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Background/Aims: This nationwide cohort study aimed to evaluate (1) whether primary Sjogren’s syndrome (pSS) can con-
tribute to the development of dementia and (2) whether the use of hydroxychloroquine (HCQ) can decrease the incidence of 
dementia in patients with pSS using the Health Insurance Review and Assessment database.
Methods: We established a cohort between 2008 and 2020 of 20,160 patients with pSS without a history of dementia. 
The control group comprised sex- and age-matched individuals with no history of autoimmune disease or dementia. Cox 
proportional hazard analyses were performed to identify the association between pSS and dementia development. We also 
assessed the hazard ratio (HR) of dementia in early users of HCQ (within 180 days of the diagnosis of pSS) compared to 
non-users, adjusted for age, sex, and comorbidities.
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INTRODUCTION

Primary Sjogren’s syndrome (pSS) is a common chronic au-
toimmune disease characterized by lymphocytic infiltration 
of exocrine glands [1]. It often extends beyond glandular 
manifestations to affect various systems, including the vas-
cular, nervous, pulmonary, and renal systems [2]. Neuro-
logical complications of the central nervous system, such as 
cognitive dysfunction and dementia, are widely reported, 
with prevalence rates ranging from 8% to 49% in patients 
with pSS [3].

Dementia has emerged as the most common neurode-
generative disease that threatens health, with a high inci-
dence rate, serious socioeconomic burden, and irreversible 
neuronal damage to the brain [4]. However, the role of 
neuroinflammation in dementia remains controversial. Vas-
culitis, autoantibodies, immune complex deposition, and 
cellular inflammation are potential mechanisms through 
which pSS increases the likelihood of developing dementia, 
leading to nerve damage, cognitive decline, and dementia 
onset. A recent meta-analysis revealed a significant increase 
in the risk of dementia in individuals with pSS [5]. Never-
theless, four of the five studies were conducted in only one 
country, raising the need for research in diverse settings.

Hydroxychloroquine (HCQ) is commonly used in patients 
with pSS. Recently, Varma et al. showed that the initiation 
of HCQ was associated with a reduced risk of developing 
Alzheimer’s disease (AD) compared with methotrexate ini-
tiation in patients with rheumatoid arthritis (RA) [6]. This 
finding was consistent across four distinct analysis schemes 
designed to address specific types of bias, including infor-
mative censoring, reverse causality, and outcome misclassifi-
cation. They also showed that HCQ rescued impaired hippo-
campal synaptic plasticity in an APP/PS1 transgenic mouse 

model of AD and corrected multiple molecular abnormal-
ities [6]. In contrast, a cohort study utilizing a UK primary 
care database found no association between HCQ exposure 
in patients with connective tissue disease (CTD) and the risk 
of AD; however, only a limited number of patients with pSS 
were included [7]. The association between HCQ and the 
primary prevention of dementia in patients with pSS has not 
been well established. 

Hence, this nationwide population-based cohort study 
aimed to investigate (1) whether pSS can contribute to the 
development of dementia and (2) whether the use of HCQ 
can decrease the incidence of dementia in patients with 
pSS, using the Health Insurance Review and Assessment 
(HIRA) database.

METHODS

Data source
We used HIRA, the nationwide claims database of in South 
Korea. The National Health Insurance is a universal health 
coverage system that covers almost 100% of all Korean res-
idents. A national health insurance corporation, the HIRA 
has a database that covers all medical claims in South Ko-
rea [8]. The database contains demographic information, 
diagnoses determined using the International Classification 
of Diseases, Tenth Revision (ICD-10), procedure codes, and 
prescription records. Data were removed from the HIRA pa-
tient records in accordance with the Personal Information 
Protection Act of South Korea. This study was conducted in 
accordance with the Declaration of Helsinki and approved 
by the Institutional Review Board of Soonchunhyang Univer-
sity Seoul Hospital, with a waiver of informed consent (IRB 
number: 2023-03-002). 

