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[Abstract] Objective: Primary Sjogren’s syndrome (pSS) is a systemic autoimmune disease that 
mainly affects the exocrine gland, especially in women. Currently, the results of studies on the 
menstruation or fertility of pSS patients remain controversial. This study aimed to examine the 
menstrual and reproductive characteristics of pSS patients. Methods: Clinical data of 449 pSS 
patients who were admitted to Tongji Hospital in Hubei, China, from January 2015 to November 
2021 were obtained and their menstrual and reproductive information analyzed. In addition, the 
clinical features of pSS patients with premenopausal or postmenopausal onset were compared. 
Results: The spontaneous abortion rate of pSS patients was not higher than the reported rate of 
the general population and that the age of menarche, menstrual cycle, and menstrual period of pSS 
patients did not significantly differ from those reported in the general population; however, early 
menopause seemed to be more common in pSS patients. Skin involvement (27.96% vs. 15.00%, 
P=0.005) and hyperglobulinemia (10.64% vs. 4.16%, P=0.033) were more common in patients 
with premenopausal pSS onset, but patients with postmenopausal onset had a significantly greater 
incidence of interstitial lung disease (32.50% vs. 17.02%, P=0.0004). Also, erythropenia (47.00% 
vs. 31.25%, P=0.002), hypoalbuminemia (19.49% vs. 8.22%, P=0.0009), and prevalence of high 
hypersensitive C-reactive protein levels (21.67% vs. 10.94%, P=0.005) were more common in pSS 
patients with postmenopausal onset. Notably, the rate of abnormal pregnancy was significantly 
greater in patients with premenopausal onset (9.72% vs. 2.50%, P=0.011). Conclusion: Patients 
with pSS onset before or after menopause may have different risks in pulmonary involvement and 
laboratory manifestations.
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Primary Sjogren’s syndrome (pSS) is a systemic 
autoimmune disease that occurs mainly in middle-aged 
women and affects the exocrine glands (mainly the 
salivary and lacrimal glands) to cause severe dryness 
of the oral and ocular mucosal surface[1]. The clinical 
manifestation of pSS is heterogeneous, with symptoms 
ranging from mild dryness to systemic effects[2]. 
Multiple clinical techniques, including autoantibody 
tests, imaging techniques, and pathological biopsies, 
have been used to diagnose and evaluate pSS[3]. 

PSS also influences the fertility and menstruation 
of patients. Some studies reported that the spontaneous 

abortion rate and premature birth rate in pregnant women 
with pSS are greater than those in the normal pregnant 
population[4, 5] and that the normal delivery frequency of 
healthy women is significantly greater than that of pSS 
women[6, 7]. An international cooperative case-control 
study found that pSS patients have reduced estrogen 
levels and an older age of menarche as well as reduced 
cumulative times of menstruation[8]; moreover, the 
susceptibility of women to pSS is positively correlated 
with an irregular menstrual cycle[9]. However, other 
studies suggested no significant associations between 
pSS and the overall fertility rate, preterm birth, 
spontaneous abortion, or induced abortion, nor between 
the presence of autoantibodies and the preterm birth 
rate[10, 11]. Similarly, it was also reported that there is 
no significant difference in the age of menopause onset 
between pSS patients and healthy controls[12, 13]. Given 
the controversy that exists in terms of the fertility and 
menstruation of pSS patients, further analysis of these 
characteristics of pSS patients will contribute to a 
better understanding of the complexity of pSS.
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The incidence of spontaneous abortion among 
women of childbearing age in China is 5.04%–13.60%, 
and the incidence in other areas is different[14–16]. 
The induced abortion rate of Chinese women can 
be as high as 26.50%–38.77%[17–20]. Meanwhile, the 
infertility rate of Chinese women of childbearing age 
ranges from 9.00% to 25.00%, and it increases with 
age[21–23]. Although the rate of premature menopause 
or early menopause in Chinese women is not known, 
it was reported that about 5% of women experience 
early menopause (menopause onset at 40–45 years 
old) and 1%–3.8% of women experience premature 
menopause (menopause onset at <40 years old)[24–26]. 
However, there are few studies on the menstrual and 
reproductive information of pSS patients in China. 
Therefore, research on the menstrual and reproductive 
characteristics of pSS patients with a relatively large 
sample size is of great significance.

