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Abstract

Objective: We studied the risk of dementia in patients with primary Sj€ogren’s

syndrome (pSS) using a nationwide, population-based cohort in Taiwan. Meth-

ods: Our study analyzed the medical data of the Taiwanese population from

2000 to 2014. We identified 17,072 patients with pSS and 68,270 controls.

Dementia risk was analyzed using a Cox proportional hazards regression model

stratified by sex, age, and comorbidities. Results: A higher incidence of demen-

tia development in the pSS group during the observation period (P = 0.0001).

In multivariate analysis adjusted by age groups, gender, and the comorbidities,

the adjusted hazard ratio (aHR) of developing dementia was 1.246 (95% CI

1.123–1.384) times greater in the pSS group than in the non-pSS group. When

stratified by sex, age, and comorbidities, the patients with pSS less than 60 years

(aHR 1.67, 95% CI 1.16–2.41), and without any comorbidity (aHR 2.27, 95%

CI 1.76–2.93) were particularly associated with a higher risk of dementia. Fur-

thermore, the patients with pSS combined with any other comorbidity had an

additionally higher risk of dementia (aHR: 3.978, 95% CI 3.309–4.782), also
suggesting that pSS was an independent risk factor for the development of

dementia. Interpretation: Primary Sjogren’s syndrome is associated with

increased dementia risk and further study is needed to understand why and

what the specific dementia phenotypes are.

Introduction

Sj€ogren’s syndrome is one of the most prevalent autoim-

mune diseases. It is a slowly progressive inflammatory dis-

ease affecting the exocrine glands and the extraglandular

organs. Primary Sj€ogren’s syndrome (pSS) is defined as

Sj€ogren’s syndrome without underlying connective tissue

diseases, and pSS is usually diagnosed between the ages of

40 and 60 years. Systemic involvement and extra-glandular

manifestations are common in patients with pSS, and a

wide range of central nervous system and neurologic com-

plications have been reported, including cognitive dysfunc-

tion and dementia.1–4 Neurological involvement has been

reported to range from 0% to 70%, and may present as

central nervous system and/or peripheral nervous system

involvement.5 Neurological manifestations have been
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linked with greater pSS activity.6 Cognitive deficits includ-

ing mood disorder, and both cognitive and affective disor-

ders can also result from immune-mediated brain

dysfunction.7 While psychological distress is frequent in

patients with pSS, cognitive dysfunction is a commonly fol-

lowing symptom.7

Dementia is a neurological disease characterized by per-

sistent intellectual deterioration that interferes with social

and occupational functions, and it is a serious public

health issue. Dementia is diagnosed according to the

Diagnostic and Statistical Manual of Mental Disorders,

Fourth Edition, Text Revision (DSM-IV-TR).4 One previ-

ous study evaluated magnetic resonance imaging (MRI)

and cognitive functioning in 15 patients with pSS, and

the result revealed a larger ventricular volume than in

control subjects with migraine. In addition, the severity of

hyper-intensities and ventricular volume were related to

several cognitive and psychiatric variables.8 Another study

reported that 15 of the 25 patients with pSS had cognitive

impairment and five patients had dementia, and they sug-

gested that the general practitioners and specialist should

be informed about the potential for dementia in patients

with pSS.4 Vascular brain involvement is considered to be

the most likely cause of dementia development in patient

with pSS.4

Hypothesis of pSS predisposing patients to the develop-

ment of dementia is proposed. However, a link between

pSS and dementia has not been fully confirmed due to an

insufficient numbers of patients with dementia in study

populations, short follow-up periods, and also a lack of

assessment of covariates influencing the risks of dementia.

Therefore, the aim of this study was to study the risk of

dementia by analyzing a large population-based database

to compare patients with pSS compared to the age- and

sex-matched controls without pSS selected from the gen-

eral Taiwanese population.

