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Efficacy and safety of belimumab given for 12 months
in primary Sjögren’s syndrome: the BELISS
open-label phase II study
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Abstract

Objective. To report the efficacy and safety of long-term treatment of SS with belimumab, targeting the B-

cell-activating factor.

Methods. Patients with primary SS were included in the BELISS open-label phase II study, a 1-year open-

label trial, if they were positive for anti-SSA or anti-SSB antibodies and had systemic complications or

persistent salivary gland enlargement or early disease or biomarkers of B-cell activation. They received

belimumab, 10 mg/kg i.v., at weeks 0, 2 and 4 and then every 4 weeks; if response was observed at week

28, or if the clinician and the patient agreed to continue the study in the absence of side effects, treatment

was continued for 1 year. Efficacy and safety were analysed during the 1-year period of treatment.

Results. Among the 30 patients recruited, 28 were evaluated at week 28 as already reported. Nineteen

terminated the 52-week study, 15 of them being responders and 4 non-responders at week 28. Thirteen of

the 15 responders at week 28 also responded at week 52 (86.7%). The improvement in the EULAR

Sjögren’s Syndrome Disease Activity Index and EULAR Sjögren’s Syndrome Patient Reported Index

scores observed at week 28 showed a trend to further improvement at week 52, and the amelioration

of peculiar EULAR Sjögren’s Syndrome Disease Activity Index domains (glandular, lymphadenopathy,

articular) appeared of particular relevance. The decrease in biomarkers of B-cell activation observed at

week 28 persisted unchanged until week 52, with RF decreasing further. Salivary flow, Schirmer’s test and

the focus score of salivary biopsy did not change. Safety of treatment was good.

Conclusion. Long-term treatment with belimumab may be beneficial in SS. Randomized, double-blind,

controlled studies in larger populations are encouraged.
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Rheumatology key messages

. Long-term belimumab treatment may be beneficial in SS.

. Long-term belimumab treatment improved glandular and lymphadenopathy EULAR Sjögren’s Syndrome Disease
Activity Index domains.

. Long-term belimumab treatment improved quality of life of SS patients.
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Introduction

SS is an autoimmune and lymphoproliferative disorder

characterized by lymphocytic infiltration of the exocrine

glands, typically the salivary and lacrimal glands, leading

to sicca syndrome [1]. As it is a connective tissue disorder,

systemic manifestations may occur. B-cell hyperexpan-

sion and chronic inflammation of mucosa-associated

lymphoid tissue (MALT) predisposes to B-cell malignant

lymphoproliferation in SS, usually a B-cell non-Hodgkin’s

lymphoma [1, 2]. This complicates the course of about 5%

of patients and represents the principal cause of

increased mortality in this disease.

Effective treatments to modify the course of SS are

lacking [3]. Targeting the B cells with drugs lacking onco-

genic properties might be beneficial, however, in particu-

lar for patients with systemic complications [1, 3, 4].

B-cell-activating factor (BAFF) is increased in both the

serum and the salivary pathological lesions of SS patients

[4�7]. In addition, BAFF transgenic mice develop lympho-

proliferation and autoimmune disease mimicking SS in

part [8]. BAFF may be crucial in sustaining the overexpan-

sion of autoreactive B-cell clones in the MALT microenvir-

onment in SS, and it can also mediate the resistance

to tissue MALT B-cell depletion with anti-CD20 therapy

[9, 10].

Belimumab, a mAb against BAFF registered for the

treatment of SLE, was recently employed in primary SS

in the Efficacy and Safety of Belimumab in Subjects With

Primary Sjögren’s Syndrome (BELISS) trial, with encoura-

ging results reported after 6 months of treatment [11].

Here, we report the long-term efficacy and safety results

in patients completing the BELISS trial at 12 months and

highlight some disease manifestations where this treat-

ment may be more useful.

Patients and methods

Patients

Patients with primary SS [12], positive for anti-SSA or anti-

SSB antibodies, were included in two identical studies

conducted in two European centres in Udine, Italy, and

Paris, France [11]. Inclusion and exclusion criteria were

described previously [11] and are reported in supplemen-

tary data, available at Rheumatology Online. Belimumab

10 mg/kg was administered at weeks (W) 0, 2 and 4 and

then every 4 weeks for a minimum of 6 months (W24); it

was planned to pursue the treatment every 4 weeks

until W48 if response was observed at W28. Limited

to the Italian BELISS protocol, to evaluate a possible

delayed response, treatment with belimumab could also

be continued up to W48 if both the clinician and the pa-

tient agreed to complete the study despite the lack of

response at W28, but in the absence of clinical worsening

or side effects. A final evaluation was scheduled at W52

(i.e. 4 weeks after the last dose of belimumab).