1 MATERIALS AND METHODS

1.1 Patients
By retrieving their electronic medical records, 

female pSS patients hospitalized at the Department 
of Rheumatology and Immunology, Tongji Hospital, 
Tongji Medical College, Huazhong University of 
Science and Technology, Wuhan, Hubei, China, 
from January 2015 to November 2021 were included 
in this study. Patients without complete records of 
menstruation and fertility history were excluded. All 
patients were reassessed to meet the 2016 American 
College of Rheumatology/European League Against 
Rheumatism classification criteria for pSS[27]. All 
patients signed an informed consent at the time of 
admission. This study was approved by the Institutional 
Review Board of Tongji Medical College, Huazhong 
University of Science and Technology, and conformed 
to the provisions of the Declaration of Helsinki.
1.2 Clinical Information 

Demographic data, medical history, laboratory 
indicators, imaging indicators, and pathological 
results were retrospectively collected. Menstrual and 
reproductive information, including age of menarche, 
menstrual cycle, menstrual period, age of menopause, 
gravidity, times of induced abortion, times of 
spontaneous abortion, and times of stillbirth, infertility, 
etc., was obtained. For clinical manifestations, 
xerostomia, xerophtalmia, and symptoms of Raynaud’s 
disease, joint muscle symptoms (arthralgia, muscle 
pain, morning stiffness, dyskinesia, deformation, and 
joint necrosis), skin symptoms (rash, edema, erythema 
nodosum, itching, purpura, subcutaneous bleeding, 
ecchymosis, etc.), interstitial lung disease (diagnosed 
by high-resolution computed tomography), kidney 
symptoms (proteinuria, hypokalemia, and tubular 
acidosis), autoimmune hepatitis, hematological system 

symptoms (hypocytosis, gingival or nasal bleeding), 
and neurological symptoms (dizziness, headache, 
pain and numbness in fingers, lips, or tongue tip, and 
finger twitching) were recorded. Laboratory indicators 
(including autoantibody) levels, data of Schimer’s 
test, salivary gland single photon emission computed 
tomography (SPECT) and histopathological analyses 
of labial gland biopsy were also collected.
1.3 Statistical Analysis

The values of laboratory indicators were converted 
into measurement data. Pearson’s chi-squared test or 
Fisher’s exact test was used to compare the laboratory 
indicators and clinical characteristics between different 
subgroups. Count data were presented in numerical and 
percentage forms. A P-value less than 0.05 indicates 
statistical significance.

2 RESULTS

2.1 Clinical and Gynecological Characteristics of 
pSS Patients

A total of 449 female patients with pSS, mostly 
middle-aged (46.18±11.90 years old), were enrolled in 
this study (table 1). Of these, 257 patients (57.24%) 
complained of xerostomia, 216 patients (48.11%) 
complained of dry eye, and 143 patients (82.65% of 
the patients who underwent the Schirmer’s test) were 
diagnosed with xerophtalmia. In addition to oral and 
ocular symptoms, arthritis and rash were the most 
common symptoms. Most patients were in the active 

Table 1 The clinical manifestations of pSS patients 
Mean (±SD) or n (percentage)

Age (n=449) 46.18±11.90 (years old)
Xerostomia (n=449) 257 (57.24%)
Dry eye (n=449) 216 (48.11%)
Raynaud’s sign (n=449) 42 (9.35%)
Arthralgia (n=449) 213 (47.43%)
Parotitis (n=449) 16 (3.56%)
Hyperglobulinemia (n=449) 40 (8.90%)
Rash or purpura (n=449) 110 (24.49%)
ILD (n=449) 95 (21.20%)
AIH (n=449) 24 (5.34%)
RTA (n=449) 16 (3.56%)
Hypocytosis (n=449) 70 (15.59%)
PN (n=449) 30 (6.68%)
Anti-SSA (n=449) 428 (95.32%)
Anti-SSB (n=449) 249 (55.45%)
SPECT (n=313) 281 (89.77%)
Schirmer’s test (n=173) 143 (82.65%)
Labial gland biopsy (n=233) 194 (83.26%)
ESSDAI score ≥4 (n=449) 344 (76.78%)
pSS: primary Sjogren’s syndrome; ILD: interstitial lung 
disease; AIH: autoimmune hepatitis; RTA: renal tubular 
acidosis; PN: peripheral neuropathy; SPECT: single photon 
emission computed tomography of salivary glands; ESSDAI: 
European League Against Rheumatism Sjogren’s Syndrome 
Disease Activity Index; SD: standard deviation
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stage of pSS, and the involvement of lung and blood 
system was more frequent than that of liver and kidney. 
Anti-SSA was the most prominent autoantibody in pSS 
patients, and the positive rate of SPECT was roughly 
consistent with that of Schirmer’s test.

