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PerspectiveCME

Cytotoxics or biologicals in the treatment of Sjögren’s 
syndrome?

Treatment of Sjögren’s syndrome has been largely empiric, aimed mainly at alleviation of sicca complaints. 
In the absence of solid data, systemic extraglandular features and lymphoma have been variably managed 
with several immunosuppressive and cytotoxic agents including among others azathioprine, methotrexate 
and cyclophosphamide. Over the last few years appreciation of the contributory role of B-cells in Sjogren’s 
syndrome pathogenesis led to anti-CD20 and to a lesser extent anti-CD22 usage with promising results. 
Biological agents against novel therapeutic targets including B-cell activating factor and costimulatory 
molecules are currently tested in ongoing trials.
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Learning objectives

Upon completion of this activity, participants should be able to:

•  Describe empiric treatment of SS aimed mainly at alleviation of sicca complaints

• Describe the role of cytotoxics/ immunosuppressives in treating SS and its 
associated manifestations

• Describe the role of biologics in treating SS and its associated manifestations
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Sjögren’s syndrome (SS) is a chronic auto­
immune disease characterized by chronic lym­
phocytic infiltration of salivary and lachrymal 
glands. SS-related chief complaints – namely 
oral and ocular dryness – are chronic and often 
distressing, compromising the quality of life 
to a major degree. Several systemic features 
also occur quite commonly involving virtu­
ally any organ system including, among oth­
ers, the joints, skin, lung, liver, kidney and to 
a lesser extent the nervous system. Of note, a 
small percentage (approximately 5%) of SS 
patients sharing several adverse predictors 
such as purpura, parotid gland enlargement 
and/or low complement levels are prone to 
lymphoma development sometime during dis­
ease course [1]. For many years, treatment of SS 
manifestations was mostly empirical, directed 
mainly to the alleviation of sicca symptoms 
and represented by eye lubricants, saliva sub­
stitutes and stimulators of the compromised 
glandular secretion. Despite the undisputable 
autoimmune origin of the syndrome, solid 
evidence for the systemic use of immunosup­
pressive/cytotoxic agents is rather scarce with 
their use mainly implemented in the manage­
ment of systemic manifestations [2]. Advances 
in the SS field over recent decades pointed to 
B-cell activation as a major contributor in dis­
ease pathogenesis allowing the designation of 
targeted therapies against B-cell lineage with 
promising results [3,4]. In the current perspec­
tive, we seek to discuss the appropriate settings 
of cytotoxic/immunosuppressive or biological 
agents use, focusing on the treatment of local 
and systemic SS manifestations.

Immunosuppressives/cytotoxics
With the exception of local cyclosporine, col­
lective evidence has so far failed to demonstrate 
a significant impact of classical cytotoxics/
immunosuppressives in alleviation of SS-related 
sicca symptoms [5,6]. However, despite the lack 
of rigorous clinical data, their use could prove 

valuable in the management of systemic disease 
manifestations such as joint involvement, paren­
chymal disease (e.g., interstitial lung disease, 
autoimmune liver disease) or severe vasculitic 
and nervous system involvement [2].

�� Antimalarials
Despite the remarkable decrease of hyper­
gammaglobulinemia and autoantibody levels, 
earlier studies, failed to support hydroxychlo­
roquine (HCQ) as an effective agent in the 
management of sicca symptoms [7–9]. Recent 
data from an open-label study revealed a poten­
tial contribution in improvement of subjective 
symptoms of eye dryness such as gritty and 
burning sensation. Disease progression has 
been prevented as evidenced by the worsened 
objective dryness scores (Shirmer’s test, lisamine 
green, break-up time) in the placebo group and 
the significantly reduced tear BAFF levels – a 
central mediator in disease pathogenesis [10, 11] 
– in the HCQ group [12]. Inhibition of cho­
linesterase activity, heightened in the salivary 
glands from primary SS patients [13], has been 
proposed as a potential mechanism account­
ing for the improvement of salivary function. 
Musculoskeletal complaints such as arthralgias, 
myalgias, fibromyalgia-like features or even an 
intermittent nonerosive polyarthropathy are 
responsive to HCQ administration [2,7,8]. Of 
note, a case of vasculitis has been reported after 
HCQ cessation indicating a potential immu­
noregulatory function in controlling disease 
activity [14]. In another retrospective analysis, 
improvement in objective indices of salivary 
production has been reported, an effect most 
pronounced in antifodrin-positive patients [15].

�� Corticosteroids
While local symptoms are resistant to ste­
roid administration [16], systemic disease 
manifestations such as interstitial lung disease, 
glomerulonephritis, autoimmune liver disease, 
nervous system involvement and vasculitic 
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lesions seem to respond at a standard dose 
of 0.5–1 mg/kg of body weight daily [2,17,18]. 
Intravenous pulses (1 g methylprednisolone for 
three consecutive days) might be beneficial in 
cases of CNS involvement. 

�� Azathioprine
In a mouse model, administration of azathio­
prine led to a reduction of the extent of lym­
phocytic infiltration in the salivary glands [19]. 
However, in a 6‑month double-blind, placebo-
controlled trial of 25 primary SS patients, 
low-dose azathioprine (1 mg/kg body weight/
day) has been proven inefficacious, with safety 
issues being raised, since six out of 25 patients 
withdrew because of side effects [20]. Despite 
the lack of controlled data, azathioprine at a 
dose of 2 mg/kg bodyweight/day seems to be 
beneficial in the treatment of interstitial lung 
disease, glomerulonephritis and nervous system 
involvement [2,18].