Institutional review boards or ethics committees of the

individual study sites approved the protocols (clinical-

trials.gov, NCT01008982 and NCT01160666) of the

BELISS open-label phase II study. The International

Conference on Harmonization guidelines and the prin-

ciples of the Declaration of Helsinki were followed. All pa-

tients provided written informed consent before

participating in any protocol-specific procedures of the

BELISS open-label phase II study. Ethical approval was

given for all analysis of the BELISS open-label phase II

study from the Comitato Etico dell’Azienda Ospedaliero

Universitaria di Udine.

Purpose of the study

The purpose of the present study was to analyse efficacy

and safety results of long-term belimumab therapy in SS

in patients completing the 52-week BELISS study and to

highlight the SS manifestations where belimumab therapy

may be more useful.

Response to therapy at the midpoint of the BELISS

study, that is, at W28, was the primary end point [11].

Response was defined as improvement in at least two of

the following five items: 530% reduction in dryness score

on a visual analogue scale (VAS), 530% reduction in fa-

tigue score on a VAS, 530% reduction in musculoskeletal

pain score on a VAS, 530% reduction in systemic activity

score on a VAS assessed by the physician and/or 525%

reduction in serum levels of any of the B-cell activation

biomarkers (free light chains of immunoglobulin, b2-

microglobulin, immunoglobulin monoclonal component,

cryoglobulins, IgG) or 525% increase in C4 level.

Secondary end points of the BELISS study included the

response (evaluated by using the same criteria) at W52, and

changes from baseline to W28 and to W52 in the following

items: EULAR SS Disease Activity Index (ESSDAI) [13] and

related domains, EULAR SS Patient Reported Index

(ESSPRI) [14] and SF36 quality-of-life index, each of the

five items of the primary end point, Schirmer’s I test and

unstimulated salivary flow. The day before evaluation, the

patients were asked not to take their saliva or tear substi-

tutes. Levels of autoantibodies were monitored during the

study, as was the focus score from biopsy of the labial

salivary gland at baseline and at W28 in French patients

and at W52 in Italian patients.

Statistical analysis

A sample size was not calculated because of the pilot

nature of the study. Categorical variables are presented

as frequency and percentage. Quantitative variables are

presented as the mean (S.D.). Paired t-test was used to

assess differences between baseline and W28 quantita-

tive assessments, and mean differences were expressed

with 95% CI. In the case of distributions with extreme

outliers, a Wilcoxon’s signed rank was used. Paired pro-

portions were compared using McNemar mid-p test for

paired data.

Results

Patient characteristics

Among the 30 patients starting the BELISS study, 28 were

evaluated at W28 (time of the primary end point), and 19
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terminated the 52-week study. The W28 results have been

reported [11]. Briefly, the primary end point was reached

at W28 in 18/30 patients (60%), with the 530% decrease

in the VAS dryness score decreased in 37% of the pa-

tients, in the VAS fatigue in 23%, in the VAS pain in 23%

and in the physician VAS systemic activity score in 43%,

while the biologic values improved in 73% of the patients

[11]. The response rate in patients with systemic manifest-

ations, early disease or biologic activity ranged between

50% and 60% [11].

Eighteen patients were responders at W28, and 15 of

them continued the study until W52. Three of the 18 re-

sponder patients interrupted treatment at W28 or before:

two because improvement was felt to be too limited by the

patient and the physician, and one owing to a previous

serious adverse event at W16, namely a pneumococcal

meningitis [11]. Four additional patients continued the

study until W52: they were non-responders at W28, but

they all felt better, improved in at least one item of the

composite primary end point and were willing to undergo

treatment until the end of the study.

The efficacy results were analysed in the subgroup of

the 15 responders at W28 who completed the 52-week

protocol. Efficacy is reported separately for the four cases

treated for 1 year, but who were non-responders at W28.

In contrast, safety data were analysed in all 19 patients

treated until the end of the study. Characteristics at W28

of the 15 responder patients are reported in Table 1.