Subsequently, the menstrual and reproductive 
characteristics of these female patients were analyzed 

(table 2). Most of the pSS patients experienced menarche 
at the normal age, and the abnormal cases showed delayed 
menarche. Similarly, some patients have demonstrated 
prolonged menstrual periods or menstrual cycles. 
However, for menopausal abnormalities, early menopause 
was more frequently observed. Spontaneous abortion was 
the main pregnancy abnormality in pSS patients.

Table 2 The menstrual and reproductive characteristics of pSS patients
Subgroup n (percentage)

Menstrual history
Age of menarche (years old) (n=449) Earlier menarche (<11) 0 (0.00%)

Normal menarche (11–16) 432 (96.21%)
Delayed menarche (>16) 17 (3.79%)

Menstrual cycle (days) (n=449) Shorter cycle (<21) 0 (0.00%)
Normal menstrual cycle (21–35) 442 (98.44%)

Prolonged cycle (>35) 7 (1.56%)
Menstrual period (days) (n=449) Shorter menstrual period (<2) 0 (0.00%)

Normal menstrual period (2–8) 445 (99.11%)
Prolonged menstrual period (>8) 4 (0.89%)

Age of menopause (years old) (n=270)# Premature menopause <40 2 (0.74%)
Early menopause (40–45) 24 (8.89%)

Normal menopause >45 244 (90.37%)
Reproductive history (n=449)
Abnormal pregnancy Spontaneous abortion 31 (6.90%)†

Stillbirth 3 (0.66%)†

Infertility 4 (0.89%)
Without abnormal pregnancy 414 (92.20%)
#: 179 patients were not menopausal. †Three patients with a history of spontaneous abortion also had a 
history of stillbirth. pSS: primary Sjogren’s syndrome

2.2 Abnormal Pregnancy Was Not Significantly 
Associated with Clinical Features of pSS 

Next, we compared the clinical characteristics of 
35 pSS patients with a history of abnormal pregnancy 
(including spontaneous abortion, stillbirth, or 
infertility) and 414 patients without. In general, there 
was no significant difference in the clinical symptoms 
or laboratory indicators between the two groups (table 
3). In addition, there was no significant difference 
in the incidence of impaired salivary gland function, 
positive rate of autoantibodies, or lymphocyte 
infiltration of the labial gland between the two groups. 
Also, no significant difference in organ involvement 
or laboratory indicators between 146 patients with a 
history of induced abortion and those with a history of 
spontaneous abortion or without a history of abnormal 
pregnancy was found, except that the pSS patients with 
a history of induced abortion had a lower rate of serum 
complement C3 reduction (data not shown). 
2.3 pSS Patients with Premenopause or Post-
menopause Onset had Different Clinical Features 

Further, we compared the clinical characteristics 
of 329 pSS patients with premenopausal onset and 
120 with postmenopausal onset. First, the incidence 
of xerostomia, xerophthalmia, renal tubular acidosis, 
autoimmune hepatitis, parotid gland enlargement, 
arthralgia, and peripheral neuropathy did not differ 

significantly between the pre- and postmenopausal onset 
groups. However, the premenopausal onset group had 
a significantly increased incidence of rash or purpura 
(27.96% vs. 15.00%, P=0.005) and hyperglobulinemia 
(10.64% vs. 4.16%, P=0.033), while the postmenopausal 
onset group had a significantly higher incidence of ILD 
(32.50% vs. 17.02%, P=0.0004) (table 4). Additionally, 
hypoalbuminemia (19.49% vs. 8.22%, P=0.0009) and 
erythropenia (47.00% vs. 31.25%, P=0.002) were 
more common in the patients with postmenopausal 
onset. There was no difference between the two 
groups in terms of liver transaminase levels, renal 
related indicators, Ig subclass, or complement levels. 
Although the incidence of an elevated level of hsCRP 
was significantly common in the postmenopausal 
onset group (21.67% vs. 10.94%, P=0.005), there was 
no significant association between premenopausal or 
postmenopausal onset of pSS and ESSDAI score, and 
no difference in the positive rate of autoantibodies 
and lymphocyte infiltration in the labial glands were 
observed between the two groups. 

Besides, the menstrual and reproductive 
characteristics of the postmenopausal patients with 
premenopausal onset were compared. The incidence 
rates of delayed menarche, prolonged menstrual cycle, 
prolonged menstrual period, and early menopause 
were not significantly different between the patients 
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with premenopausal and those with postmenopausal 
pSS onset. However, it should be noted that the rate of 
abnormal pregnancy was significantly greater among 
the patients with premenopausal onset (9.72% vs. 
2.50%, P=0.011) (table 5).