�� Mycophenolate sodium
In an open-label 6‑month pilot study, mycophe­
nolate sodium (MPS) up to 1440 mg daily has 
been administered in 11 patients with primary 
SS with promising results in terms of subjective 
improvement of ocular dryness and a reduced 
need for artificial tear administration. Except 
for two patients with short disease duration, no 
statistically significant improvement in objective 
indices of salivary and lachrymal function has 
been noted. Of interest, a significant reduction 
in g globulins and rheumatoid factor (RF) levels 
as well as an increase in complement levels has 
been observed. It should be noted that three out 
of 11 patients experienced side effects (vertigo, 
gastrointestinal disturbances and pneumonia) 
and were not included in the final analysis [21]. 

�� Cyclophosphamide
The alkylating agent cyclophosphamide, is 
reserved for very serious or life threatening con­
ditions such as glomerulonephritis refractory to 
prednisolone, systemic necrotizing vasculitis or 
severe neurological involvement. It is most com­
monly administered intravenously (0.5–1 g/m2 

of body surface/month) for a total of 6 months. 
Potential serious toxic effects, such as bone mar­
row suppression, infertility and cancer develop­
ment imply the designation of cyclophosphamide 
as a last therapeutic resort. Particular attention 
is required in SS patients prone to monoclonal 
transformation, since a 100-fold increase in 
lymphoma development has been previously 
reported in this population cohort [22,23].

�� Methotrexate
Identification of proinflammatory cytokines 
in the minor salivary gland tissues from SS 
patients [24], prompted the use of methotrex­
ate at a dose of 0.2 mg/kg body weight in an 
open trial at a weekly basis for 1 year. While 
subjective symptoms of oral and ocular dryness 
have been improved, lachrymal or salivary flow 
rates remained unaltered. Of note, parotid gland 
enlargement, dry cough and purpura rates have 
been reduced [25]. Nevertheless, methotrexate 
has a place in the management of primary 
SS-related polyarthritis [2].

�� Cyclosporine
The beneficial effect of topical use of cyclosporine 
in lachrymal function in two SS mice models 
[26] led to two parallel multicenter randomized 
double-blind studies in which administration 
of local cyclosporine drops twice daily (0.05 or 
0.1%) led to significant improvement in both 
objective and subjective parameters of ocular dry­
ness [27]. In patients with severe dry eye a more 
frequent dosing of topical cyclosporine 0.05% 
than twice daily has been recently suggested, 
with local burning and irritation being the main 
side effects in a small percentage of patients [28]. 
Despite the presence of activated T cells in the 
minor salivary gland biopsies from SS patients 
[29], oral administration of cyclosporine at a dose 
of 5 mg/kg bodyweight/day in a double-blind 
study has been inefficacious in terms of objective 
indices of lachrymal and parotid flows. However, 
improvement of subjective xerostomia and retar­
dation of the evolution of the histopathological 
SS lesions were noted [30]. In a recent case report 
the beneficial effects of low-dose cyclosporine 
(1.5 mg/kg/day) in the management of refractory 
interstitial cystitis has been demonstrated [31].

�� d-penicillamine
The role of d-penicillamine at a dose of 
250 mg/day for the first 3 months, followed by 
500 mg/day for the next 3 months in sicca fea­
tures was investigated in a 6‑month prospective 
open-label study of 19 patients with primary SS 
[32]. The rate of treatment cessation was high 
(eight out of 19 participants) mainly due to loss 
of taste. In the remainder of the participants, 
a statistically significant increase in basal sali­
vary flow was observed after 3 months with no 
effect on Schirmer’s test and stimulated parotid 
salivary flow after 6 months. In isolated cases, a 
beneficial effect of d-penicillamine in the treat­
ment of chronic sensory ataxic neuropathy has 
been previously reported [33].
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�� Sulphasalazine
Despite the immunomodulatory effects of 
sulphasalazine in rheumatoid arthritis, data 
on sulphasalazine in the management of SS 
are restricted. In an earlier report Yeoman and 
Franklin failed to demonstrate a reduction in 
the score of lymphocytic infiltrations in a mouse 
model [34].

�� Mizoribine
Mizoribine (a suppressor of lymphocytic pro­
liferation) at a dose of 50 mg three times a day 
for 16 weeks has been proved efficacious in the 
treatment of SS. In the setting of a multicenter 
open-label study, alleviation of sicca complaints 
coupled with significant improvement in salivary 
function has been documented [35,36]. While no 
serious adverse effects related to the drug have 
been noted, several side effects such as liver 
function and peripheral blood abnormalities 
have been recorded. Patients with moderate 
lymphocytic infiltration and reduced levels of 
intralobular fibrosis at the level of salivary gland 
biopsy are more likely to respond to mizoribine 
therapy [37].

Biological agents
The recent advances in identification of distinct 
biological pathways in the understanding of SS 
pathological lesion opens new avenues in the 
generation of innovative targeted therapies. 

�� Anti-TNF therapies
In spite of the documented presence of TNF-a 
in SS minor salivary gland tissues [24], anti-TNF 
agents – both infliximab and etanercept – failed 
to demonstrate a meaningful clinical effect in 
these patients [38–40], with g globulin levels and 
serum IgM titers being increased significantly in 
the infliximab-treated group [38]. Augmentation 
of the already activated Type I IFN pathway and 
subsequent BAFF increase in etanercept-treated 
primary SS patients compared with placebo, 
might be a plausible explanation for anti-TNF 
failure in these patients [41].

�� Anti-B-cell treatment
The increasingly recognized pivotal role of 
B-cells in the pathogenesis of SS in conjunction 
with the beneficial role of anti-B-cell therapies 
in rheumatoid arthritis and lymphoma, a well 
recognized complication of primary SS, led 
to clinical trials of targeted therapies directed 
against cells of B-cell lineage [42,43]. A growing 
body of evidence suggests rituximab, a monoclo­
nal antibody against the surface B-cell molecule 

CD20, as a dominant player in the management 
of SS, while fewer data are available in regard to 
the role of anti-CD22 and anti-BAFF agents.