Efficacy

Thirteen of the 15 responders at W28 also responded at

W52 (86.7%), consistent with a stable response to treat-

ment in the long term. Two patients lost response from

W28 to W52 due to an increase either in the pain VAS or in

the fatigue VAS. Overall, however, fatigue, pain and dis-

ease activity appeared to improve with time from W28 to

W52, although without any statistical significance, while

dryness symptoms and B-cell activation biomarkers re-

mained stable (Fig. 1). In detail, by comparing the results

at W52 vs W28 in the single items contributing to the pri-

mary end point, improvement of 530% in the VAS dry-

ness score remained unchanged [improvement occurred

in 8/15 (53.3%) patients at both W52 and W28; P = 1.0],

while an increase in the rate of improved cases was

observed in the VAS fatigue [9/15 (60%) improved

530% at W52 vs 4/15 (26.7%) at W28; P = 0.14], in the

VAS pain [9/15 (60%) vs 7/15 (46.7%); P = 0.71] and in the

VAS score of disease systemic activity by the physician

[13/15 (86.7%) vs 11/15 (73.3%); P = 0.65]; finally, biologic

improvement was observed in 13/15 (86.7%) at W52 vs

14/15 (93.3%) at W28 (P = 1.0; Fig. 1).

When analysing the response at W52 vs W28 according

to the three main characteristics of the SS patients leading

to randomization (i.e. systemic disease, early disease or

biological activity) response persisted in 10/10 of patients

with systemic manifestations of SS, in 7/8 (87.5%) of the

patients with biologic activity and in 3/4 (75%) of the pa-

tients with early disease.

The mean ESSDAI and ESSPRI scores improved signifi-

cantly from baseline to W28 in the whole cohort of SS

patients recruited in the study: from 8.8 (7.4) to 6.3 (6.6),

and from 6.4 (1.1) to 5.6 (2.0), respectively [11]. In the 15

responders at W28, the ESSDAI was 7.5 (4.0) at baseline

and 3.9 (3.1) at W28 (P< 0.0001 vs baseline), with a trend

of further improvement at W52, that is, 3.1 (3.2)

(P< 0.0001 vs baseline). In the same 15 responders, the

ESSPRI was 6.0 (1.0) at baseline, 4.5 (1.8) at W28

(P = 0.003 vs baseline) and 4.3 (2.3) at W52 (P = 0.01 vs

baseline; P = 0.2 and P = 0.7 between W28 and W52 for

ESSDAI and ESSPRI scores, respectively; Fig. 2).

Moderate disease activity (i.e. an ESSDAI score 55)

was observed in 5/15 (33.3%) patients at W52 vs 6/15

(40%) at W28 and vs 10/15 (66.7%) at baseline.

No significant improvement in the SF36 physical health

and mental health component has been observed from

baseline to W28 in the whole cohort of patients [11].

Likewise, in the 15 responder patients who continued

the study after W28, the mean SF36 physical health com-

ponent did not improve between baseline and W28 [from

44.3 (13.7) to 46.9 (13.4); not significant (NS)], but im-

proved at W52 compared with baseline and with W28

[to 55.3 (20.3) at W52; P = 0.03 vs baseline; and P = 0.04

vs W28]. In contrast, the mean SF36 mental health com-

ponent score remained stable [from 44.2 (15.2) at baseline

TABLE 1 Week 28 characteristics of patients who were

responders at week 28 and who completed the 52-week

study

Characteristic
All patients

(n = 15)

Age, mean (S.D.), years 40.2 (11.8)
Female, n (%) 15 (100.0)

Disease duration, mean (S.D.), years 5.9 (5.7)

Unstimulated whole salivary
flow, <0.1 ml/min, n (%)

8 (53.3)

Schirmer’s test 45 mm, n (%) 10 (66.7)

Baseline focus score, mean (S.D.) 1.2 (0.7)
Anti-SSA antibodies, n (%) 14 (93.3)

Anti-SSB antibodies, n (%) 14 (93.3)

Presence of cryoglobulinaemia 0

Presence of lymphoma, n (%) 1 (6.7)
Current associated medication, n (%)

CSs 3 (20)

HCQ 4 (26.7)

Reason for inclusion, n (%)
Systemic complications 10 (66.7)