Results: The incidence of dementia was 0.68 (95% CI 0.64–0.72) cases per 100 person-years in pSS, and it was 0.58 
(0.56–0.60) in the controls. The adjusted HR (aHR) of developing dementia was 1.16 (1.09–1.25) times greater in the pSS 
group than in the controls. The risk of dementia did not increase in HCQ users (aHR 1.07 [0.94–1.21]), but HCQ non-users 
had a 1.22 (1.12–1.33) higher risk of developing dementia than the matched controls. The use of HCQ lowered the risk of de-
mentia in comparison with non-users in patients with pSS (aHR 0.82 [0.71–0.94]).
Conclusions: Our results suggest that pSS is associated with an increased risk of dementia. HCQ may prevent dementia in 
patients with pSS.
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Study design and population 
A total of 31,353 patients with pSS aged ≥ 18 years were 

identified in the claims data from January 2008 to Decem-
ber 2020 (Fig. 1). To prevent the inclusion of patients previ-
ously diagnosed with pSS, we set a washout period. There-
fore, patients diagnosed with pSS before 2008 (n = 3,020) 
were excluded. The case definition for pSS required more 
than one visit based on the pSS ICD-10 diagnostic codes 
of M35.0, and registration with the National Rare Intrac-
table Disease Supporting Program (code V139). Since Jan-
uary 2006, patients with rare and incurable diseases have 
been registered in the Individual Copayment Beneficiaries 
Program (ICBP) to reduce the burden of medical expenses 
in South Korea since January 2006 [9]. After registration in 
this program, the financial burden for patients with rare and 
incurable diseases has been reduced, with patients paying 
10% of healthcare costs as co-payments [9,10]. The appli-
cation of ICBP for pSS requires a thorough clinical, laborato-
ry, and pathologic evaluation that fulfills the American-Eu-
ropean Consensus Group (AECG) classification criteria for 
pSS [11]. The National Health Insurance Service reviewed 
the documents written by doctors to meet the classification 
criteria, and codes for rare and incurable diseases were allo-
cated to the patients. 

Patients with any other rheumatic diseases (RA, systemic 
lupus erythematosus, systemic sclerosis, Takayasu’s arteri-
tis, granulomatosis with polyangiitis, polymyositis, derma-
tomyositis, mixed CTD, ankylosing spondylitis, sarcoidosis, 
antiphospholipid syndrome, and Bechet’s disease), hepati-
tis C, or lymphoma based on the ICD-10 diagnostic codes 

and codes of the National Rare Intractable Disease Support 
Program were excluded (n = 6,488). Patients with a history 
of dementia before the diagnosis of pSS or dementia that 
occurred within six months of the diagnosis of pSS were ex-
cluded (n = 1,685). Ultimately, 20,160 patients were includ-
ed in the pSS group. The control group included age- and 
sex-matched participants diagnosed with pSS at the index 
date in a 1:5 ratio with the general population without a his-
tory of any rheumatic diseases, including pSS and dementia. 
Each patient was followed-up after the index date until the 
first diagnosis of any type of dementia, death, or the end of 
the study (December 31, 2021). 

Outcomes and relevant variables
The primary outcome of this study was the incidence of 
newly diagnosed dementia in patients with pSS and in a 
matched cohort. Patients with dementia were defined as 
those who were prescribed anti-dementia drugs (donepezil, 
memantine, rivastigmine, or galantamine) at least once us-
ing the ICD-10 diagnosis codes (F00-F03, G30). According 
to the Korean National Health Insurance regulatory stan-
dards, anti-dementia drug prescriptions are reimbursed only 
for the cases with explicit documentation of clinical cogni-
tive assessment: Mini-Mental State Examination score ≤ 26, 
and Clinical Dementia Rating 1–3 or Global Deterioration 
Scale stage 3–7 [12]. Matching covariates were age, sex, 
and major comorbidities, such as diabetes (E10-E14), hyper-
tension (I10-I15), heart failure (I50), ischemic heart disease 
(I20-25), stroke (I60-64), and major psychosis (F20-F29). The 
use of HCQ prescribed within 180 days of the diagnosis of 
pSS was investigated to determine its preventive role against 
dementia in patients with pSS.

Statistical analysis
The characteristics of the patients in both groups are pre-
sented as numbers with percentages (%) for categorical 
variables and as means with standard deviations for contin-
uous variables. Pearson’s chi-square test was used to com-
pare clinical characteristics between the two groups. A Cox 
proportional hazards regression model for matched data 
after adjusting for sex, age, and comorbidities was used to 
evaluate the relative hazard for events in the pSS group, 
considering the control group as a reference. The relative 
hazards were presented as hazard ratios (HRs) and 95% 
confidence intervals (CIs). We also performed Cox propor-
tional hazard analysis to identify the association between Figure 1. Study flow of cohort selection and matched controls.

