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Abstract The use of hydroxychloroquine (HCQ) in Primary
Sjogren’s Syndrome (pSS) has been assessed in different stud-
ies over the last years, with conflicting results regarding its
efficacy in sicca syndrome and extraglandular manifestations
(EGM). The goal of this study was to compare the incidence
rate of EGM in pSS patients with and without HCQ therapy.

We performed a multicenter retrospective study, including
patients with pSS (European classification criteria) with at
least 1 year of follow-up. Subjects with concomitant fibromy-
algia, autoimmune hepatitis, primary biliary cirrhosis, and pri-
mary sclerosing cholangitis were excluded. Demographics
and pSS characteristics were recorded. The EGM were de-
fined by EULAR-SS disease activity index (ESSDAI).
Patients were divided into two groups according to their use
or not of HCQ therapy. We evaluated the use of HCQ and its
relationship to EGM. HCQ therapy was defined as the contin-
uous use of the drug for at least 3 months. A descriptive
analysis of demographics and pSS characteristics was per-
formed. We compared the incidence of EGM between groups
defined by HCQ therapy using chi” test or Fisher’s exact test.
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A total of 221 patients were included (97.3% women), mean
age, 55.7 years (SD 14). Mean age at diagnosis, 48.8 years
(SD 15); median disease duration, 60 months (IQR 35-84).
One hundred and seventy patients (77%) received HCQ.
About half of the patients had at least one EGM during the
course of the disease, 20% of them developed an EGM before
the onset of the sicca syndrome and 26% simultaneously with
dryness symptom. Overall, EGM were less frequent in those
on HCQ therapy (36.5% vs 63.5%, p < 0.001). Considering
each EGM individually, the following manifestations were
more frequent in the non-treated group: arthritis (p < 0.001),
fatigue (p < 0.001), purpura (p = 0.01), Raynaud phenomenon
(p = 0.003), and hypergammaglobulinemia (p = 0.006).
Immunosuppressive treatment was indicated on 28 patients
(12.7%), 13 of which were receiving also HCQ. The first
reason for those treatments was the presence of arthritis in
12/28 patients (42.8%), and the drug used in all the cases
was methotrexate. Only three patients required immunosup-
pressive therapy with cyclophosphamide, due to the presence
of glomerulonephritis, vasculitis, and interstitial lung disease.
None of the patients received biologic therapy. The lower
incidence of EGM was observed in patients on HCQ therapy
supports its efficacy in pSS. However, further large scale pro-
spective studies are needed to confirm these findings.

Keywords Extraglandular manifestations -
Hydroxychloroquine - Primary Sjogren’s syndrome -
Treatment

Introduction

Sjogren’s syndrome (SS) is a chronic systemic autoimmune
disease characterized by a clinical spectrum of sicca
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symptoms and multiple extraglandular manifestations (EGM).
Primary Sjogren syndrome (pSS) occurs in the absence of
another underlying rheumatic disorder, whereas secondary
Sjogren syndrome is associated with other underlying rheu-
matic diseases.

Systemic or extraglandular symptoms are divided in non-
visceral (cutaneous and musculoskeletal) and visceral (pulmo-
nary, cardiovascular, renal, gastrointestinal, endocrinological,
and neurological, among others), and the most feared one is an
increased prevalence of lymphoproliferative disease [1, 2].

The classical therapeutic approach is based on the symp-
tomatic treatment of sicca complex and on the use of different
immunomodulatory and immunosuppressive agents for
EGM. These drugs must be adjusted to the specific organ or
organs involved, with limited data from controlled trials to
guide the treatment [3—5]. Different drugs, with different
mechanisms of action have been tested in this disease, mainly
those that already showed effectiveness in other rheumatic
diseases such as methotrexate, leflunomide [6], and more re-
cently cyclosporine [7].

Hydroxychloroquine (HCQ) is an immunomodulatory
drug widely used in pSS, especially for patients with fatigue,
arthralgia, arthritis or myalgia. However, there is too little
evidence supporting its administration. Most literature con-
sists of open-label, retrospective studies, with small samples
[8, 9]. A recently published double-blind and placebo-
controlled study assessed hydroxychloroquine effect on fa-
tigue and sicca symptoms in 120 patients, and no statistical
difference was found between both groups [10].

Taking all this into account, and because there is no publi-
cation assessing the influence of HCQ therapy on EGM in
pSS patients, we performed a multicenter retrospective study,
with the objective of comparing the incidence rate of EGM in
pSS patients with and without HCQ therapy.

