, Figueiredo JB, Martins WP.
Hormone therapy for sexual function in perimenopausal and postmeno-
pausal women. Cochrane Database Syst Rev. 2013;6:CD009672.

Rech CMZ, Clapauch R, Bouskela E. Sexual function under adequate
estrogen therapy in women after oophorectomy versus natural meno-
pause. ] Womens Health (Larchmt). 2019;28:1124-32.

JUR, Ruan X, Xu X, Yang Y, Cheng J, Zhang L, et al. Sexual dysfunction in
Chinese women at different reproductive stages and the positive effect
of hormone replacement therapy in the early postmenopause. Eur J
Contracept Reprod Health Care. 2021,26:246-54.

Hughes GC, Choubey D. Modulation of autoimmune rheumatic diseases
by oestrogen and progesterone. Nat Rev Rheumatol. 2014;10:740-51.
Holroyd CR, Edwards CJ. The effects of hormone replacement therapy on
autoimmune disease: rheumatoid arthritis and systemic lupus erythema-
tosus. Climacteric. 2009;12:378-86.

Soares-Jr JM, Sorpreso ICE, Curado JFN, Filho ESF, Simées RDS, Bonfa E,

et al. Hormone therapy effect on menopausal systemic lupus erythema-
tosus patients: a systematic review. Climacteric. 2022;1-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	The effect of systemic lupus erythematosus on sexual function in women: an updated meta-analysis based on cross-sectional studies
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Search strategy
	Inclusion and exclusion criteria
	Data extraction and quality assessment
	Outcomes of interest
	Statistical analysis

	Results
	Sexual dysfunction
	FSFI scores
	Secondary outcomes
	Sensitivity analysis

	Discussion
	Conclusion
	Acknowledgements
	References