31,353 patients who have diagnosed as primary Sjogren's syndrome
from January 2008 to December 2020 with ≥ 18 years of age

20,160 patients with primary Sjogren's syndrome were included

Matching control at 1:5 by age and sex

3,020 subjects excluded who have diagnosed as primary
Sjogren's syndrome from January 2007 to December 2007

6,488 subjects with other autoimmune disease were excluded

1,685 subjects who diagnosed as dementia before or ≤ 180 days 
after diagnosis of primary Sjogren's syndrome
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HCQ use and the development of dementia. All statistical 
analyses were performed using R 4.1.1 (R Foundation for 
Statistical Computing, Vienna, Austria), and a two-sided p 
value < 0.05 was considered statistically significant.

RESULTS

Baseline characteristics
We identified 20,160 patients with pSS and 100,800 

matched controls. The baseline characteristics of the study 
population are presented in Table 1. The mean age of the 
enrolled population was 58.8 ± 13.2 years, and the pro-
portion of females was 91.3%. The prevalence of diabetes 
(15.5% vs. 11.5%), hypertension (26.5% vs. 25.4%), heart 
failure (2.0% vs. 1.1%), ischemic heart disease (6.5% vs. 
4.2%), stroke (2.6% vs. 1.6%), and major psychosis (0.8% 
vs. 0.6%) were significantly higher in patients with pSS than 
in the controls, although the age and sex ratios of the two 
groups were the same. Among patients with pSS, 9,676 

Table 1. Baseline characteristics of the pSS cohort and age- and sex-matched non-pSS cohort

Variable pSS (n = 20,160) Control (n = 100,800) p value

Age (yr) 53.8 ± 13.2 53.8 ± 13.2 > 0.999

18–54 10,377 (51.5) 51,885 (51.5)

55–64 5,632 (27.9) 28,160 (27.9)

65–74 2,930 (14.5) 14,650 (14.5)

75–97 1,221 (6.1) 6,105 (6.1)

Sex, female 18,402 (91.3) 92,010 (91.3) > 0.999

Comorbidities

Diabetes 3,123 (15.5) 11,571 (11.5) < 0.001

Hypertension 5,342 (26.5) 25,641 (25.4) 0.002

Heart failure 397 (2.0) 1,080 (1.1) < 0.001

Ischemic heart disease 1,311 (6.5) 4,199 (4.2) < 0.001

Stroke 534 (2.6) 1,647 (1.6) < 0.001

Major psychosis 156 (0.8) 577 (0.6) 0.001

Use of HCQ within 180 days after diagnosis of pSS 9,676 (48.0)

Values are presented as mean ± standard deviation or number (%).
pSS, primary Sjogren’s syndrome; HCQ, hydroxychloroquine.

Table 2. Risk of newly diagnosed dementia in the pSS group compared with the control group 

Variable pSS (n = 20,160) Control (n = 100,800) p value

Newly diagnosed dementia, n (%) 980 (4.9) 4243 (4.2) < 0.001

Incidence rate/100 person-year 0.68 (0.64–0.72) 0.58 (0.56–0.60)

Crude HR 1.17 (1.09–1.25) Reference < 0.001

Adjusted HR (age group, sex, comorbidity) 1.16 (1.09–1.25) Reference < 0.001

Adjusted HR (age group, sex, comorbidity) Reference

Use of HCQ 1.07 (0.94–1.21) 0.324

Non-use of HCQ 1.22 (1.12–1.33) < 0.001

Adjusted HR (age group, sex, comorbidity)

Use of HCQ 0.82 (0.71–0.94) 0.005

Non-use of HCQ Reference

The numbers in parentheses indicate 95% confidence intervals.
pSS, primary Sjogren’s syndrome; HR, hazard ratio; HCQ, hydroxychloroquine.
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(48.0%) were exposed to HCQ within 180 days of the di-
agnosis of pSS.

pSS and risk of dementia
The incidence of newly diagnosed dementia in the pSS 
group was 0.68 per 100 person-years (95% CI, 0.64–0.72) 
and in the controls was 0.58 per 100 person-years (95% 
CI, 0.56–0.60) (Table 2). Patients in the pSS group had an 
increased risk of dementia compared to those in the control 
group (HR, 1.17; 95% CI, 1.09–1.25). Even when adjusted 
for age, sex, and comorbidities, adjusted HR was 1.16 (95% 
CI, 1.09–1.25), indicating an increased risk of dementia in 
patients with pSS.