Methods

Data sources

We used claims data from the Bureau of National Health

Insurance (NHI) of Taiwan from 2000 to 2014 for analy-

sis, and this retrospective case-matched cohort study used

clinical data from the National Health Insurance Research

Database (NHIRD) which is maintained by the Depart-

ment of Health and National Health Research Institute of

Taiwan. Enrollment in the NHI program, a high-perform-

ing single-payer national health insurance system, is

mandatory in Taiwan.9 This study was approved by the

Institutional Review Board of Taipei Medical University

Hospital (approval number of N201509007). The NHIRD

contains electronic and personal information of all

patients enrolled in the NHI program, and all data are

encrypted to protect privacy. As the datasets used in this

study was comprised of de-identified secondary data for

research purposes, patient consent was not required for

this study. We used a frequency matching method to con-

trol the interference due to confounding factors in our

study. In this frequency matching, we had used three

matching variables – gender, age group, and comorbidi-

ties. This matching method requests the proportion of

each matching variable in a comparison group similar to

that in the pSS group. Therefore, in our matching pro-

cess, we had found randomly target observations in a

comparison group that was based on the proportion of

each matching variable in the pSS group. Then 4:1 were

being chosen randomly in comparison group and pSS

group by matching variables with similarly frequencies.

For each pSS patient, four non-pSS patients were ran-

domly selected from the same study period according to

the same exclusion criteria and were frequency-matched

with the pSS patients according to age and sex to con-

struct the non-pSS cohort, which comprised 68,270

patients. A total of 17,072 patients with pSS and 68,270

matched controls were selected from the NHIRD database

from 2000 to 2014. The flowchart of study population

selection is also shown in Figure 1. The baseline charac-

teristics and follow-up status of both cohorts after

propensity score matching were shown in Table 1.

Criteria for patient selection

We used the registry of catastrophic illnesses to identify

patients in the NHIRD diagnosed with Sjogren’s syn-

drome according to an International Classification of Dis-

eases, 9th revision, Clinical Modification (ICD-9-CM)

diagnosis code of 710.2 from 2000 to 2014. Patients diag-

nosed with pSS were identified in the catastrophic illness

registry in the NHIRD. Patients with a catastrophic illness

certificate are exempted from the copayments in the NHI

program. To obtain a catastrophic illness certificate for

pSS, patients are required to meet the criteria of the

American-European Consensus Group for pSS, and are

reviewed by a committee.10

In addition, we excluded pSS patients with other

autoimmune diseases including systemic lupus erythe-

matosus (SLE) (ICD-9-CM: 710.0), rheumatoid arthritis

(RA) (ICD-9-CM: 714.0), systemic sclerosis (ICD-9-CM:

710.1), polymyositis and dermatomyositis (ICD-9-CM:

710.3), Behc�et’s disease (ICD-9-CM: 136.1), temporal

arteritis (ICD-9-CM: 443.1), granulomatosis polyangiitis

(ICD-9-CM: 446.4) [29], and Takayasu arteritis (ICD-

9-CM: 446.7). Patients with secondary Sjogren’s syndrome

were excluded from this study. Patients with a history of

sarcoidosis (ICD-9-CM: 135), anti-phospholipid

634 ª 2019 The Authors. Annals of Clinical and Translational Neurology published by Wiley Periodicals, Inc on behalf of American Neurological Association.

Higher Risk of Dementia in Primary Sjogren’s Syndrome T.-Y. Hou et al.



NHIRD 2000~ 2014

p SS p a tie n ts

( n  =  22,549)

Exclud e patien ts with  a  CIC fo r p SS 
and a  CIC fo r any o the r 
au to im m une  d isease , such  as 
system ic lup us e rythem ato sus, 
rheum ato id  arth rit is and  o the r 
co nnective  tissue  d isease s who  
sho uld  instead  b e  classified  as 
having  seco nd ary SS

( n =  1,331)

Exclud e pSS patien ts with  

Sarco id o sis, Antip ho sp ho lip id  

synd ro m e , Hepatit is C, Lym p ho m a, 

Rad ia tio n  the rap y m uco sitis, o r

Ankylo sing sp o nd ylit is

( n =  3 ,658)

Exclud e p SS patien ts who  

d iag no se d  as d em entia b e fo re  

Ind ex d ay o r 90 d ays a fte r ind ex 

d ay

Exclud e  g end e r o r b irthd ay is 
unkno wn
( n =  101)

Exclud e  pa tien ts le ss than  18 ag es 

( n =  69)

Case  Gro up

p SS Targ e t Gro up

(n= 17,168)

NHIRD 2000~ 2014

To ta l e n ro lle d  p a tie n ts

( n  =  26,516,698)