Methods

A retrospective review of pSS patient clinical histories of dif-
ferent Rheumatology centers of Argentina was made. The
study included patients meeting the EULAR Criteria 2002
for pSS [11] with at least 1 year of follow-up. Patients with
fibromyalgia, autoimmune hepatitis, primary biliary cirrhosis,
or primary sclerosing cholangitis were excluded.

Age, gender, and pSS disease duration were recorded.
HCQ therapy was defined as the continuous use of the drug
for at least 3 months. We also recorded the date of the onset of
HCQ therapy, whether or not the drug was discontinued, the
reason for the discontinuation, and the discontinuation and
restart dates for each course of therapy. Patients without
HCQ therapy were also included as a control group.

Always taking in account their onset date, we assessed the
following EGM: arthritis, fatigue, purpura, Raynaud
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phenomenon, pericarditis, myocarditis, interstitial lung dis-
ease, lymphocytic alveolitis, pulmonary fibrosis, pleural effu-
sion, pulmonary hypertension, renal tubular acidosis, glomer-
ulonephritis, interstitial cystitis, peripheral neuropathy, central
nervous system (CNS) vasculitis, lymphadenopathies, lym-
phoma, hypocomplementemia, hypergammaglobulinemia,
cryoglobulinemia, and anemia of chronic disease.

The requirement of immunomodulatory, immunosuppres-
sive, and/or biological therapy was specified. For each thera-
py, we recorded the drug—high dose corticosteroid therapy
(an equivalent dose to prednisone equal or higher to 40 mg,
methotrexate, azathioprine, leflunomide, cyclophosphamide,
cyclosporine, mycophenolate mofetil, anti-TNFq, anti-
CD20, or another biological agent—the date of therapy onset,
and the reason for therapy administration.

The current use or not of HCQ was recorded in every pa-
tient showing an EGM and/or requiring immunomodulatory
or immunosuppressive therapy.

The study was approved by the institutional review board
or ethics committee at each participating site and was conduct-
ed in accordance with the principles of the Declaration of
Helsinki. All patients provided written informed consent.

Statistical analysis

We described patient and disease characteristics using propor-
tions, means, medians, standard deviation (SD), and interquar-
tile range (IQR). Extraglandular manifestation (EGM) preva-
lence and distribution were estimated. We compared the pro-
portion of EGM in groups with and without HCQ therapy
using chi-square test or Fisher’s exact test for categorical var-
iables, and Student ¢ test, or Mann-Whitney test for continuous
variables. Differences were considered statistically significant
at p values < 0.05. Statistical analyses were performed using
Stata Version 11.0 (StataCorp LP, College Station, TX, USA).

Results

A total of 221 pSS patients from 7 rheumatology private and
public centers of Argentina were included. Two hundred and
fifteen patients (97.3%) were women, with a mean age at
diagnosis of 48.8 years (SD 14) and median disease duration
of 60 months (IQR 35-84). One hundred and seventy patients
(77%) received HCQ therapy, from which 25 (17%) had an
intermittent use or discontinuation of the drug. The main rea-
sons for the discontinuation were visual field disturbances and
the patient’s own decision for the lack of symptom improve-
ment. Among the patients that received HCQ continuously
(n = 145), the median treatment duration was 45 months
(IQR =25-76).
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One hundred and fifteen patients (52%) showed EGM dur-
ing the course of the disease. The most frequently reported
manifestations were arthritis in 49 patients (22.1%),
hypergammaglobulinemia in 47 (21.2%), and fatigue in 30
(13.6%). Less frequently reported ones were as follows:
Raynaud phenomenon (n = 20; 9%), hypocomplementemia
(n = 18; 8.1%), anemia of chronic disease (n = 17; 7.7%),
lymphadenopathies (n = 14; 6.3%), and peripheral neuropathy
(n = 10; 4.5%). Fewer than 5% of the manifestations were
cutaneous, pulmonary, and/or renal; lymphoma was reported
only in two patients (0.9%) (Table 1).

Considering the time of EGM presentation relative to diag-
nosis, we found that 58 out of 115 patients (50.4%) presented
one EGM after pSS diagnosis with a median time of 4 years
(IQR, 1.3-5). In 30 patients (26%), the pSS diagnosis was
concomitant with EGM presentation. The remaining 20% re-
ferred one or more EGM some years before pSS diagnosis,
with a median time between EGM and diagnosis of 4 years
(IQR, 2-9). The most frequently reported EGM before pSS
diagnosis were: arthritis in 8 out of 26 patients, Raynaud phe-
nomenon in 5, and lymphadenopathies in 4. Less frequent
ones were peripheral neuropathy, purpura, and polyclonal
hypergammaglobulinemia. For four patients, no presentation
time was recorded.