Additionally, we explored whether the clinical 
symptoms and laboratory indicators are influenced by 
a history of early menopause. There was no significant 
difference in these indicators between the patients 
with and those without early menopause, except for 
a higher incidence of elevated hsCRP and positive 

anti-SSB antibodies in normal menopause patients 
(supplementary table 1). 

3 DISCUSSION 

Autoimmune diseases have a unique pathogenesis 
in obstetrics and gynecology. First, chronic 
inflammation impinges on the normal function of the 
hypothalamic-pituitary-ovarian axis, leading to the 
abnormal release of gonadotropin-releasing hormone 
and gonadotropin[28]. Second, autoimmunity may 

Table 3 Comparison of clinical manifestations of pSS patients with and those without an abnormal pregnancy
With abnormal pregnancy history (n=35) Without abnormal pregnancy history (n=414) P value

Xerostomia (n=449) 20 (57.14%) 237 (57.25%) 0.991
Dry eye (n=449) 14 (40.00%) 202 (48.79%) 0.317
Raynaud sign (n=449) 2 (5.71%) 40 (9.66%) 0.760
Arthralgia (n=449) 17 (48.57%) 196 (47.34%) 0.889
Parotitis (n=449) 2 (5.71%) 14 (3.38%) 0.359
Hyperglobulinemia (n=449) 4 (11.42%) 36 (8.69%) 0.538
Rash or purpura (n=449) 10 (28.57%) 100 (24.15%) 0.560
ILD (n=449) 8 (23.52%) 87 (21.01%) 0.730
AIH (n=449) 0 (0.00%) 24 (5.79%) 0.242
RTA (n=449) 2 (5.71%) 14 (3.38%) 0.359
Hypocytosis (n=449) 7 (20.00%) 63 (15.21%) 0.454
PN (n=449) 3 (8.57%) 27 (6.52%) 0.720
Leukopenia (n=438) 9 (26.47%) 69 (17.07%) 0.169
Neutropenia (n=437) 4 (11.76%) 42 (10.42%) 0.771
Lymphopenia (n=437) 8 (23.52%) 58 (14.39%) 0.153
Erythropenia (n=437) 16 (47.05%) 139 (34.49%) 0.141
Hypohemoglobin (n=437) 15 (44.11%) 121 (30.02%) 0.088
Thrombocytopenia (n=437) 6 (17.64%) 49 (12.15%) 0.415
Elevated ALT (n=435) 2 (5.71%) 43 (10.75%) 0.561
Elevated AST (n=431) 3 (8.57%) 58 (14.65%) 0.450
Elevated TP (n=434) 9 (25.71%) 90 (22.55%) 0.669
Hypoalbuminemia (n=434) 5 (14.28%) 44 (11.02%) 0.575
Elevated TBil (n=431) 1 (2.85%) 5 (1.26%) 0.400
Elevated TCHO (n=431) 0 (0.00%) 34 (8.58%) 0.096
Elevated BUN (n=432) 2 (5.88%) 15 (3.76%) 0.635
Elevated Cr (n=433) 1 (2.94%) 36 (9.02%) 0.341
Elevated UA (n=432) 5 (14.70%) 42 (10.55%) 0.399
Elevated ESR (n=449) 17 (48.57%) 209 (50.85%) 0.796
Elevated HsCRP (n=437) 4 (11.76%) 58 (14.39%) 0.803
Elevated IgG (n=449) 20 (57.14%) 250 (60.38%) 0.707
Elevated IgA (n=437) 2 (5.88%) 71 (17.61%) 0.078
Elevated IgM (n=435) 2 (5.88%) 44 (10.97%) 0.560
Decreased C3 (n=422) 12 (35.29%) 84 (21.64%) 0.069
Decreased C4 (n=411) 2 (6.06%) 20 (5.29%) 0.693
Anti-SSA (n=449) 34 (97.14%) 394 (95.16%) 1.000
Anti-SSB (n=449) 17 (48.57%) 232 (56.03%) 0.393
SPECT (n=313) 25 (100.0%) 256 (88.88%) 0.091
Schirmer’s test (n=173) 9 (81.81%) 134 (93.70%) 1.000
Labial gland biopsy (n=233) 16 (84.21%) 178 (83.18%) 1.000
ESSDAI score ≥4 (n=449) 29 (82.86%) 315 (76.27%) 0.376
pSS: primary Sjogren’s syndrome; ILD: interstitial lung disease; AIH: autoimmune hepatitis; RTA: renal tubular acidosis; PN: 
peripheral neuropathy; ALT: alanine aminotransferase; AST: aspartate amino transferase; TP: total serum protein; TBil: total 
bilirubin; TCHO: total cholesterol; BUN: blood urea nitrogen; Cr: creatinine; UA: uric acid; ESR: erythrocyte sedimentation rate; 
HsCRP: high-sensitivity C-reactive protein; SPECT: single photon emission computed tomography of salivary glands; ESSDAI: 
European League Against Rheumatism Sjogren’s Syndrome Disease Activity Index. The data were analyzed by Pearson’s chi-
squared test or Fisher’s exact test. P<0.05 indicates a significant difference. 
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be associated with the production of anti-ovarian 
antibodies and subsequent autoimmune ovaritis, which 
induce ovarian tissue damage and reduce the ovarian 