Exclud e  p SS patien ts

( n =  22,549)

Exclud e  pa tien ts le ss than  18 ag es

( n =  6,369,009)

Exclud e  pa tien ts with  Sarco id o sis, 

Antip ho sp ho lip id  synd ro m e , 

Hepatit is C, Lym p ho m a, Rad ia tio n  

the rap y m uco sitis, o r Ankylo sing

sp o nd ylit is

( n =  1,178,513)

Exclud e  pa tien ts who  d iag no sed  

as d em entia  b e fo re  Ind ex d ay o r 

90 d ays a fte r ind ex d ay

( n =  186,041)

Co m pariso n Gro up

No n-p SS Gro up

(n= 18,760,586)

pSS Case  Gro up

(n= 17,072)

Matche d co m pariso n

Gro up

(n= 68,270)

1 : 4  m atch
96 patie nts can no t 
co m ple te ly m atch

Ex
cl

us
io

n
C

rit
er

ia
In

cl
ud

ed
 &

 M
at

ch
in

g

Figure 1. The flowchart of study population selection (pSS: Primary Sj€ogren’s syndrome, CIC: catastrophic illness card).
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syndrome (ICD-9-CM: 286.53 and 289.81), hepatitis C

(ICD-9-CM: 70.7, 070.41, 070.44, 070.51, 070.54, 571.5),

lymphoma (ICD-9-CM: 201,202), radiation therapy

related mucositis (ICD-9-CM: 528.1, 990), and ankylosing

spondylitis (ICD-9-CM: 720) were also excluded. Patients

younger than 18 years of age, and those with a history of

dementia or Parkinson’s disease identified before the

enrollment date were also excluded. A total of 17,072

patients with pSS and 68,270 (a ratio of 1: 4) matched

controls were recruited in this study.

Outcomes and relevant variables

The primary outcome was newly diagnosed dementia.

Every patient was followed until a first diagnosis of any type

of dementia made by neurologists in two outpatient visits

or one hospital admission record. The types of dementia

included Alzheimer’s disease (ICD-9-CM: 331.0), arte-

riosclerotic dementia (ICD-9-CM: 290.4), and unspecified

dementia (ICD-9-CM: 290.0–290.3, 294.1, 331.1–331.2,
and 331.82). A patient was defined as being lost to follow-

up on death, withdrawal from the NHI program, or the

end of 2014. In addition, major comorbidities such as dia-

betes (ICD-9-CM 250), hyperlipidemia (ICD-9-CM 272),

hypertension (ICD-9-CM 401–405), heart failure (ICD-9-

CM 428, I50.2, I50.3), cardiovascular disease (ICD-9-CM

codes 393–398, 410–414, 420–429, 440–449, 451–459),
stroke (ICD-9-CM 430–438), major psychosis or a sub-

stance-related disorder (ICD-9-CM codes 291–299, 303–
305), and traumatic brain injury (ICD-9 CM codes 801–
804, 850–854) were considered to be covariates in this

study. Smoking and education were significant covariates,

Table 1. Baseline of characteristic of the pSS cohort and age-, sex-, and comorbidities-matched comparison cohort.

Variables

pSS cohort

(N = 17,072)

Comparison cohort

(N = 68,270)

P-ValueN (%) N (%)

Gender 0.4944

Male 1751 (10.26%) 7124 (10.44%)

Female 15,321 (89.74%) 61,146 (89.56%)

Age 0.4963

18–30 926 (5.42%) 3783 (5.54%)

31–40 1994 (11.68%) 7850 (11.50%)

41–50 3686 (21.59%) 14,751 (21.61%)

51–60 4947 (28.98%) 19,659 (28.80%)

61–70 3214 (18.83%) 12,760 (18.69%)

71–80 1838 (10.77%) 7390 (10.82%)

>80 467 (2.74%) 2077 (3.04%)

Mean (SD) 54.20 (14.25%) 54.02 (14.02%) 0.3875

Median(IQR) 54 (19) 54 (19)