Rituximab
The mechanism of rituximab induced B-cell 
depletion is not fully understood, but is likely 
to employ antibody-dependent cell-mediated 
cytotoxicity, complement-mediated lysis, growth 
inhibition and apoptosis [44]. Initial data assess­
ing the effectiveness of rituximab in alleviation 
of sicca-related features in primary SS were rather 
conflicting. However, it has been quickly real­
ized that the major determinant of therapeutic 
success of rituximab in terms of improvement 
in subjective and objective salivary measures is 
mainly related to the presence of residual sali­
vary gland function and disease duration, with 
patients with earlier disease onset and pre­
served salivary function being the most likely 
to respond [45–47]. This concept was convinc­
ingly demonstrated in a recent randomized con­
trolled study including 30 primary SS patients 
with a rate of stimulated whole saliva secretion 
of ≥0.15 ml/min. In the rituximab group, sig­
nificant improvements of the stimulated whole 
saliva flow rate as well as visual analog scale 
scores for sicca symptoms have been observed 
compared with placebo. In the same study, no 
effect in Schirmer test scores and break-up time 
at weeks 5 and 48, although there was a sig­
nificant decrease in conjunctival staining scores 
after two infusions of rituximab [48].

Following some encouraging reports in small 
case series [46,47], the beneficial effect of ritux­
imab in the treatment of fatigue was demon­
strated in two randomized controlled trials (as 
secondary and primary, and end point, respec­
tively) using rituximab 1 g or placebo at days 0 
and 15 with significant improvements in visual 
analog scale and Multidimensional Fatigue 
Inventory scores compared with placebo [48,49]; 
in a recent study improvements in quality of life 
scores have also been observed [50].

Extraglandular manifestations resulting 
from immune complex pathology as a result of 
ongoing B-cell activation, such as cryoglobuli­
nemia, peripheral neuropathy and/or cutane­
ous vasculitis, have successfully responded to 
rituximab administration at various therapeutic 
regimens [51–53]. In the large majority of the 
studies, RF levels, hypergammaglobulinemia 
and hypocomplementemia respond effectively 
to rituximab [51,52,54], while anti-Ro/SSA and 
anti-La/SSB remain detectable after ritux­
imab therapy since they are mainly produced 
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by long-lived plasma cells, in which the CD20 
molecule is absent [48,52]. Notably, salivary gland 
infiltrates including both B- and, to a lesser 
extent, T-cells have been remarkably reduced, 
while salivary gland acini have been restored 
after 12 weeks of rituximab treatment in parotid 
gland biopsies from primary SS patients who 
had objective signs of salivary improvement [55]. 
Taken together, these data highlight the instru­
mental role of B-cells in orchestrating the SS 
immunopathological lesion.

B-cell CD20 antigen is present on the surface 
of RF-positive mature B-cells, which produce 
monoclonal cryoglobulins with RF activity, 
accounting for manifestations such as palpable 
purpura, peripheral neuropathy and low serum 
C4 levels. Given that the latter features have 
been previously shown to be associated with lym­
phoma development in the setting of SS-together 
with the beneficial role of rituximab in the treat­
ment of aggressive B-cell lymphoma, several case 
series so far have tested the efficacy of rituximab 
in the management of SS related lymphoma 
[23,56]. Patients with localized parotid gland 
mucosa associated lymphoid tissue (MALT) 
lymphoma in the absence of of M-protein, cryo­
globulins, IgM RF >100 KIU/l and/or severe 
extraglandular manifestations, seems to require 
a ‘wait and see’ policy. In contrast, extranodal 
MALT lymphoma in association with the pres­
ence of the above features seem to benefit from 
rituximab treatment [57]. Furthermore, it has 
been previously shown that aggressive B-cell 
non-Hodgkin lymphomas benefit from combi­
nation therapy with rituximab and CHOP in 
regards to improved survival compared with 
CHOP chemotherapy alone [52,58].

On the other hand, the potential beneficial 
effects of rituximab treatment prior to lymphoma 
development in terms of delay or even lymphoma 
prevention is a challenging issue in patients with 
known adverse predictors but remains to be 
tested, since no data are currently available.

Anti-CD22
CD22 is a 135-kDa transmembrane sialogly­
coprotein of the immunoglobulin superfam­
ily. CD22 is expressed at higher levels in the 
cellular membrane on mature B-cells, and is 
absent on differentiated plasma cells. Its dual 
functional role as a homing receptor for recir­
culating B-cells as well as a down-modulating 
coreceptor for B-cell antigen receptor (BCR), 
implies the potential beneficial effect from its 
downregulation in the treatment of excessive 
autoimmune responses. The safety and efficacy 

of the humanized anti-CD22 monoclonal anti­
body, namely epratuzumab, has been tested in 
an open-label, Phase  I/II study including 16 
primary SS patients with 6 months of follow-
up. CD22, found to be overexpressed in B-cells 
from SS patients, was downregulated by epratu­
zumab leading to meaningful clinical responses 
in regard to fatigue, patient and physician global 
assessments and a composite score including 
Schirmer-I test, unstimulated whole salivary 
flow, fatigue, erythrocyte sedimentation rate 
(ESR) and IgG [59,60].

Anti-BAFF
Growing evidence over the last few years has 
emphasized the contributory role of BAFF 
(a cytokine belonging to the TNF family) in 
the pathogenesis of SS through expansion of 
transitional type 2 (T2) and marginal-zone 
(MZ)-like B-cells in the salivary glands and 
promotion of autoantibody production, as evi­
denced by heightened levels of this cytokine in 
association with the presence of autoantibodies 
against Ro/SSA and La/SSB antigens [11,61]. It is 
noteworthy that BAFF transgenic mice develop 
a phenotype resembling that of human lupus 
and as the mice age, lymphocytic infiltrates 
infiltrate the salivary glands [10]. Selective BAFF 
inhibition can be achieved either with mono­
clonal antibody to BAFF (belimumab) or with 
soluble BAFF receptor (such as briobacept – a 
fusion protein of IgG–Fc and the extracellular 
domain of the BAFF receptor). Atacicept – a 
fusion molecule of IgG–Fc and the extracel­
lular domain of TACI (the shared receptor for 
BAFF and a proliferation-inducing ligand) – is 
a blocker of both BAFF and its homolog a pro­
liferation-inducing ligand [3,62]. Taken together, 
targeting the BAFF holds significant promise in 
the treatment of SS, with results from several 
ongoing trials being awaited.