Regarding HCQ therapy, most of the 115 patients with one
or more EGM (n = 73; 63.5%) did not use HCQ as basal
therapy. Conversely, only 25 (23.6%) of the 106 without
EGM did not receive HCQ therapy, and this difference was
statistically significant (p < 0.001) (Fig. 1). We compared
patients with EGM with or without HCQ therapy and we
found a statistically significant lower use for the following
manifestations: arthritis (22.4%, p < 0.001), fatigue (16.7%,
p <0.001), purpura (18.2%, p < 0.01), Raynaud phenomenon
(25%, p = 0.003), and hypergammaglobulinemia (38.3%,
p =0.006) (Table 2).

There were two cases of malignant lymphoproliferative
disease: a mucous associated lymphoid tissue lymphoma
(MALT) and a Hodgkin lymphoma. Although both patients
were on HCQ therapy at the time of diagnosis, their treatment
was discontinuous. Regarding these patients, both women had
an early diagnosis (35 years) of pSS and its onset was with
sicca symptoms and associated EGM. They had also arthritis,
fatigue, lymphadenopathies, Raynaud phenomenon,
hypergammaglobulinemia, and anemia of chronic disease
(some of them considered bad prognosis factors), preceding
the diagnosis of lymphoma by years. In addition, both patients
received methotrexate for arthritis management. The time be-
tween the onset of pSS and the diagnosis of MALT and
Hodgkin disease was 5 and 15 years, respectively.

Out of the 221 patients analyzed, 28 (12.7%) required im-
munosuppressive and/or immunomodulatory therapy, and 13
of them were already on HCQ therapy. The first reason to
initiate another treatment was the presence of arthritis in 12/

Table 1  Patients’ characteristics (N = 221)

Women, n (%) 215 (97.3)
Age in years, mean (SD) 55.7 (14)
Disease duration, median (IQR) 60 (35-84)
Patients with HCQ therapy, n (%) 170 (77)
HCQ therapy duration in months, median (IQR) 45 (25.5-76)
Continuous treatment with HCQ, n (%) 145 (86.3)
Extraglandular manifestations, n (%) 115 (52)
-Arthritis 49 (22.2)
-Hypergammaglobulinemia 47 (21.3)
-Fatigue 30 (13.6)
-Interstitial pneumonitis 20 (9)
-Hypocomplementemia 18 (8.1)
-Anemia of chronic disease 17(7.7)
-Lymphadenopathies 14 (6.3)
-Purpura 11 (4.9)
-Peripheral neuropathy 10 (4.5)
-Cryoglobulinemia 8 (3.6)
-Cutaneous ulcers 4 (1.8)
-Raynaud phenomenon 4(1.8)
-Glomerulonephritis 2(0.9)
-Lymphoma 2 (0.9)
-Pulmonary fibrosis 1(0.4)
-Pleural effusion 1(0.4)

-Pericarditis, myocarditis, lymphocytic alveolitis, 0(0)
interstitial lung disease, pulmonary hypertension,
renal tubular acidosis, interstitial cystitis, and central
nervous system vasculitis

HCQ hydroxychloroquine; SD standard deviation; /QR interquartile
range

28 patients (42.8%), and methotrexate was the drug used in all
the cases. Only three patients required immunosuppressive
treatment with cyclophosphamide for glomerulonephritis, in-
terstitial lung disease, and vasculitis. The reasons leading to
the administration of other immunosuppressive and/or immu-
nomodulatory treatments were: cutaneous vasculitis, lympho-
penia, glomerulonephritis, and ophthalmological manifesta-
tions (scleritis and ocular pemphigus). No patients required
biological therapy.

Discussion

Antimalarial drugs have shown beneficial effects in many au-
toimmune diseases, like induction of remission in combina-
tion with other disease modifying drugs in rheumatoid arthritis
or an immunomodulatory and cardioprotective effect in pa-
tients with systemic lupus erythematous [12—15].