reserve[29]. From this single-center study, the pSS 
patients did not have a higher abortion rate, including 
spontaneous and induced abortion, than the general 

Table 4 Comparison between pSS patients with premenopausal and those with postmenopausal onset
Premenopausal onset (n=329) Postmenopausal onset (n=120) P value

Xerostomia (n=449) 188 (57.49%) 69 (57.50 %) 0.946
Dry eye (n=449) 157 (47.72%) 59 (49.16%) 0.786
Raynaud sign (n=449) 35 (10.63%) 7 (5.83%) 0.122
Arthralgia (n=449) 160 (48.63%) 53 (44.16%) 0.402
Parotitis (n=449) 14 (4.25%) 2 (1.66%) 0.256
Hyperglobulinemia (n=449) 35 (10.64%) 5 (4.16%) 0.033*

Rash or purpura (n=449) 92 (27.96%) 18 (15.00%) 0.005**

ILD (n=449) 56 (17.02%) 39 (32.50%) 0.0004***

AIH (n=449) 20 (6.07%) 4 (3.33%) 0.252
RTA (n=449) 11 (3.34%) 5 (4.17%) 0.774
PN (n=449) 18 (5.47%) 12 (10.00%) 0.089
Leukopenia (n=438) 62 (19.31%) 16 (13.67%) 0.172
Neutropenia (n=437) 37 (11.56%) 9 (7.69%) 0.470
Lymphopenia (n=437) 52 (16.25%) 14 (11.96%) 0.268
Erythropenia (n=437) 100 (31.25%) 55 (47.00%) 0.002**

Hypohemoglobin (n=437) 94 (29.37%) 42 (35.89%) 0.192
Thrombocytopenia (n=437) 39 (12.19%) 16 (13.67%) 0.678
Elevated ALT (n=435) 34 (10.72%) 11 (9.32%) 0.669
Elevated AST (n=431) 44 (14.01%) 17 (14.52%) 0.891
Elevated TP (n=434) 79 (25.00%) 20 (16.94%) 0.075
Hypoalbuminemia (n=434) 26 (8.22%) 23 (19.49%) 0.0009***

Elevated TBil (n=431) 5 (1.58%) 1 (0.86%) 1.000
Elevated TCHO (n=431) 20 (6.38%) 14 (11.86%) 0.060
Elevated BUN (n=432) 12 (3.80%) 5 (4.27%) 0.786
Elevated Cr (n=433) 22 (6.98%) 15 (12.71%) 0.058
Elevated UA (n=432) 34 (10.79%) 13 (11.11%) 0.925
Elevated ESR (n=449) 160 (49.07%) 66 (55.00%) 0.267
Elevated HsCRP (n=449) 36 (10.94%) 26 (21.67%) 0.005**