Early HCQ treatment and risk of dementia in 
patients with pSS
We evaluated whether early HCQ treatment (within 180 
days of pSS diagnosis) affected the incidence of dementia in 
patients with pSS. Compared to the total individuals in the 
control group, the HR of early HCQ treatment was slightly 
lower (adjusted HR, 1.12; 95% CI, 1.00–1.24) than that of 

non-exposure to HCQ (adjusted HR, 1.24; 95% CI, 1.13–
1.36) in the pSS group. Early exposure to HCQ was associat-
ed with reduced risk of dementia (adjusted HR, 0.83; 95% 
CI, 0.73–0.95) in comparison with non-HCQ users.

Next, we divided pSS patients into two groups: those who 
received early HCQ treatment and those who did not. We 
then conducted a comparative analysis with age- and sex-
matched controls (Table 3, 4). The pSS group with early HCQ 
treatment did not have a higher risk of dementia compared 
to the control group, with an adjusted HR of 1.07 (95% CI, 
0.94–1.21) after adjusting for age, sex, and comorbidities. 
In contrast, the pSS group without early HCQ treatment had 
a significantly higher risk of dementia compared to the con-
trol group, even after adjusting for age, sex, and comorbid-
ities (adjusted HR, 1.22; 95% CI, 1.12–1.33).

DISCUSSION

In the present population-based cohort study, the incidence 
rate for dementia in patients with pSS was 0.68 per 100 

Table 3. Baseline characteristics and dementia risk of patients with pSS on early HCQ treatment versus age- and sex-

matched non-pSS cohort

Variable pSS (n = 9,676) Control (n = 48,380) p value

Age (yr) 52.3 ± 12.3 52.3 ± 12.3 > 0.999

18–54 5,471 (56.5) 22,355 (46.2)

55–64 2,730 (28.2) 13,650 (28.2)

65–74 1,132 (11.7) 5,660 (11.7)

75–97 343 (3.5) 1,715 (3.5)

Sex, feamle 9,116 (94.2) 45,580 (94.2) > 0.999

Comorbidity

Diabetes 1,208 (12.5) 5,048 (10.4) < 0.001

Hypertension 2,229 (23.0) 11,112 (23.0) 0.884

Heart failure 137 (1.4) 411 (0.8) < 0.001

Ischemic heart disease 498 (5.1) 1,686 (3.5) < 0.001

Stroke 211 (2.2) 632 (1.3) < 0.001

Major psychosis 52 (0.5) 310 (0.6) 0.258

Newly diagnosed dementia 298 (3.1) 1,446 (3.0) < 0.001

Incidence rate/100 person-years (95% CI) 0.43 (0.38–0.48) 0.41 (0.39–0.43)

Crude HR (95% CI) 1.04 (0.92–1.18) Reference 0.549

Adjusted HR (age group, sex, comorbidity) (95% CI) 1.07 (0.94–1.21) Reference 0.324

Values are presented as mean ± standard deviation or number (%).
pSS, primary Sjogren’s syndrome; HCQ, hydroxychloroquine; CI, confidence interval; HR, hazard ratio.
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person-years, and pSS was significantly associated with an 
increased risk of dementia. Early exposure to HCQ is asso-
ciated with a lower risk of dementia in patients with pSS. 

Several epidemiological studies have evaluated the asso-
ciation between pSS and the risk of developing dementia. 
A recent meta-analysis demonstrated that the risk of de-
mentia was 1.24 times higher in SS (95% CI: 1.15–1.33) 
[5]. Nevertheless, four of the five studies included in the 
analysis were conducted in Taiwan, potentially introducing 
geographical bias and a relatively significant overlap in the 
study samples [13-16]. Therefore, we analyzed the associ-
ation between pSS and dementia using HIRA data, which 
was consistent with the results of previous studies conduct-
ed in Taiwan. We added a prescription code for anti-de-
mentia medication to the operational definition of dementia 
to increase the reliability of the diagnosis. In South Korea’s 
Health Insurance System, hospitals can receive medical ex-
penses for anti-dementia drugs after evaluation of medical 
records, including the Mini-Mental State Examination and 
Global Deterioration Scale score or Clinical Dementia Rating 
score, and approval of the HIRA. Therefore, it was consid-