Monoclonal antibodies against type I IFN
Activation of type I IFN pathway in the set­
ting of primary SS has been convincingly dem­
onstrated. Elevated type I IFN plasma levels, 
increased expression of IFN-inducible genes in 
peripheral mononuclear cells and labial sali­
vary gland biopsies from primary SS patients 
indicate this cytokine as a potential orchestra­
tor of the immunological response in primary 
SS and a novel therapeutic target given that 
monoclonal antibodies against IFNa are cur­
rently tested in clinical trials in systemic lupus 
erythematosus and dermatomyositis/polymyosi­
tis [63]. Surprisingly enough, earlier studies have 
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demonstrated a beneficial role of IFNa per  se 
in alleviation of sicca symptoms and improve­
ment of salivary gland function [64] possibly 
through induction of aquaporin-5 expression. 
Combined results from two Phase III clinical 
trials have been reported on a total of 497 pri­
mary SS patients who received 150 international 
units of human IFNa or placebo three-times 
per day for 24 weeks by the oromucosal route. 
While unstimulated whole saliva flow has been 
significantly increased in the IFNa group, oral 
dryness and stimulated whole salivary flow were 
not significantly improved [65].

Costimulation as a therapeutic target
Since salivary gland epithelial cells in primary 
SS have been previously suggested as having 
an antigen-presenting role evidenced by the 
inappropriately expression of class II and other 
costimulatory molecules, targeting costimula­
tion seems a logical approach [66]. While early 
blockade of the ICAM-1/lymphocyte function-
associated antigen-1 interaction in an experimen­
tal model with a chimeric protein composed by 
soluble ICAM-1 and the Fc portion of the IgG 
(soluble ICAM-1/Fc) resulted in reduction of 
lymphocytic infiltration, intervention at a later 
disease stage seemed to deteriorate the SS like 
phenotype, when infiltrates have already formed 
within the salivary glands. In view of these find­
ings, the authors suggest that caution should be 
taken targeting the ICAM-1 axis in human 
SS given that the vast majority of patients are 
diagnosed when inflammation is already pres­
ent within the salivary glands [67]. Studies with 
abatacept, an inhibitor of costimulation already 
tested in rheumatoid arthritis with successful 
results, are underway in SS.

Conclusion
In an attempt to address the question of cyto­
toxics/immunosuppressives or biologicals in 
the treatment of SS, several issues should be 
taken into consideration. First, it should be 
borne in mind that in their large majority, 
primary SS patients share a benign course 
manifested mainly with oral and ocular dry­
ness that might require sole application of local 
measures and the usage of muscarinic agonists 
(pilocarpine and cevimeline). For these cases, 
as it has been previously mentioned, systemic 
cytotoxics/immunosuppressives, in their vast 
majority, do not seem to offer substantial help. 
On the other hand, among currently available 
biological agents, anti-B-cell strategies and 
particularly rituximab has shown promising 

results in the alleviation of subjective and objec­
tive indices of oral dryness, in the presence of 
residual salivary gland function, with less pro­
nounced data in regard to improvement of ocu­
lar dryness. However, no data to date allow the 
direct comparison of the effect of muscarinic 
agonists plus local measures and rituximab, and 
therefore at this stage, prescribing rituximab as 
a first line agent for the alleviation of isolated 
sicca features seems unlikely.

For years management of severe extra­
glandular features in the setting of primary 
SS such as peripheral neuropathy, cutaneous 
vasculitis or severe glomerulonephritis required 
the usage of high-dose steroids along with 
cyclophosphamide followed by azathioprine 
as maintenance therapy, a regimen associated 
with substantial toxicity. The implication of 
ongoing B-cell activation in the pathophysi­
ology of the aforementioned features together 
with promising results mostly derived by retro­
spective registry data or as secondary points in 
the two randomized controlled trials suggests 
rituximab as a major therapeutic player in this 
context. However, the impact of rituximab in 
the prevention or delay of lymphoma develop­
ment in these patients with indices of intense 
B-cell activity remains to be determined. In 
patients with joint involvement, HCQ and 
methotrexate seem first-line viable options, 
while in refractory cases administration of 
rituximab could be considered. 

With regard to lymphoma management, com­
bination of cytotoxics with rituximab provide 
survival benefit in SS-related aggressive B-cell 
lymphomas and therefore it is highly recom­
mended, while localized parotid gland MALT 
lymphoma seems to require ‘a wait and see’ 
policy. Whether extranodal MALT lymphoma 
might benefit from treatment with rituximab 
remains to be determined. 

Future perspective
Identification of novel pathways in the patho­
genesis of SS allowed the introduction of new 
therapeutic approaches in the treatment of the 
syndrome, with rituximab being revolutionary in 
the management of systemic features. However, 
prior to wide implementation of the new treat­
ments in clinical practice several issues such as 
the time of re-administration, the long-term 
safety profile as well the identification of bio­
markers of response remain to be addressed. In a 
recently reported pilot study, differential expres­
sion of B cell and IFN pathway signaling mol­
ecules seemed to be important prognosticators of 
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Executive summary

Immunosuppressives/cytotoxics

�� Systemic immunosuppressives/cytotoxics are useful the management of selected extraglandular features (arthritis, peripheral 
neuropathy, cutaneous vasculitis).

Biological agents

�� Anti-TNF agents failed to demonstrate a meaningful clinical effect in the alleviation of Sjögren’s syndrome-related clinical features.

�� B-cells seem to be central in Sjögren’s syndrome pathogenesis.

