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Abstract

Objective: To assess the prevalence of subclinical atherosclerosis in patients with primary Sjégren’s
syndrome (pSS) and its possible association with clinical and analytical parameters of the disease.
Methods: In this cross-sectional study, 38 consecutive patients with pSS were compared with 38 age
and sex healthy controls. Demographic variables and classic cardiovascular risk factors (CVRFs): Hy-
pertension, dyslipidemia, diabetes mellitus, obesity, and smoking habit were assessed in both groups,
and also disease-related features were collected in pSS group. The presence of subclinical atheroscle-
rosis was assessed by carotid ultrasound, with carotid intima-media thickness (CIMT) measurement
and determination of the presence of atheromatous plaques.

Results: Subclinical atherosclerosis presence was remarkably greater in patients with pSS than in
healthy controls (OR = 4.17, 95%Cl [1.27-16.54]), as well as CIMT values (0.79 £ 0.43mm vs. 0.66 +
0.27 mm; P = .02). No differences for classic CVRFs were found between both groups. An association
of subclinical atherosclerosis with erythrocyte sedimentation rate (ESR) and rheumatoid factor (RF)
was observed in patients with pSS.

Conclusion: This cohort showed a greater prevalence of subclinical atherosclerosis in patients with
pSS, indicating this disease as an independent risk factor for presence of early vascular damage.
Keywords: Primary Sjogren’s syndrome, cardiovascular disease, carotid ultrasound, inflammation

Introduction

Primary Sjogren’s syndrome (pSS) is a chronic systemic disease mainly involving the exocrine glands. Stud-
ies investigating incidence and prevalence of pSS show heterogeneous results, so epidemiology of this
syndrome remains poorly defined.” Although pSS mainly involves exocrine glands, 30-40% of cases pres-
ent extraglandular manifestations that will determine the prognosis of the disease.® Available data on
some comorbidities associated with this disease are still scarce,' although in recent years interest has in-
creased in the study of interstitial lung disease, infections, tumors and cardiovascular (CV) pathologies in
PSS patients.*®

Atherosclerosis identification and cardiovascular risk (CVR) characterization in autoimmune diseases have
been marked by increase in evidence in the literature, due to both a greater knowledge about the involved
pathophysiological mechanisms and greater accessibility to noninvasive techniques, i.e., carotid ultra-
sound. Therefore, these patients show a greater prevalence of subclinical vascular damage and a higher
incidence of CV events, and for this reason, numerous studies define autoimmune diseases as independent
risk factor for CV morbidity and mortality. In particular, this fact has been analyzed concerning rheumatoid
arthritis (RA) and other inflammatory arthropathies in which cardiovascular morbidity and mortality are
clearly increased compared to the general population®” due mostly to chronically sustained inflammation,
greater prevalence of classic cardiovascular risk factors (CVRFs), and the potential effect of some drugs like
glucocorticoids.®

For other connective tissue diseases (CTDs) like systemic lupus erythematosus (SLE) generally affecting
young women (a population that is not usually at high risk for developing CVR), an increase in CVR has
been observed when compared to the general population.'® Other studies performed in systemic sclerosis
(SSc) have also found an increase in CVR in these patients, evidencing the coexistence of macrovascular
damage.”"* Nevertheless, there are fewer available studies on pSS than in other clinical entities. For this
reason, the aim of this study was to assess presence of subclinical atherosclerosis by means of carotid
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ultrasound in patients with pSS and to analyze
clinical, analytical, and CVRFs along with their
potential association with the presence of sub-
clinical cardiovascular involvement.

Methods

This is a cross-sectional study including 38 pSS
patients according to American—-European
Consensus classification criteria 2016, and
38 age- and sex-matched healthy controls,
recruited from the outpatient consults. The
study was carried out in accordance with the
Helsinki's declaration principles, and informed
consent was obtained from all participants. All
subjects were >18years old. Patients with sic-
ca syndrome not having pSS and those with
Sjégren’s syndrome secondary to any other
chronic inflammatory disease were excluded.
For both groups, history of CV events (stroke,
myocardial infarction, and angina) was exclu-
sion criteria.

Variables related to classic CVRFs were collect-
ed in both groups: smoking habit (as dicotomic
variable), hypertension (HT), diabetes mellitus
(DM), dyslipidemia (DL), and body mass index
(BMI). Total cholesterol (TC), HDL-cholesterol
(HDLc), LDL-cholesterol (LDLc), triglycerides,
homocysteine, vitamin D, complete blood
count, C-reactive protein (CRP), and eryth-
rocyte sedimentation rate (ESR) were mea-
sured. For pSS patients, antinuclear antibodies
(ANA), anti-Ro, anti-La, complement C3 and
C4, B2-microglobulin, rheumatoid factor (RF),
and immunoglobulins (IgA, IgM, and IgG) were
collected. Data of disease activity indexes such
as ESSDAI (EULAR Sjogren’s syndrome disease
activity index)’® glandular vs. extraglandular
affection and treatments (systemic and symp-
tomatic) were also collected.