Comorbidities

Diabetes 1560 (9.2%) 6284 (9.14%) 0.7868

Hyperlipidemia 2701 (15.82%) 10,758 (15.76%) 0.8394

Hypertension 4355 (25.51%) 17,345 (25.41%) 0.7820

Heart failure 330 (1.93%) 1326 (1.94%) 0.9372

Cardiovascular disease 4953 (29.01%) 19,803 (29.01%) 0.9886

Stroke 987 (5.78%) 3978 (5.83%) 0.8204

Major psychosis or a substance-related disorder 824 (4.83%) 3268 (4.79%) 0.8279

Traumatic brain injury 145 (0.85%) 579 (0.85%) 0.9874

Follow-up time (days)

Mean (SD) 1897 (1456) 1855 (1408) 0.0005

Median(IQR) 1574 (2118) 1536 (2074)

Propensity score

Mean (SD) 0.0297 (0.0477) 0.0300 (0.0491) 0.4398

Media(IQR) 0.0115 (0.0267) 0.0115 (0.0267)

Disease

Dementia 503 (2.95%) 1467 (2.15%) <.0001

Duration from index date to Dementia (days)

Mean(SD) 1752 (1234) 1520 (1141) 0.0001

Median(IQR) 1494 1983 1261 1654

IQR, interquartile range; SD, standard deviation.
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but not included in the analyses, because they were not

available in the NHIRD database. The risk of more specific

dementia clinical diagnosis like frontotemporal dementia

or Alzheimer disease in patients with pSS were not included

in this analyses, because they were not available in the

NHIRD database using ICD-9-CM.

Statistical analysis

Baseline of characteristic in this cohort study included

age, sex, and certain comorbidities. The baseline charac-

teristics were matched between the pSS and non-pSS

comparison groups using the chi-squared test for categor-

ical variables, and a t-test for continuous variables. The

incidence rates of dementia were estimated during the fol-

low-up period in both cohorts. We used a multiple Cox

proportional hazards model to explore the associations

and estimate the corresponding hazard ratios (HRs) and

95% confidence intervals (CIs). The HRs were adjusted

for sex, age, and comorbidities in the Cox regression

model, and the adjusted HRs (aHRs) were presented after

adjusting for covariates. Patient data were stratified by

age, gender and with, or without other comorbidities,

and then the incidence rates, incidence rate ratios (IRRs)

and HRs of dementia in both cohorts were analyzed.

These groups had a separate analysis where they were

appropriately propensity matched. We then plotted the

results in cumulative incidence plots using the Kaplan–
Meier method, and the log-rank test to examine the

differences. SAS software (version 9.4, SAS Institute, Cary,

NC, USA) was used for all data analyses, and a P < 0.05

was considered to be statistically significant.

Results

Demographic data and the flow chart of
study population selection

Table 1 shows the baseline characteristics of both cohorts.

The study population was predominantly female (89%),

and the average ages of the patients with pSS and controls

were 54.20 and 54.02 years, respectively. There were no

significant differences between the two matched groups in

sex, age and comorbidities including diabetes, hyperlipi-

demia, hypertension, heart failure, cardiovascular disease,

stroke, major psychosis or a substance-related disorder,

and traumatic brain injury in the pSS and the non-pSS

groups. The pSS group had a significantly higher inci-

dence of dementia development than the matched refer-

ence subjects during the observation period (2.95% vs.

2.15%, P < 0.0001).

Risk of dementia associated with pSS and
other comorbidities

Table 2 shows the risk of dementia and comorbidities

according to the Cox proportional hazard regression

model. The overall HR for dementia during the study

Table 2. Dementia risk due to pSS and other comorbidities.

Univariate analysis Multivariate analysis

HR 95% CI Adjusted HR* 95% CI

Disease

pSS 1.338*** (1.215–1.472) 1.246*** (1.123–1.384)

Gender

Female (ref.) 1.000 1.000

Male 2.130*** (1.860–2.440) 0.865 (0.762–0.982)

Age group

≤60 (ref.) 1.000 1.000

61–70 20.51*** (16.98–24.78) 17.06*** (14.04–20.73)

71–80 57.00*** (47.42–68.54) 42.30*** (34.78–51.44)

>80 102.2*** (82.89–126.1) 77.73*** (62.59–96.54)

Comorbidities

Diabetes 3.762*** (3.319–4.263) 1.608*** (1.431–1.808)

Hyperlipidemia 2.011*** (1.781–2.270) 0.958 (0.853–1.075)

Hypertension 5.198*** (4.677–5.778) 1.353*** (1.216–1.505)

Heart failure 3.650*** (2.858–4.662) 0.914 (0.719–1.161)

Cardiovascular disease 2.615*** (2.351–2.908) 1.380*** (1.247–1.526)

Stroke 5.159*** (4.539–5.863) 1.755*** (1.549–1.990)

Major psychosis or a substance-related disorder 3.414*** (2.860–4.076) 3.296*** (2.811–3.865)

Traumatic brain injury 3.067*** (2.150–4.376) 1.556 (1.145–2.114)

Adjusted HR*: adjusted by age groups, gender, and the comorbidities.