ered that the possibility of falsely coding dementia would 
be low, and that patients with moderate to high degrees 
of dementia would be included more often than those with 
mild cognitive impairment. Recent studies have demonstrat-
ed that the upregulation of proinflammatory cytokines plays 
multiple roles in neurodegeneration [17]. However, the 
risk for dementia does not appear to increase in all auto-
immune diseases. A recent meta-analysis showed that pSS 
(pooled relative risk, 1.26; 95% CI, 1.14–1.39) and system-
ic lupus erythematosus (pooled relative risk, 1.43; 95% CI, 
1.19–1.73) were related to elevated risk of dementia, but 
no relationship between RA and risk of dementia was found 
[18]. A Mendelian randomization study showed an associa-
tion between pSS, multiple sclerosis, and AD among seven 
autoimmune diseases [19]. Therefore, further studies are 
required to understand how disease-specific pathogenesis 
contributes to dementia development. 

Research on the pathophysiology of AD has revealed that 
autophagy disruption plays a role in the build-up of pro-
tein aggregates [20]. One possible mechanism by which 
HCQ lowers the risk of dementia is as follows. Experimental 

Table 4. Baseline characteristics and dementia risk of patients with pSS but without early HCQ treatment versus age- and 

sex-matched non-pSS cohort

Variable pSS (n = 10,484) Control (n = 52,420) p value

Age (yr) 55.2 ± 13.8 55.2 ± 13.8 > 0.999

18–54 4,906 (46.8) 24,530 (46.8)

55–64 2,902 (27.7) 14,510 (27.7)

65–74 1,798 (17.1) 8,990 (17.1)

75–97 878 (8.4) 4,390 (8.4)

Sex, female 9,286 (88.6) 46,430 (88.6) > 0.999

Comorbidities

Diabetes 1,915 (18.3) 6,523 (12.4) < 0.001

Hypertension 3,113 (29.7) 14,529 (27.7) < 0.001

Heart failure 260 (2.5) 669 (1.3) < 0.001

Ischemic heart disease 813 (7.8) 2,513 (4.8) < 0.001

Stroke 323 (3.1) 1,015 (1.9) < 0.001

Major psychosis 104 (1.0) 267 (0.5) < 0.001

Newly diagnosed dementia 682 (6.5) 2,797 (5.3) < 0.001

Incidence rate/100 person-years (95% CI) 0.92 (0.85–0.99) 0.74 (0.71–0.77)

Crude HR (95% CI) 1.24 (1.14–1.35) Reference < 0.001

Adjusted HR (age group, sex, comorbidity) (95% CI) 1.22 (1.12–1.33) Reference < 0.001

Values are presented as mean ± standard deviation or number (%).
pSS, primary Sjogren’s syndrome; HCQ, hydroxychloroquine; CI, confidence interval; HR, hazard ratio.
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findings indicate that the degradation of amyloid plaques is 
inhibited by autophagy-blocking substances such as HCQ 
[7,20]. In the Drug Repurposing for Effective Alzheimer’s 
Medicines study, the Janus kinase-signal transducer and ac-
tivator of transcription (JAK/STAT) pathway was identified as 
a potential drug target for pharmacoepidemiological analy-
sis due to its involvement in cytokine signaling [21]. Varma 
et al. [6] showed that HCQ initiation was associated with 
a lower risk of incident AD than methotrexate initiation in 
patients with RA. 

Moreover, they demonstrated that HCQ rescues impaired 
hippocampal synaptic plasticity in APP/PS1 transgenic mice 
and corrects multiple molecular abnormalities underlying 
AD, such as neuroinflammation, Aβ clearance, and tau phos-
phorylation underlying AD through inactivation of STAT3 
[6]. However, contradictory results have been previously 
reported. In 2001, an 18-month randomized, placebo-con-
trolled trial, and the results of the study showed no effect of 
HCQ against placebo on the progression of dementia in pa-
tients with early AD [22]. The Taiwanese National Health In-
surance Research Database found that HCQ, methotrexate, 
and sulfasalazine increased the risk of AD in patients with 
RA, rather than providing protection. A cohort study con-
ducted in the UK reported that the long-term use of HCQ 
in patients with CTD was not associated with a decreased 
risk of AD compared to non-use of HCQ [7]. Although our 
study showed a preventive effect of HCQ against dementia 
in patients with pSS, caution should be exercised. To date, 
no randomized controlled trials have assessed the effect of 
HCQ on the primary prevention of dementia. The absence 
of trials is due to the requirement for extended study du-
rations spanning several years and the necessity of recruit-
ing a substantial number of participants to yield significant 
and meaningful outcomes. In the absence of such evidence, 
larger observational studies are needed to explore the effect 
of HCQ on dementia prevention, considering the timing and 
duration of HCQ use for each specific disease rather than 
all CTDs. 