Carotid intima-media thickness (CIMT) and
carotid atheromatous plaque were assessed,
and a qualitative variable was created for the
presence of pathological CIMT and/or carotid
atheromatous plaque, defined as subclinical
atherosclerosis.

e pSS may predispose to early subclinical
atherosclerosis.

e Autoimmune conditions including pSS
may contribute to develop cardiovascu-
lar diseases.

e An early CVR stratification in pSS patients
would be advisable to avoid the progres-
sion of the atherosclerotic diseases.
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Figure 1. Ultrasound image of carotid intima-media thickness.

A study protocol was established with the vas-
cular surgery department to determine the
CIMT measurement and assessment of athero-
matous plaques, according to which the physi-
cian in charge of the vascular examination was
blinded to patients’clinical data.

For ultrasound exploration, Samsung Medison
SonoAce R7° (Samsung Electronics Iberia, Madrid,
Spain) with a linear transducer of 10 to 15MHz
was used. According to Mannheim consensus,'
CIMT measurement and atheromatous plaque
presence were obtained in: (i) distal portion of
the common carotid artery, 1cm from the ca-
rotid bulb, (i) carotid bulb, and (iii) first portion of
the internal carotid artery, 1cm behind the bulb.
Three measurements were manually taken in
both carotid axes, and the mean was calculated
considering CIMT >0.9mm as pathological. Still in
accordance with Mannheim consensus,'® ather-
omatous plaque is a focal structure encroaching
into the arterial lumen of at least 0.5mm or 50%
of the surrounding CIMT value, or demonstrat-
ing a CIMT thicker than 1.5mm between arterial
lumen and media adventitia (Figure 1).

Statistical analysis

Descriptive analysis was carried out by calcu-
lating the frequency for qualitative variables
and for quantitative variables such as mean,
standard deviation (SD), median, and inter-
quartile range (IQR).

Normality of quantitative variables was
assessed by Shapiro-Wilk test. To evaluate dif-
ferences between patients and controls, t-test,
or Wilcoxon test were used for quantitative fea-
tures and Fisher test for categorical variables.

Totest the presence of pSS as an independent risk
factor for subclinical atherosclerosis from other
features as classic CVRFs or analytical data (CRP,
ESR, vitamin D, homocysteine), first we adjusted
logistic binomial regression in a bivariate analysis,
to select possible predictors to be included in a
multivariate analysis. The same analyses were per-
formed to assess disease-related features as risk
factors for subclinical atherosclerosis in pSS group.

A multicollinearity study among the variables
selected for the multiple regression was per-
formed using Wilcoxon, chi-square, or Fisher
test to check pair-wise association between
predictors and variance inflation factor for
complex association between them. From
this point, a stepwise strategy was adopted
to decide which variables were to be discard-
ed by comparing the different nested models
with an F-test in analysis of variance (ANOVA).

P < .05 were considered statistically significant,
and for all adjusted models (bivariate and mul-
tivariate), the odds ratio (OR) and 95% confi-
dence intervals (Cl) were calculated.

All analysis were performed with R-statistics
(R version 3.5.0 and R car v3.0-3).

Results

All subjects were women, aged between 32 and
73 (mean £ SD: 53.7 + 11.7). Table 1 shows de-
mographic characteristics, classic CVRFs, and an-
alytical parameters collected from patients and
controls. Significant differences regarding clas-
sic CVRFs were not found between both groups,
with the exception of ESR values significantly
higher (P <.001) in pSS patients.

Considered separately, neither the pres-
ence of pathological CIMT (>0.9mm) (P
= .11) nor the presence of atheromatous
plague (P = .26) differed significantly be-
tween both groups. Nevertheless, when as-
sessing subclinical atherosclerosis defined
by the presence of pathological CIMT and/
or carotid atheromatous plaques, it was sta-
tistically significant. Subclinical atherosclero-
sis presence was remarkably greater in pSS
patients than in controls (OR = 4.18, Cl95%
[1.27-16.54]). On the other hand, it was found
that CIMT was substantially higher in pa-
tients than in controls (0.79 + 0.43mm vs.
0.66 £ 0.27 mm; P=.02).