�� Anti-B-cell strategies, particularly rituximab, have a prominent effect in the treatment of extraglandular features.

�� Combination of rituximab with cytotoxics is recommended in high grade B-cell lymphoma.

�� Ongoing trials of anti-B-cell activating factor and anticostimulation therapies are underway.

response in SS patients receiving rituximab [68]. 
The design of large randomized controlled tri­
als with anti-CD20, anti-CD22 and anti-BAFF 
therapies will delineate their role in clinical prac­
tice identifying patient subgroups who are likely 
to respond. Abatacept, composed of an immuno­
globulin fused to the extracellular domain of the 

inhibitory cytotoxic T-lymphocyte antigen-4, is 
also a promising new therapeutic option requir­
ing further investigation. Finally, given that acti­
vation of type 1 IFN signature has been observed 
in SS patients, identification of patient subsets 
who would benefit from such an inhibition 
reserves to be explored. 

References
Papers of special note have been highlighted as:
n  of interest
nn  of considerable interest

1	 Mavragani CP, Moutsopoulos HM. The 
geoepidemiology of Sjogren’s syndrome. 
Autoimmun. Rev. 9(5), A305–A310 (2010).

2	 Mavragani CP, Moutsopoulos NM, 
Moutsopoulos HM. The management of 
Sjogren’s syndrome. Nat. Clin. Pract. 
Rheumatol. 2(5), 252–261 (2006).

n	 Comprehensive review on Sjögren’s 
syndrome (SS) management.

3	 Kallenberg CG, Vissink A, Kroese FG, 
Abdulahad WH, Bootsma H. What have we 
learned from clinical trials in primary 
Sjogren’s syndrome about pathogenesis? 
Arthrit. Res. Ther. 13(1), 205 (2011).

n	 An updated overview on current treatment 
strategies and pathogenetic aspects of SS.

4	 Ng WF, Bowman SJ. Biological therapies in 
primary Sjogren’s syndrome. Exp. Opin. Biol. 
Ther. 11(7), 921–936 (2011).

5	 Mavragani CP, Moutsopoulos HM. 
Conventional therapy of Sjogren’s syndrome. 
Clin. Rev. Allergy Immunol. 32(3), 284–291 
(2007).

6	 Ramos-Casals M, Tzioufas AG, Stone JH, 
Siso A, Bosch X. Treatment of primary 
Sjogren syndrome: a systematic review. JAMA 
304(4), 452–460 (2010).

n	 Systematic review on SS treatment.

7	 Tishler M, Yaron I, Shirazi I, Yaron M. 
Hydroxychloroquine treatment for primary 
Sjogren’s syndrome: its effect on salivary and 
serum inflammatory markers. Ann. Rheum. 
Dis. 58(4), 253–256 (1999).

8	 Manoussakis MN, Moutsopoulos HM. 
Antimalarials in Sjogren’s syndrome – the 
Greek experience. Lupus 5(Suppl. 1), 
S28–S30 (1996).

9	 Kruize AA, Hene RJ, Kallenberg CG et al. 
Hydroxychloroquine treatment for primary 
Sjogren’s syndrome: a two year double blind 
crossover trial. Ann. Rheum. Dis. 52(5), 
360–364 (1993).

10	 Groom J, Kalled SL, Cutler AH et al. 
Association of BAFF/BLyS overexpression 
and altered B cell differentiation with 
Sjogren’s syndrome. J. Clin. Invest. 109(1), 
59–68 (2002).

nn	 Key paper reporting the implication of 
BAFF in SS pathogenesis.

11	 Mariette X, Roux S, Zhang J et al. The 
level of BLyS (BAFF) correlates with the  
titre of autoantibodies in human Sjogren’s 
syndrome. Ann. Rheum. Dis. 62(2), 
168–171 (2003).

12	 Yavuz S, Asfuroglu E, Bicakcigil M, Toker 
E. Hydroxychloroquine improves dry eye 
symptoms of patients with primary Sjogren’s 
syndrome. Rheumatol. Int. 31(8), 1045–
1049 (2011).

13	 Dawson LJ, Caulfield VL, Stanbury JB, 
Field AE, Christmas SE, Smith PM. 
Hydroxychloroquine therapy in patients 
with primary Sjogren’s syndrome may 
improve salivary gland hypofunction by 
inhibition of glandular cholinesterase. 
Rheumatol. (Oxf.) 44(4), 449–455 (2005).

14	 Okan G, Karaaslan M, Buyukbabani N. 
Systemic vasculitis developing after 
hydroxychloroquine interruption in a 
patient with Sjogren’s syndrome. Clin. Exp. 
Dermatol. 35(4), 442–443 (2010).

15	 Rihl M, Ulbricht K, Schmidt RE, Witte T. 
Treatment of sicca symptoms with 
hydroxychloroquine in patients with Sjogren’s 
syndrome. Rheumatology (Oxf.) 48(7), 
796–799 (2009).

16	 Fox PC, Datiles M, Atkinson JC et al. 
Prednisone and piroxicam for treatment of 
primary Sjogren’s syndrome. Clin. Exp. 
Rheumatol. 11(2), 149–156 (1993).

17	 Kaufman I, Schwartz D, Caspi D, Paran D. 
Sjogren’s syndrome – not just Sicca: renal 
involvement in Sjogren’s syndrome. Scand. 
J. Rheumatol. 37(3), 213–218 (2008).

18	 Hawley RJ, Hendricks WT. Treatment of 
Sjogren syndrome myelopathy with 
azathioprine and steroids. Arch. Neurol. 59(5), 
875; author reply 876 (2002).

19	 Yeoman CM, Franklin CD. The treatment of 
Sjogren’s disease in NZB/NZW F1 hybrid 
mice with azathioprine: a two-stage study. 
Clin. Exp. Rheumatol. 12(1), 49–53 (1994).