Elevated IgG (n=449) 205 (62.31%) 65 (54.16%) 0.119
Elevated IgA (n=437) 53 (16.66%) 20 (16.80%) 0.972
Elevated IgM (n=437) 34 (10.72%) 12 (10.16%) 0.867
Decreased C3 (n=422) 73 (23.77%) 23 (20.00%) 0.410
Decreased C4 (n=377) 15 (4.98%) 7 (6.36%) 0.582
Anti-SSA (n=449) 317 (96.35%) 111 (92.50%) 0.087
Anti-SSB (n=449) 185 (56.23%) 64 (53.33%) 0.585
SPECT (n=313) 207 (91.19%) 74 (86.04%) 0.180
Schirmer’s Test (n=173) 91 (79.13%) 52 (89.65%) 0.084
Labial gland biopsy (n=233) 139 (82.25%) 55 (85.93%) 0.501
ESSDAI score ≥4 (n=449) 252 (76.82%) 92 (76.66%) 0.971
pSS: primary Sjogren’s syndrome; ALT: alanine aminotransferase; AST: aspartate amino transferase; TP: total serum protein; TBil: 
total bilirubin; TCHO: total cholesterol; BUN: blood urea nitrogen; Cr: creatinine; UA: uric acid; ESR: erythrocyte sedimentation 
rate; HsCRP: high-sensitivity C-reactive protein; SPECT: single photon emission computed tomography of salivary glands; 
ESSDAI: European League Against Rheumatism Sjogren’s Syndrome Disease Activity Index. The data were analyzed by Pearson 
chi-squared test or Fisher’s exact test. P<0.05 indicates a significant difference. *P<0.05, **P<0.01, ***P<0.001

Table 5 Menstrual and reproductive characteristics of pSS patients with premenopausal or postmenopausal onset
Premenopausal onset (n=329) Postmenopausal onset (n=120) P value

Menarche delay (n=449) 13 (3.95 %) 4 (3.33%) 1.000
Prolonged menstrual cycle (n=449) 7 (2.13%) 0 (0.00%) 0.197
Prolonged menstruation (n=449) 4 (1.22%) 0 (0.00%) 0.577
Premature or early menopause (n=270) 16 (10.45%) 10 (8.54%) 0.598
Abnormal pregnancy (n=449) 32 (9.72%) 3 (2.50%) 0.011*

pSS: primary Sjogren’s syndrome. The data were analyzed by Pearson’s chi-squared test or Fisher’s exact test. P<0.05 indicates a 
significant difference. *P<0.05
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population, and no definitive association between 
abortion history and the progression of pSS was found. 
Also, there was no difference in the positive rates of 
anti-SSA and anti-SSB in the different subgroups of 
reproductive history, although it has been reported 
that the positivity of these autoantibodies is associated 
with fetal congenital heart block[30, 31]. In this study, the 
infertility rates among the pSS patients were less than 
those reported in the general population; therefore, 
a trial with a larger sample size is needed to confirm 
these findings. The age of menarche, menstrual 
cycle, and period length of most pSS patients did not 
significantly differ from those reported in the general 
population. However, the proportion of pSS patients 
that experienced early menopause was greater than the 
reported proportion of the general population (8.89% 
vs. 5%), implying that the ovarian function of pSS 
patients may be affected by autoimmune disease.

Although pSS has been reported to have no 
special effect on menopause[12, 13, 32], our study found 
that the relationship between the onset of pSS and 
the timing of menopause may affect the clinical 
characteristics of patients. The incidence of ILD 
was greater in the pSS patients with postmenopausal 
onset, perhaps because of the regulatory role of sex 
hormones in lung inflammation. As one of the most 
important hormones, estrogen can effectively protect 
secretory acinar cells, and estrogen deficiency during 
menopause may specifically accelerate the apoptosis 
of exocrine acinar cells[33]. Under normal physiological 
conditions, estrogen has anti-inflammatory effects 
in premenopausal women[34]. After menopause, the 
estrogen level is relatively reduced, and its mediated 
protective effect is weakened, which may promote lung 
inflammation in patients, and the interaction between 
estrogen and its receptor also has been described in 
studies on lung cancer and coronavirus disease 2019[35–38]. 
Moreover, patients with postmenopausal onset have 
a relatively poor basic lung function. It is noteworthy 
that the spontaneous abortion rates of pSS patients with 
premenopausal onset were significantly higher, which 
may indicate that pSS patients with premenopausal 
onset are more prone to abnormal pregnancy events.

The limitation of this study is that the classification 
of system involvement in our study is general, and there 
was no specific analysis of the included symptoms or 
diseases. In addition, for the analysis of menstrual 
history, the sample size of the abnormal group was too 
small for further analysis; therefore, a larger sample 
size is needed to study this issue further. 

In conclusion, our study demonstrated that pSS 
patients did not have a higher abortion rate than the 
general population. Additionally, patients with pSS 
experienced early menopause more frequently than the 
general population. Furthermore, the incidence of ILD 
was greater in the pSS patients with postmenopausal 

onset, and the incidence of abnormal pregnancy 
was greater in the pSS patients with premenopausal 
onset. This study provides valuable information 
for the analysis of the menstrual and reproductive 
characteristics of the pSS population in China.
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