Regarding pSS-associated features, disease
duration ranged between 4 and 15years with
amean of 7.23 + 4.34 years. Approximately 40%
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Table 1. Demographic variables: Patients vs. controls.
Patients (n = 38) Controls (n=38) P

Age (mean, SD) 53.74(11.86) 53.66(11.75) 978
Gender F:M (n, %) 38:0(100:0) 38:0(100:0) 1*
BMI kg/m? (mean, SD) 25.82(3.99) 24.54(3.19) A28
Classic CVRF (n, %)

HT 7(18.4) 4(10.5) 51

DL 5(13.1) 5(13.1) 1

DM 1(2.6) 0(0) T
Smoking habit .28¢

Smoker/ex-smoker 8(21.1) 5(13.1)

Never smoker 30(78.9) 33(86.84)
Cholesterol (median, IQR)

Total 194 (184-200) 191(186-210) .897

HDL-C 47 (41-55) 55 (45-69) .207

LDL-C 122 (107-130) 116 (103-127) .281
Triglycerides 133(91-178) 121(89-161) 221
25-hydroxi-vitamin D (median, IQR) 22 (17-28) 27 (23-32) .06"
ESR mm/1th (mean, SD) 22.74(15.63) 7.34(5.65) <.0011
CRP mg/L (mean, SD) 0.67 (1.66) 0.55(1.12) 221
Hyperhomocysteinemia (n, %) 3(7.89) 2(5.26) 1*

BMI, body mass index, CVRF, cardiovascular risk factors, HT, hypertension, DL, dyslipidemia, DM, diabetes mellitus, ESR, erythrocyte sedimentation rate, CRP, C-reactive protein.

HDL-c, high-density lipoprotein- cholesterol; LDL-c, low-density lipoprotein- cholesterol.

*Fisher test.
TWilcoxon test with continuity correction.
$T-test.
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Figure 2. a, b. Odds ratio (OR) and 95% Confidence Interval (Cl) significant associated risk factors for subclinical atherosclerosis in pSS, with a
P < .05 in bivariate analysis (a) and in the multivariate model (b). Dashed line represents OR = 1.

of patients had extraglandular involvement,
and 75% of patients had low disease activity
measured with ESSDAI.

Analyzing all the individuals included in this
study in the bivariate analysis, the presence of

pSS, HT, age, and ESR were selected as predic-
tors for multivariate model (Table 2), and both
predictors presented a VIF > 2. Multivariate
model revealed pSS as independent risk factor
for subclinical atherosclerosis (OR = 4.18 Cl195%
[1.27-16.54]).

Subclinical atherosclerosis-associated factors in
pSS patients

In the bivariate analysis, subclinical atheroscle-
rosis (atheromatous plaque and/or pathologi-
cal CIMT) was associated with ESR, CRP and RF,
extraglandular affectation, disease duration,
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Table 2. Results of bivariate and multivariate analyses for the association of subclinical atherosclerosis in all individuals and in pSS patients.

Global participant’s analysis (n = 76)

pSS patients’ analysis (n = 38)

Bivariate (OR 95% Cl)

Multivariate (OR 95% Cl)

Bivariate (OR 95% Cl)

Multivariate (OR 95% Cl)

pSS 4.42(1.38-17.19)
1.05(0.99-1.11) -

Age
Smoking (yes vs. no) -
BMI -

4.18(1.27-16.54)

HT 3.68(0.93-11.33) -

DL -
DM -
TC -
LDLc -
HDLc -
Triglycerides -

ESR 1.12(1.06-1.20) -

CRP -
Hyperhomocis-teinemia -
Vitamin-D -
B2-microglobulin -
Corticosteroids -
Extraglandular involvement -
Disease duration -
ESSDAI -
RF -
Anti-SSA/Ro -
Anti-SSB/La -
HCQ -

1.12(1.04-1.25)

1.04(0.99-1.10) -

1.17 (1-05-1.40)

- 6.02(1.45-48.58) -

- 2.47(0.63-10.24)
- 1.15(0.98-1.38)

- 7.01(1.48-51.7)

1.26(0.14-1.77)
1.26(0.99-1.77)
11.96 (1.05-239.18)

TC, total cholesterol; LDL-c, low-density lipoprotein-cholesterol; HDL-c, high-density lipoprotein-cholesterol; BMI, body mass index; HT, hypertension; DL, dyslipidemia; DM, diabetes
mellitus; TC, total cholesterol; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; ESSDAI, Eular
Sjogren's Syndrome Disease Activity Index; RF, rheumatoid factor; HCQ, hydroxichloroquine.

and corticosteroid treatment (Table 2). There
was not association with any of classic CVRFs,
age, antibodies, immunomodulating treat-
ment, or ESSDAI. Multivariate model confirmed
ESR (OR = 1.17, C195% [1.05-1.40]), RF (OR =
1.28, Cl195% [1.63-2.26]), and disease duration
as independent predictors for subclinical ath-
erosclerosis (Table 2, Figure 2).