20	 Price EJ, Rigby SP, Clancy U, Venables PJ. A 
double blind placebo controlled trial of 
azathioprine in the treatment of primary 
Sjogren’s syndrome. J. Rheumatol. 25(5), 
896–899 (1998).

21	 Willeke P, Schluter B, Becker H, Schotte H, 
Domschke W, Gaubitz M. Mycophenolate 
sodium treatment in patients with primary 
Sjogren syndrome: a pilot trial. Arthrit. Res. 
Ther. 9(6), R115 (2007).

22	 Moutsopoulos HM, Balow JE, Lawley TJ, 
Stahl NI, Antonovych TT, Chused TM. 
Immune complex glomerulonephritis in sicca 
syndrome. Am. J. Med. 64(6), 955–960 
(1978).

23	 Skopouli FN, Dafni U, Ioannidis JP, 
Moutsopoulos HM. Clinical evolution, and 
morbidity and mortality of primary Sjogren’s 



Perspective Mavragani, Voulgarelis & Moutsopoulos CMEPerspective Mavragani, Voulgarelis & Moutsopoulos

Int. J. Clin. Rheumatol. (2012) 7(1)70 future science group

Cytotoxics or biologicals in the treatment of Sjögren’s syndrome? Perspective

syndrome. Semin. Arthrit. Rheum. 29(5), 
296–304 (2000).

24	 Boumba D, Skopouli FN, Moutsopoulos 
HM. Cytokine mRNA expression in the 
labial salivary gland tissues from patients with 
primary Sjogren’s syndrome. Br. J. Rheumatol. 
34(4), 326–333 (1995).

25	 Skopouli FN, Jagiello P, Tsifetaki N, 
Moutsopoulos HM. Methotrexate in primary 
Sjogren’s syndrome. Clin. Exp. Rheumatol. 
14(5), 555–558 (1996).

26	 Tsubota K, Fujita H, Tadano K et al. 
Improvement of lacrimal function by topical 
application of CyA in murine models of 
Sjogren’s syndrome. Invest. Ophthalmol. Vis. 
Sci. 42(1), 101–110 (2001).

27	 Akpek EK, Lindsley KB, Adyanthaya RS, 
Swamy R, Baer AN, Mcdonnell PJ. Treatment 
of Sjogren’s syndrome-associated dry eye an 
evidence-based review. Ophthalmology 118(7), 
1242–1252 (2011).

28	 Dastjerdi MH, Hamrah P, Dana R. 
High-frequency topical cyclosporine 0.05% in 
the treatment of severe dry eye refractory to 
twice-daily regimen. Cornea 28(10), 
1091–1096 (2009).

29	 Skopouli FN, Fox PC, Galanopoulou V, 
Atkinson JC, Jaffe ES, Moutsopoulos HM. 
T cell subpopulations in the labial minor 
salivary gland histopathologic lesion of 
Sjogren’s syndrome. J. Rheumatol. 18(2), 
210–214 (1991).

30	 Drosos AA, Skopouli FN, Costopoulos JS, 
Papadimitriou CS, Moutsopoulos HM. 
Cyclosporin A (CyA) in primary Sjogren’s 
syndrome: a double blind study. Ann. Rheum. 
Dis. 45(9), 732–735 (1986).

31	 Emmungil H, Kalfa M, Zihni FY et al. 
Interstitial cystitis: a rare manifestation of 
primary Sjogren’s syndrome, successfully 
treated with low dose cyclosporine. Rheumatol. 
Int. doi:10.1007/s00296-010-1782-x (2011) 
(Epub ahead of print).

32	 Ter Borg EJ, Haanen HC, Haas FJ et al. 
Treatment of primary Sjogren’s syndrome 
with d-penicillamine: a pilot study. Neth. 
J. Med. 60(10), 402–406 (2002).

33	 Asahina M, Kuwabara S, Nakajima M, 
Hattori T. d-penicillamine treatment for 
chronic sensory ataxic neuropathy associated 
with Sjogren’s syndrome. Neurology 51(5), 
1451–1453 (1998).

34	 Yeoman CM, Franklin CD. Assessment of 
sulphasalazine as a treatment modality in 
Sjogren’s disease in NZB/NZW F1 hybrid 
mice. Clin. Exp. Rheumatol. 14(1), 53–57 
(1996).

35	 Nakayamada S, Saito K, Umehara H et al. 
Efficacy and safety of mizoribine for the 
treatment of Sjogren’s syndrome: a 

multicenter open-label clinical trial. Mod. 
Rheumatol. 17(6), 464–469 (2007).

36	 Moutsopoulos HM, Fragoulis GE. Is 
mizoribine a new therapeutic agent for 
Sjogren’s syndrome? Nat. Clin. Pract. 
Rheumatol. 4(7), 350–351 (2008).

37	 Nakayamada S, Fujimoto T, Nonomura A, 
Saito K, Nakamura S, Tanaka Y. Usefulness 
of initial histological features for stratifying 
Sjogren’s syndrome responders to mizoribine 
therapy. Rheumatology (Oxf.) 48(10), 
1279–1282 (2009).

38	 Mariette X, Ravaud P, Steinfeld S et al. 
Inefficacy of infliximab in primary Sjogren’s 
syndrome: results of the randomized, 
controlled trial of remicade in primary 
Sjogren’s syndrome (TRIPSS). Arthrit. 
Rheum. 50(4), 1270–1276 (2004).

nn	 First randomized controlled study on 
infliximab treatment on SS.

39	 Sankar V, Brennan MT, Kok MR et al. 
Etanercept in Sjogren’s syndrome: a 
twelve-week randomized, double-blind, 
placebo-controlled pilot clinical trial. Arthrit. 
Rheum. 50(7), 2240–2245 (2004).

nn	 First randomized controlled study on 
etanercept treatment on SS.

40	 Zandbelt MM, de Wilde P, van Damme P, 
Hoyng CB, van de Putte L, van den Hoogen 
F. Etanercept in the treatment of patients with 
primary Sjogren’s syndrome: a pilot study. 
J. Rheumatol. 31(1), 96–101 (2004).