*P value for HR <0.05, **P value for HR <0.01, ***P value for HR <0.001.
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period was 1.338 (95% CI 1.215–1.472) in the pSS cohort

compared to the non-pSS cohort. In multivariate analysis

adjusted by age groups, gender and the comorbidities, the

HR of developing dementia was 1.246 (95% CI 1.123–
1.384) times greater in the pSS group than in the non-

pSS group. This result suggested that pSS was an inde-

pendent risk factor for the development of dementia.

The risk of dementia increased proportionally with

increasing age (using aHR in the patients less than 60 as

reference, Table 2). Comorbidities including diabetes

(aHR 1.608, 95% CI 1.431–1.808), hypertension (aHR

1.353, 95% CI 1.216–1.505), cardiovascular disease (aHR

1.380, 95% CI 1.247–1.526), stroke (aHR 1.755, 95% CI

1.549–1.990), and major psychosis or a substance-related

disorder (aHR 3.296, 95% CI 2.811–3.865) also increased

the risk of dementia (Table 2).

Increased incidence rate and incidence rate
ratio of dementia in the patients with pSS

Table 3 shows the incidence rates (IR), incidence rate

ratio (IRR) and aHR of dementia during the follow-up

period. Comparing the pSS cohort and non-pSS cohort

(as reference), a higher IRR and aHR of dementia were

found in pSS cohort (IRR: 1.37, 95% CI 1.24–1.52 and

aHR: 1.25, 95% CI 1.12–1.38, respectively) was found.

When stratified by sex, age, and comorbidities, the

patients with pSS less than 60 years (IRR 1.87, 95% CI

1.30–2.67; aHR 1.67, 95% CI 1.16–2.41), and without

comorbidities (IRR 2.36, 95% CI 1.85–3.02; aHR 2.27,

95% CI 1.76–2.93) were particularly associated with a

higher risk of dementia.

pSS was an independent risk factor for the
development of dementia

Table 4 shows the aHR in the non-pSS and pSS groups,

and groups with or without comorbidities during the

study period. A potential independent effect of pSS affect-

ing the development of dementia was assessed. The

matched reference subjects with any comorbidity associ-

ated with the development of dementia (including dia-

betes, hyperlipidemia, hypetension, heart failure,

cardiovascular disease, stroke, traumatic brain injury, psy-

chosis and a substance-related disorder) had a higher risk

of dementia (aHR: 3.502, 95% CI 2.966–4.135) compared

to those without any comorbidity. Moreover, the patients

with pSS had a higher risk of dementia (aHR: 2.357, 95%

Table 3. Incidence rate, incidence rate ratio, and hazard ratios of dementia for the patient with pSS and non-pSS cohorts and in different subgroups.

Variables

Non-pSS cohort pSS cohort

IRR※ Crude HR Adj. HR#Event PY† IR‡ Event PY† IR‡

Disease

Dementia 1467 346,746 423.08 503 88,669 567.28 1.37*** (1.24–1.52) 1.34*** (1.22–1.47) 1.25*** (1.12–1.38)

Gender

Female 1195 312,845 381.98 406 79,917 508.03 1.36*** (1.21–1.52) 1.33*** (1.19–1.48) 1.24** (1.10–1.39)

Male 272 33,900 802.36 97 8752 1108.32 1.45** (1.15–1.83) 1.37** (1.11–1.70) 1.26 (0.99–1.60)

Age group

18–60 94 251,729 37.34 44 63,795 68.97 1.87** (1.30–2.67) 1.78** (1.24–2.54) 1.67** (1.16–2.41)

61–70 478 58,277 820.22 155 15,240 1017.06 1.29** (1.07–1.54) 1.22* (1.02–1.46) 1.17 (0.97–1.40)