However, currently, the use of HCQ in pSS is based in
expert recommendations and in few studies with a low level
of evidence. There are very few publications assessing HCQ
use in a double-blind, randomized, and placebo-controlled
studies. The first of them was a crossover study conducted
by Kruise A. et al. [16] in 1993, and included only 19 pSS
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Fig. 1 Extraglandular manifestations according hydroxychloroquine
treatment

patients followed during 2 years. The study assessed sicca
symptoms and EGM, and found statistically significant differ-
ences in the group with HCQ therapy, but the effects were
only a reduction in the erythrocyte sedimentation rate (ESD)
and in the levels of immunoglobulins (Ig) G and M. The
second study was a randomized controlled trial, conducted
20 years later by Gottenberg J. et al. [10], assessed 120 pSS
patients without HCQ), rituximab or cyclophosphamide thera-
py and without EGM in the last 6 months. The primary ob-
jective was to reach a 30% improvement at 24th week of
therapy at least in two of following: sicca symptoms, fatigue,
and arthralgia (measured with a visual analogue scale). The
study analyzed also validated activity indexes like ESSDAI
(EULAR Sjogren’s syndrome disease activity index), ESSPRI
(EULAR Sjogren’s syndrome patient reported index), quality
of life, and objective tests like Schirmer test, unstimulated

whole saliva flow rate, ESD, IgG, IgM, and IgA levels. The
only statistically significant difference observed in this study
was a reduction of ESD at 24th week in the group on HCQ
therapy.

In 2016, Chang et al. [17] published the third and most
recent controlled trial on HCQ efficacy. The primary goal of
the study was to assess the effect of HCQ on ocular dryness
and secondarily on systemic inflammation using VSG, IL-17,
IL-6, BAFF, and LTh-17. The results showed that HCQ
300 mg daily for 12 weeks apparently had no clinical effect
on ocular dryness or systemic inflammation.

Other papers that evaluated HCQ therapy in pSS were ret-
rospective studies with a small number of patients, primarily
assessing sicca symptoms, with contradictory results [18-22].

In 1998, Fox et al. [18] found a significant reduction of
total immunoglobulin G in a group of pSS patients on HCQ
therapy. Another study of the same author from 1996 [19]
reported a sustained improvement of the symptoms (painful
eyes, painful mouth) and a reduction of systemic manifesta-
tions (arthralgias, myalgias) after HCQ therapy. An open-label
study by Tishler et al. [20] found that HCQ could achieve a
significant reduction of some salivar inflammatory markers in
pSS patients. In 2011, Yavuz et al. [21] showed that HCQ
could relieve signs and symptoms of ocular dryness in pSS
and reduce BAFF in lacrimal fluid. However, as mentioned
before, so far, no controlled study has shown the efficacy of
HCQ therapy. This finding agrees with the only meta-analysis
conducted on the subject and recently published in 2017 by
Shi-Qin Wang et al. [22]. This meta-analysis included two

Table 2 Systemic involvement in pSS patients with or without HCQ therapy

Extraglandular manifestations HCQ therapy n No HCQ therapy n p value
(EGM) (%) (%)

One or more EGM (n = 115) 42 (36.5) 73 (63.5) <0.001
Arthritis (n = 49) 11 (22.4) 38 (77.5) <0.001
Hypergammaglobulinemia (n = 47) 18 (38.3) 29 (61.7) 0.006
Fatigue (n = 30) 5(16.7) 25(83.3) <0.001
Raynaud phenomenon (n = 20) 5(25) 15 (75) 0.003
Hypocomplementemia (n = 18) 9 (50) 9 (50) 0.531
Anemia of chronic disease (n = 17) 7 (41.2) 10 (58.8) 0.211
Lymphadenopathies (n = 14) 5(5.7) 9 (64.3) 0.104
Purpura (n = 11) 2(18.2) 9 (81.8) 0.01
Peripheral neuropathy (n = 10) 3(30) 7 (70) 0.072
Cryoglobulinemia (n = 8) 2 (25) 6 (75) 0.075
Cutaneous ulcers (n = 4) 1(25) 3(75) 0.317*
Interstitial lung disease (n = 4) 1(25) 3(75) 0.314*
Glomerulonephritis (7 = 2) 0(0) 2 (100) 0.181%*
Lymphoma (n = 2) 2 (100) 0(0) 0.508*
Pulmonary fibrosis (n = 1) 0 (0) 1 (100) 0.425*
Pleural effusion (n = 1) 0(0) 1 (100) 0.425%*

*Fisher’s exact test was applied for not fulfilling assumptions for chi-square test
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randomized controlled trials, one double-blind, crossover
study, and an open-label retrospective study, with a total of
215 pSS patients. For subjective symptoms, like mouth dry-
ness, the efficacy of HCQ therapy was slightly higher than
placebo (grouped proportion = 47.9 vs 42.6%), and it was
superior to placebo for ocular dryness (50.6 vs 46.4%). Its
efficacy was also superior for pain (48.9 vs 35.8%). Instead,
the response was higher to placebo in patients with fatigue
(35.9 vs. 51.4%). With regard to the objective indexes, the
meta-analysis could only measure the grouped weighted mean
difference for ESR and Schirmer test, and found that HCQ
therapy achieved a statistically significant reduction of ESR
(p < 0.05), with no difference in Schirmer test (p = 0.97).