41	 Mavragani CP, Niewold TB, Moutsopoulos 
NM, Pillemer SR, Wahl SM, Crow MK. 
Augmented interferon-a pathway activation 
in patients with Sjogren’s syndrome treated 
with etanercept. Arthrit. Rheum. 56(12), 
3995–4004 (2007).

42	 Levesque MC. Translational mini-review 
series on B cell-directed therapies: recent 
advances in B cell-directed biological 
therapies for autoimmune disorders. Clin. 
Exp. Immunol. 157(2), 198–208 (2009).

43	 Youinou P, Devauchelle-Pensec V, Pers JO. 
Significance of B cells and B cell clonality in 
Sjogren’s syndrome. Arthrit. Rheum. 62(9), 
2605–2610 (2010).

44	 Reff ME, Carner K, Chambers KS et al. 
Depletion of B cells in vivo by a chimeric 
mouse human monoclonal antibody to 
CD20. Blood 83(2), 435–445 (1994).

45	 Pijpe J, van Imhoff GW, Spijkervet FK et al. 
Rituximab treatment in patients with primary 
Sjogren’s syndrome: an open-label Phase 2 
study. Arthrit. Rheum. 52(9), 2740–2750 
(2005).

46	 Devauchelle-Pensec V, Pennec Y, Morvan J 
et al. Improvement of Sjogren’s syndrome 
after two infusions of rituximab (anti-CD20). 
Arthrit. Rheum. 57(2), 310–317 (2007).

47	 Gottenberg JE, Guillevin L, Lambotte O 
et al. Tolerance and short term efficacy of 
rituximab in 43 patients with systemic 
autoimmune diseases. Ann. Rheum. Dis. 
64(6), 913–920 (2005).

48	 Meijer JM, Meiners PM, Vissink A et al. 
Effectiveness of rituximab treatment in 
primary Sjogren’s syndrome: a randomized, 
double-blind, placebo-controlled trial. 
Arthrit. Rheum. 62(4), 960–968 (2010).

nn	 Randomized controlled study on rituximab 
treatment on SS.

49	 Dass S, Bowman SJ, Vital EM et al. 
Reduction of fatigue in Sjogren syndrome 
with rituximab: results of a randomised, 
double-blind, placebo-controlled pilot study. 
Ann. Rheum. Dis. 67(11), 1541–1544 (2008).

nn	 Randomized controlled study on rituximab 
treatment on SS.

50	 Devauchelle-Pensec V, Morvan J, Rat AC 
et al. Effects of rituximab therapy on quality 
of life in patients with primary Sjogren’s 
syndrome. Clin. Exp. Rheumatol. 29(1), 6–12 
(2011).

51	 Seror R, Sordet C, Guillevin L et al. Tolerance 
and efficacy of rituximab and changes in 
serum B cell biomarkers in patients with 
systemic complications of primary Sjogren’s 
syndrome. Ann. Rheum. Dis. 66(3), 351–357 
(2007).

52	 Voulgarelis M, Giannouli S, Anagnostou D, 
Tzioufas AG. Combined therapy with 
rituximab plus cyclophosphamide/
doxorubicin/vincristine/prednisone (CHOP) 
for Sjogren’s syndrome-associated B-cell 
aggressive non-Hodgkin’s lymphomas. 
Rheumatology (Oxf.) 43(8), 1050–1053 
(2004).

53	 Mekinian A, Ravaud P, Hatron PY et al. 
Efficacy of rituximab in primary Sjogren’s 
syndrome with peripheral nervous system 
involvement: results from the AIR registry. 
Ann. Rheum. Dis. 71(1), 84–87 (2011).

54	 Shih WJ, Ghesani N, Hongming Z, Alavi A, 
Schusper S, Mozley D. F-18 FDG positron 
emission tomography demonstrates resolution 
of non-Hodgkin’s lymphoma of the parotid 
gland in a patient with Sjogren’s syndrome: 
before and after anti-CD20 antibody 
rituximab therapy. Clin. Nucl. Med. 27(2), 
142–143 (2002).

55	 Pijpe J, Meijer JM, Bootsma H et al. Clinical 
and histologic evidence of salivary gland 
restoration supports the efficacy of rituximab 
treatment in Sjogren’s syndrome. Arthrit. 
Rheum. 60(11), 3251–3256 (2009).

56	 Quartuccio L, Fabris M, Salvin S, Maset M, 
Dde Marchi G, De Vita S. Controversies on 
rituximab therapy in sjogren syndrome-
associated lymphoproliferation. Int. 
J. Rheumatol. 2009, 424935 (2009).



Perspective Mavragani, Voulgarelis & MoutsopoulosPerspective Mavragani, Voulgarelis & Moutsopoulos

www.futuremedicine.com 71future science group

Cytotoxics or biologicals in the treatment of Sjögren’s syndrome? PerspectiveCME

57	 Pollard RP, Pijpe J, Bootsma H et al. 
Treatment of mucosa-associated lymphoid 
tissue lymphoma in Sjogren’s syndrome: a 
retrospective clinical study. J. Rheumatol. 
38(10), 2198–2208 (2011).

58	 Voulgarelis M, Giannouli S, Tzioufas AG, 
Moutsopoulos HM. Long term remission of 
Sjogren’s syndrome associated aggressive B 
cell non-Hodgkin’s lymphomas following 
combined B cell depletion therapy and 
CHOP (cyclophosphamide, doxorubicin, 
vincristine, prednisone). Ann. Rheum. Dis. 
65(8), 1033–1037 (2006).

59	 Steinfeld SD, Youinou P. Epratuzumab 
(humanised anti-CD22 antibody) in 
autoimmune diseases. Exp. Opin. Biol. Ther. 
6(9), 943–949 (2006).