None of considered predictors in this model
presented a VIF > 2. However, in the final
multivariate model, ESR (OR=1.12Cl95% [1.06-
1.20]) and RF (OR = 11.9 Cl 95% [1.50-239.19])
were found as independent risk factors for sub-
clinical atherosclerosis in pSS patients (Table 2,
Figure 2).

Discussion

Atherosclerosis has been considered as a
degenerative process in which age and clas-
sic CVRFs play an important role in its devel-

opment. Nevertheless, the identification of
infiltrates of macrophages and lymphocytes
in atherosclerotic lesions'” (suggesting an
immune-mediated process), together with
the activation of inflammatory mediators that
perpetuate vascular damage and antibody
formation, has led to the understanding that
atherosclerosis might be increased in patients
with autoimmune diseases.'®

The most relevant finding in our study was that
pSS is significantly and independently associ-
ated with the presence of subclinical athero-
sclerosis. To date, the study of Gravani et al'
with 64 pSS patients, 77 RA patients, and 60
healthy controls, is the only study that consid-
ered the presence of pSS as an independent
risk factor for CIMT increase. In addition, both
Gravani et al'® and our study observed signif-
icant differences in pathological CIMT and
plague presence as a determinant of subclin-

ical atherosclerosis between pSS and healthy
controls (OR = 2.2, Cl 95% [1.02-4.55]). Vaudo
et al® observed significant differences regard-
ing the mean CIMT between participants in
their study (37 pSS patients and 35 healthy
controls), although the presence or absence of
pathological CIMT was not analyzed. Azteni et
al?" with a smaller sample (22 subjects in each
group), also found a greater mean CIMT in pSS
patients, but without statistical significance.
Ozisler et al,? Zardi et al** and Garcia et al** did
not show differences between CIMT and sub-
clinical atherosclerosis in pSS with regard to
healthy subjects.

Thus, studies assessing subclinical athero-
sclerosis in pSS patients are scarce and
present varied conclusions. Regarding es-
tablishment of a potential relationship be-
tween thickening of artery walls and typical
serological markers of the disease, Vaudo et
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al,” and Gerli et al* found an association be-
tween anti-SSA antibody and a higher CIMT
in pSS patients. However, our study did not
observe any association with these specific
antibodies, but it did observe an association
with RF that was also described by Garcia et
al.** The clinical relevance of this finding may
be controversial since, on the one hand, it
would be expected that the presence of RF
in pSS patients might be associated with a
greater vascular affectation, due to the phys-
iopathological mechanisms that pSS shares
with RA.

On the other hand, it has been postulated
that chronic inflammation could play a great-
er role in inducing an accelerated atheroscle-
rosis compared to the antibodies production.
In fact, persistent increase in CRP levels seems
to be closely linked to CVR development in
both the general population and in AR and
SLE patients.® Nevertheless, serum CRP lev-
els are similar in pSS patients and in general
population, and do not seem associated with
arterial wall thickening. Our study confirms
these data; differences in CRP and ESR levels
were observed between patients and con-
trols in bivariate analysis but when adjusting
in multivariate, only ESR showed significant
differences between both groups, and it
was statistically associated with subclinical
atherosclerosis; therefore, we might consid-
er that there is an association between this
inflammatory marker and subclinical athero-
sclerosis in pSS patients although CRP lost the
significance, maybe due to the small sample
size. Hence, further studies would be neces-
sary to confirm this relation.

As for classic CVRFs, in this study, as well as
in other studies analyzing subclinical ath-
erosclerosis,'*?*** no significant differences
between the patient and control groups nor
an association of these factors with CIMT
increase or the presence of atheromatous
plague were observed. This result contrasts
with data provided by Bartoloni et al* in a
recent revision, in which observed a signifi-
cantly higher incidence and prevalence of
CVRFs in pSS patients compared to the gen-
eral population.?” In our study, there was no
evidence of an increase frequency of classic
CVRF in pSS patients vs. controls, but it is
worth emphasizing that data corresponding
to lipid profile could be modified, since both
patients and controls with DL were under
hypolipemiant treatment at the time of their
inclusion in the study. The major limitation
of this study is the number of patients in
the sample. Additionally, due to the cross-
sectional design, the incidence of CV events

could not be analyzed, which probably could
have been an objective of interest to deter-
mine in these patients.

The presence of subclinical atherosclerosis was
significantly higher in pSS patients than in con-
trols, being pSS an independent risk factor for
the presence of early vascular affection. These
findings led us to consider that early CVR strat-
ification in these patients would be advisable
in order to control CVRFs and to avoid the pro-
gression of the atherosclerotic disease. How-
ever, further studies with a higher number of
patients are needed to verify these findings,
as well as to assess disease features that might
be associated with vascular damage in these
patients.
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