71–80 656 30,214 2171.18 231 8104 2850.44 1.42*** (1.22–1.65) 1.30** (1.12–1.50) 1.27* (1.09–1.47)

>80 239 6525 3662.84 73 1529 4774.36 1.36* (1.05–1.77) 1.30 (0.99–1.70) 1.19 (0.91–1.56)

With other comorbidities

No 171 177,258 96.47 101 44,776 225.57 2.36*** (1.85–3.02) 2.30*** (1.81–2.93) 2.27*** (1.76–2.93)

Yes 1296 169,487 764.66 402 43,894 915.84 1.24** (1.11–1.39) 1.19** (1.07–1.33) 1.14* (1.02–1.27)

†PY, person-years; ‡IR, incidence rate; #Adj. HR, adjusted hazard ratio; ※IRR, incidence rate ratio.

*P value for HR <0.05, **P value for HR <0.01, ***P value for HR <0.001.

Table 4. Adjusted hazard ratio in pSS and non-pSS cohorts with or without comorbidity.

Variables Number Number of event Adj. hazard ratio#

Non-pSS 9 No-comorbidity (ref.) 32,664 171 1.000 –

Non-pSS 9 comorbidity 35,606 1296 3.502*** (2.966–4.135)

pSS 9 No-comorbidity 8167 101 2.357*** (1.834–3.028)

pSS 9 comorbidity 8905 402 3.978*** (3.309–4.782)

Adj. hazard ratio#, adjusted by age groups, gender, and the comorbidities; ***P value for HR < 0.001.
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A  Comparing generally 

B  18-60 years old

C  61-70 years old

D  71-80 years old

E  more than 80 years old

Figure 2. Cumulative incidence plot for the pSS cohort and non-pSS matched reference subjects, comparing generally (A), and between different

age subgroups (B: 18–60, C: 61–70, D: 71–80, and E: more than 80 years old).
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CI 1.834–3.028) as those with any comorbidities associ-

ated with the development of dementia. Furthermore, the

patients with pSS combined with any other comorbidity

had an additionally higher risk of dementia (aHR: 3.978,

95% CI 3.309–4.782), also suggesting that pSS was an

independent risk factor for the development of dementia.

Figure 2 shows the cumulative incidence of dementia for

the pSS and non-pSS matched reference groups, com-

pared generally (Fig. 2A), and between different age sub-

groups (Fig. 2B–E). Overall, the pSS patients had poorer

consequences from developing dementia than the

matched reference subjects (log-rank test, P < 0.001,

Fig. 2A), which was also seen in different age subgroups

(log-rank test, P < 0.01, Fig. 2B and D).

Discussion

To the best of our knowledge, this is the first large-scale

population-based study to assess the association between

pSS and dementia. This association has been suggested

in a previous study involving 25 patients with pSS,4 and

a brain magnetic resonance imaging study including a

few patients with pSS.8 Our findings in this retrospective

study confirm and extend the findings of an independent

risk of dementia in the patients with pSS (n = 17,072)

relative to the reference-matched subjects (n = 68,270).

In our study, patients with pSS were selected from the

NHIRD catastrophic illness card (CIC) registry from

2000 to 2014, and excluding patients with conditions

such as systemic lupus erythematosus, rheumatoid arthri-

tis and sarcoidosis, anti-phospholipid syndrome, hepatitis

C, lymphoma, radiation therapy mucositis, ankylosing

spondylitis, diagnosed as dementia before Index day or

90 days after index day, unknown gender or birthday

and aged less than 18 years old. Therefore, the preva-

lence and incidence in this study was lower than the

overall SS prevalence/incidence from other epidemiologic

studies.

The overall IR, IRR, and aHR were significantly

higher in the patients with pSS than in the reference-

matched subjects. Younger patients with pSS (less than

60 years old) were especially associated with a higher

risk of dementia. After multivariate adjustments, the

hazard of developing dementia was still greater in the

pSS than in the non-pSS group. Furthermore, the

patients with pSS combined with any other comorbidity

had an additionally higher risk of dementia than those

without any comorbidity. Taken together, the results

suggest that pSS is an independent risk factor for

dementia. Potential theories of the mechanism by which

pSS may increase the risk of dementia include vascular

damage such as vasculitis, autoantibodies and immune

complex deposition, occlusion of vessels, and cellular

inflammation leading to neuro-destructive effects result-

ing in reduction of cognitive reserve and initiation of

incipient dementia as a neurodegenerative process.5

However, further basic and translational research is

required to elucidate the precise pathophysiological

mechanism.