60	 Steinfeld SD, Tant L, Burmester GR et al. 
Epratuzumab (humanised anti-CD22 
antibody) in primary Sjogren’s syndrome: an 

Cytotoxics or biologicals in the treatment of Sjögren’s 
syndrome?

To obtain credit, you should first read the journal 
article. After reading the article, you should be 
able to answer the following, related, multiple-
choice questions. To complete the questions (with 
a minimum 70% passing score) and earn con­
tinuing medical education (CME) credit, please 
go to www.medscape.org/journal/ijcr. Credit 
cannot be obtained for tests completed on paper, 
although you may use the worksheet below to 
keep a record of your answers. You must be a reg­
istered user on Medscape.org. If you are not reg­
istered on Medscape.org, please click on the New 
Users: Free Registration link on the left hand side 
of the website to register. Only one answer is 
correct for each question. Once you successfully 
answer all post-test questions you will be able to 
view and/or print your certificate. For questions 
regarding the content of this activity, contact the 

accredited provider, CME@medscape.net. For 
technical assistance, contact CME@webmd.
net. American Medical Association’s Physician’s 
Recognition Award (AMA PRA) credits are 
accepted in the US as evidence of participation in 
CME activities. For further information on this 
award, please refer to http://www.ama-assn.org/
ama/pub/category/2922.html. The AMA has 
determined that physicians not licensed in the US 
who participate in this CME activity are eligible 
for AMA PRA Category 1 Credits™. Through 
agreements that the AMA has made with agen­
cies in some countries, AMA PRA credit may be 
acceptable as evidence of participation in CME 
activities. If you are not licensed in the US, please 
complete the questions online, print the AMA 
PRA CME credit certificate and present it to your 
national medical association for review.

open-label Phase 1/2 study. Arthrit. Res. Ther. 
8(4), R129 (2006).

61	 Youinou P, Pers JO. The late news on BAFF 
in autoimmune diseases. Autoimmun. Rev. 
9(12), 804–806 (2010).

62	 Liu Z, Davidson A. BAFF inhibition: a new 
class of drugs for the treatment of 
autoimmunity. Exp. Cell Res. 317(9), 
1270–1277 (2011).

63	 Vakaloglou KM, Mavragani CP. Activation of 
the type 1 interferon pathway in primary 
Sjogren’s syndrome: an update. Curr. Opin. 
Rheumatol. 23(5), 459–464 (2011).

64	 Shiozawa S, Cummins JM, Fox PC. Opening 
the flood gates: interferon-a treatment for 
Sjogren’s syndrome. Bio. Drugs 13(5), 
305–311 (2000).

65	 Cummins MJ, Papas A, Kammer GM, Fox 
PC. Treatment of primary Sjogren’s syndrome 

with low-dose human interferon alfa 
administered by the oromucosal route: 
combined Phase 3 results. Arthrit. Rheum. 
49(4), 585–593 (2003).

66	 Moutsopoulos HM. Sjogren’s syndrome or 
autoimmune epithelitis? Clin. Rev. Allergy 
Immunol. 32(3), 199–200 (2007).

67	 Roescher N, Vosters JL, Yin H, Illei GG, Tak 
PP, Chiorini JA. Effect of soluble ICAM-1 on 
a Sjogren’s syndrome-like phenotype in NOD 
mice is disease stage dependent. PLoS ONE 
6(5), e19962 (2011).

68	 Devauchelle-Pensec V, Cagnard N, Pers JO, 
Youinou P, Saraux A, Chiocchia G. Gene 
expression profile in the salivary glands of 
primary Sjogren’s syndrome patients before 
and after treatment with rituximab. Arthrit. 
Rheum. 62(8), 2262–2271 (2010).

Activity evaluation: where 1 is strongly disagree and 5 is strongly agree.

1 2 3 4 5

The activity supported the learning objectives.

The material was organized clearly for learning to occur.

The content learned from this activity will impact my practice.

The activity was presented objectively and free of commercial bias.



Perspective Mavragani, Voulgarelis & Moutsopoulos CME

Int. J. Clin. Rheumatol. (2012) 7(1)72 future science group

1. Your patient is a 53-year-old white woman with dryness of the eyes and mouth, 
diagnosed as Sjogren syndrome (SS). Based on the review by Dr. Mavragani and 
colleagues, which of the following statements about her condition is most likely 
correct?

£ A SS is characterized by chronic granulocytic infiltration of salivary and lachrymal glands

£ B Other than eyes and mouth, skin and joints are the only other organ systems involved in 
SS

£ C Empirical treatment may include eye lubricants, saliva substitutes, and stimulants of 
glandular secretion

£ D Solid evidence supports excellent efficacy of systemic cytotoxics and immunosuppressives 
for sicca symptoms

2. On examination, you find that the patient described in question 1 has evidence of 
arthritis and cutaneous vasculitis. Based on the review by Dr. Mavragani and 
colleagues, which of the following statements about the use of systemic 
immunosuppressives/cytotoxics is most likely correct?

£ A Systemic immunosuppressives/cytotoxics may be useful in managing arthritis and 
cutaneous vasculitis associated with SS

£ B Systemic immunosuppressives/cytotoxics are of no value in managing peripheral 
neuropathy

£ C Understanding the role of T-cells in SS pathogenesis has led to development of new 
therapeutic agents 

£ D Agents targeting including B-cell activating factor are currently approved for use in SS

3. Based on the review by Dr. Mavragani and colleagues, which of the following 
statements about the role of biologics in treating SS and its associated 
manifestations is most likely correct?

£ A Anti-TNF agents are extremely effective in alleviating SS-related clinical features

£ B Rituximab may help relieve oral dryness in patients with residual salivary gland function

£ C Anti-B-cell agents are proven to be superior to muscarinic agonists plus local measures 
for relieving ocular sicca symptoms

£ D Localized parotid gland MALT lymphoma should be immediately treated with a 
combination of cytotoxics with rituximab