In summary, based on the literature, the efficacy of HCQ
therapy for the relief of sicca symptoms and EGM in pSS
patients is currently extremely limited. Therefore, our first
goal was to assess the EGM in pSS patients and its association
with HCQ therapy.

Of the 221 patients included, we observed an incidence of
EGM of 51%, a little lower than the frequency of 80% of
EGM in 41 pSS patients reported by Zazzetti et al. [23] in
Argentina. In 2011, the Sjogren Study Group of the
Sociedad Argentina de Reumatologia (GESSAR) described
clinical characteristics of 284 pSS patients and reported a
higher frequency of EGM than those of our study in all the
EGM evaluated; this may be explained by the different defi-
nitions used for each EGM. On the other hand, our results
were similar to those of the Spanish cohort of 921 patients
of Ramos-Casals M. et al. in 2014 [24] that reported a 40%
of systemic involvement. At the end of 2015, the same authors
in association with the EULAR-SS Task Force made a sys-
tematic revision of 233 studies on EGM in pSS. The objective
was to describe epidemiological characteristics of each mani-
festation, on the base of EULAR-SS disease activity index
(ESSDALI), to obtain clear consensus definitions about system-
ic involvement in this pathology [25]. Regarding articular and
cutaneous involvement, prevalence proportions are similar to
our results; on the other hand, on pulmonary and renal in-
volvement, theirs were higher than ours (pulmonary intersti-
tial disease, 16 vs 3%; glomerulonephritis, 4 vs 1%). As we
mentioned before, these differences could be related to the
absence of consensus about definitions for EGM in pSS or
to the small number of studies with low level of evidence in
the literature concerning this disease. Then, in order to get a
better understanding of the diagnosis and therapeutic manage-
ment of this disease, an active collaboration with multicenter
records that could improve the prognosis of the patient sub-
group with more serious systemic disease could be promoted.

In our study, one or more EGM were reported only in
36.5% of patients on HCQ therapy, while we found EGM in
63.5% of those without HCQ therapy, and this difference was
statistically significant (p < 0.001). On the other hand, most of
the patients (76.4%) that did not develop any EGM during the

course of the disease had received HCQ therapy. It is impor-
tant to highlight that most of our patients (66%) initiated HCQ
therapy in the moment the diagnosis of pSS was confirmed,
with the occurrence of any previous EGM.

As it was demonstrated for RA and SLE, we found that
arthritis was less frequent in patients on HCQ therapy. Unlike
few previous reports, the same was found for fatigue, purpura,
Raynaud phenomenon, and hypergammaglobulinemia; and
this could reinforce the immunomodulatory role of HCQ in
pSS. Although the observed differences do not reach statisti-
cal significance for the remaining EGM, the frequency was
always lower in the group on HCQ therapy. Only two of our
patients developed a malignant lymphoproliferative disease,
one of the most feared complications of pSS, too low number
for making a correct analysis. Even though both patients were
on HCQ therapy, they had also a more aggressive disease, an
early age onset, associated with bad prognosis factors and
both had presented different EGM with the institution of dif-
ferent treatments.

Recently, Brito-Zeron P. together with a EULAR-SS group
has published clinical recommendations for an early diagnosis
of pSS [26]. In this revision, they describe a presentation sub-
group of the disease where EGM preceding sicca symptoms,
that they called “hidden Sjogren.” In our study, we found that
almost 20% of the patients showed EGM before the onset of
sicca symptoms and another 26% presented with concurrent
EGM and sicca symptoms. These findings agree with the new
guidelines of the disease, which pose the suspicion and early
diagnosis, without relying only on sicca symptoms, but keep-
ing in mind the systemic nature of pSS.

The study’s retrospective design could pose, among others,
some deficiencies like the missing data and a lack of more
objective and measurable evaluations (like activity indexes).
The most important limitation of this study is that we have no
data for patients without EGM. Because the use of this drug in
pSS patients is a usual practice, we must highlight that more
than half of our patients with EGM did not use HCQ. Even
though we recognize these limitations, we consider that it is,
so far, one of the few studies that assess the association be-
tween EGM and HCQ therapy in patients with pSS. In addi-
tion, we highlight that the number of patients was big
(n =221) and the mean duration of the disease in our patients
(48 months) was long enough to allow the occurrence of
EGM.

In conclusion, we emphasize the positive results found
with HCQ therapy in patients with pSS in our study; however,
further large scale prospective studies are needed to confirm
these findings.
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