In this study, 48% of patients with pSS used HCQ within 
6 months of diagnosis, a figure that was higher than expect-
ed. The European Alliance of Associations for Rheumatolo-
gy recommendations for the management of Sjögren’s syn-
drome suggest the use of HCQ only for frequent episodes 
of acute musculoskeletal pain [23]. However, Fauchais et al. 
[24] reported that HCQ is used by more than half of pa-
tients with arthralgia in real-life settings. Similarly, a Chinese 

multicenter registration study reported that HCQ, the most 
frequently prescribed drug for pSS, was used by 67.5% 
of patients [25]. No disease-modifying drugs are currently 
available for pSS. Among the available therapeutic options, 
HCQ stands out for its good safety profile and minimal side 
effects [26]. Therefore, the high prescription rate of HCQ in 
clinical practice deviates from the recommendations.

We also found that patients with pSS were more likely 
to have cardiovascular (CV) comorbidities and risk factors 
than those without pSS. We included patients with mixed 
dementia because autopsy studies have reported prevalence 
of mixed Vascular-Alzheimer Dementia as 20–22%. More-
over, in clinical practice, the distinction between AD and 
vascular dementia is complex owing to their overlapping 
clinical presentation [27]. Therefore, evaluation and man-
agement of CV risk factors should be considered in patients 
with pSS. HCQ has been shown to exert beneficial effects 
on the metabolic and CV outcomes in patients with RA [28]. 
This effect is achieved through the reduction of modifiable 
risk factors for CV disease, such as the decreased incidence 
of diabetes. A UK cohort study demonstrated that chronic 
exposure to HCQ is associated with a lower mortality risk in 
patients with CTD [7]. However, whether HCQ can reduce 
vascular dementia through metabolic and CV improvements 
remains unclear. 

This study has some limitations. First, because this ret-
rospective study was based on a claims database, medical 
chart review was not possible. Other factors, such as disease 
activity and severity of pSS, laboratory findings such as in-
flammatory markers, autoantibody profiles, and risk factors 
for dementia, such as family history, smoking, alcohol use, 
or level of education, could not be considered. Secondly, the 
dose, duration, and adherence to HCQ were not investigat-
ed. All individuals were classified as HCQ users or non-users 
based on their HCQ use within 6 months after the diag-
nosis of pSS. Finally, drug-related effects other than those 
of HCQ, including those of non-steroidal anti-inflammatory 
drugs, steroids, and immunosuppressive agents, were not 
evaluated. 

Numerous brain regions exhibit a high density of gluco-
corticoid receptors, and the prolonged elevation of endoge-
nous glucocorticoid levels may induce neurotoxicity, thereby 
increasing the risk of cognitive decline and dementia. How-
ever, a recent systematic review revealed that individuals on 
long-term glucocorticoids tended to exhibit notably poorer 
executive function, particularly working memory and global 
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cognitive function. Nevertheless, most studies of dementia 
(both all-cause dementia and AD) indicated either null or 
negative associations with glucocorticoid use, suggesting a 
potential protective effect. Therefore, although glucocor-
ticoid therapy in individuals with inflammatory conditions 
may adversely affect their specific cognitive function and 
brain structures, it could also substantially decrease the risk 
of dementia [29]. Considering the pivotal role of the im-
mune/inflammatory response in the development of AD, 
preclinical studies suggest that immunomodulatory agents 
such as calcineurin inhibitors could potentially modify de-
mentia progression [30]. Therefore, owing to the lack of 
information on various risk factors for dementia, including 
education, physical activity, smoking, and the use of med-
ications such as glucocorticoids and immunosuppressants, 
these limitations could impact the results, particularly the 
potential for bias. Thus, further studies that include more 
detailed data on risk factors and medications are needed to 
validate our findings. 

In conclusion, using nationwide claims data, we found 
that pSS is independently associated with the development 
of dementia. Thus, HCQ may prevent dementia in patients 
with pSS.

KEY MESSAGE
1.	 In the present population-based cohort study, pSS 

was significantly associated with an increased risk 
of dementia.

2.	 Early exposure to HCQ is associated with a lower 
risk of dementia in patients with pSS.
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