National databases of health administration registries

allow for epidemiological research due to the large

cohort size and long-term follow-up period. The validity

of this study is strengthened by the stringent design and

careful ICD-9-CM coding. Hence, we used NHIRD

catastrophic illness registry data, in which patients are

exempted from copayments of all medical costs in the

NHI system, and in which confirmation of pSS disease

requires a committee peer-review of the fulfillment of

the AECG criteria for pSS. In addition, we also excluded

patients with other autoimmune diseases. Thus, we

believe our cohort study is highly accurate and depend-

able. However, there are still limitations in this study,

including the lack of data on clinical parameters such as

disease severity, laboratory data including autoantibodies,

body mass index, smoking exposure, intelligence, educa-

tion level and whether major psychosis and substance

disorder are primary or secondary to a dementia syn-

drome, which are not recorded in the NHIRD, all of

which have also been associated with pSS and dementia.

Another limitation of this study was that we did not

evaluate sleep-disordered breathing (SDB) as a risk fac-

tor for dementia, and patients with pSS may have SDB

more frequently than normal people. Another potential

limitation may arise due to the likely differences in the

clinical evaluation frequency, which may lead to bias in

the analysis, as the diagnosis of dementia could be iden-

tified earlier in patients with pSS due to more frequent

clinical evaluations including cognitive testing. In addi-

tion, the interpretation of our results is limited to pSS,

because this study did not include patients with sec-

ondary Sjogen’s syndrome).

Our results highlight the greater risk of dementia in

the younger patients with pSS, and especially those with-

out comorbidities. Alzheimer’s disease, vascular disease,

frontotemporal lobar degeneration, and dementia with

Lewy bodies are the most common diseases that cause

dementia. A clinical concept of “dementia plus syn-

dromes” has recently been proposed, in which the

dementia syndromes involving cognitive impairment are

accompanied by additional neurological or systemic fea-

tures, and the pattern of cognitive impairment can be rel-

atively specific to the underlying molecular pathology.11

Cognitive manifestations have been frequently observed

in patients with pSS,1-4,8 and several studies have sug-

gested that the diagnosis of pSS should be considered in

patients with unexplained neuro-psychiatric illnesses, and
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memory or executive dysfunctions detected on neuropsy-

chological tests.2,12 One study used brain functional

SPECT imaging to evaluate 10 patients with pSS and

abnormalities were found in 100% of the patients with

pSS, and in 20% of the age- and sex-matched controls.13

The burden of young-onset dementia (with onset before

65 years of age) have been reported to be higher than in

late-onset dementia,11 and more importantly, many of

the cases of young-onset dementias may be treatable

based on specific treatment of the underlying condi-

tions.11 Sjogren’s syndrome occurs worldwide without

notable regional differences and the annual incidence of

pSS ranges from 5.3 to 6.0 patients per 100,000 inhabi-

tants.10,14 In Taiwan, the estimated mean annual inci-

dence of pSS was 6.0 patients per 100,000 inhabitants

(95% CI 5.8–6.2), and the incidence has been shown to

increase with age, peaking at 55–64 years of age in

women and 65–74 years in men.10 Given the number of

patients who do not seek medical attention, underestima-

tion of the actual prevalence of pSS is likely. Because pSS

is a common autoimmune disease, thus, even a small

increase in the risk of dementia in young patients with

pSS could have significant implications on public health.

Therefore, we emphasize the need to consider the possi-

bility of pSS as a differential diagnosis, with a clinical

approach to young-onset dementia, and the potential

benefits of early treatment with immunomodulatory or

immunosuppressive drugs.

In conclusion, our results disclosed that the patients

with pSS had a higher risk of dementia. Sjogren’s syn-

drome should be considered as the underlying disease in

patients with young-onset dementia, and especially in

those without any preceding comorbidities. Rheumatolo-

gists, neurologists and general practitioners should be

aware about the risk of dementia due to pSS.
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