Recent-onset disease 4 (26.7)

Increase in B-cell biomarker values 7 (46.7)

ESSDAI (0�123), mean (S.D.) 3.8 (3.1)
ESSPRI (0�10), mean (S.D.) 4.5 (1.8)

Dryness VAS (0�10), mean (S.D.) 4.9 (2.8)

Pain VAS (0�10), mean (S.D.) 3.6 (2.1)
Fatigue VAS (0�10), mean (S.D.) 4.8 (2.1)

Values are n (%) unless otherwise indicated. ESSDAI:

EULAR SS Disease Activity Index; ESSPRI: EULAR SS
Patient Reported Index; VAS: visual analogue scale.
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to 49.4 (14.3) at W28 and 48.1 (15.0) at W52; P = NS in all

the comparisons; Fig. 2].

No significant changes were observed from W28 to

W52 in the mean values of VAS dryness [4.9 (2.8) at

W28 vs 5.1 (2.5) at W52; P = 0.7], of VAS fatigue [4.9

(2.1) vs 4.5 (2.4); P = 0.7] and of VAS pain [3.6 (2.1) vs

3.3 (2.3); P = 0.5]. However, a significant improvement in

the physician VAS systemic activity score was recorded

[3.2 (1.2) at W28 vs 2.5 (1.1) at W52; P = 0.04], while this

was not observed from baseline to W28 in the whole

cohort [11].

No statistical differences were reported from W28 to

W52 for the whole unstimulated salivary flow rate [0.6

(0.7) vs 0.5 (0.8); P = 0.6] and for the Schirmer’s I test

FIG. 2 The course of the EULAR SS Disease Activity Index, EULAR SS Patient Reported Index and SF36 in the 15

patients responsive at week 28 and completing the study

ESSDAI: EULAR SS Disease Activity Index; ESSPRI: EULAR SS Patient Reported Index; W: week.

FIG. 1 The course of the single items contributing to the primary end point in the 15 patients responsive at week 28 and

completing the study up to week 52
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[6.8 (10.1) vs 4.1 (4.7); P = 0.3], again in agreement with the

lack of improvement in these objective tests from baseline

to W28 in the whole cohort [11].

In general, when analysing the course of B-cell bio-

marker values from W28 to W52, the significant changes

observed from baseline to W28 in the whole cohort were

maintained until W52, while the level of serum RF seemed

to improve further (Fig. 3). A significant decrease in serum

IgG, IgA, IgM, k and � serum free light chains, serum RF

and peripheral B-cell count from baseline to W28 has

been observed in the whole cohort of SS patients [11].

In the 15 responder patients at W28, this decrease did

not progress with ongoing belimumab therapy from W28

to W52 (Fig. 3), with the exception of the serum RF, which

appeared to decrease further [64.8 (78.7) IU/ml at base-

line, 51.1 (56.8) IU/ml at W28, P = 0.028 W28 vs baseline;

and 42.6 (47.3) IU/ml at W52, P = 0.048 W52 vs baseline].

Finally, the focus score of labial salivary gland biopsy

could be evaluated in 12 patients repeating this biopsy

at W52 and compared with baseline; no significant

change in the focus score was observed [from 1.3 (0.6)

at baseline to 1.3 (0.9) at W52; P = 0.9].

Efficacy in the single ESSDAI domains

Importantly, a significant improvement in particular

ESSDAI domains was observed in the whole cohort of

patients at W28 if compared with study entry [11], that

is, in the glandular domain (P = 0.0078), the articular

domain (P = 0.0313) and the biologic domain

(P = 0.0078). The improvement in the lymphadenopathy

domain tended to be significant at W28 (P = 0.0625) [11].

In general, when evaluating the course of these four

ESSDAI domains from W28 to W52 in the 15 responders

at W28, further improvement or stabilization was noticed,

and no loss of response was observed. No additional

change was observed from W28 to W52 in the ESSDAI

domains where no significant change had been previously

observed in the whole cohort at W28 when compared with

study entry, that is, the cutaneous, renal and peripheral

nervous system domains (Figs 4 and 5).

Glandular domain

Among the 15 responder patients who continued the study,

the glandular domain (parotid enlargement) had already im-

proved at W28 in 8/9 patients with non-malignant persistent

salivary gland enlargement at study entry. In detail, the

glandular size normalized at W28 in 6/9, was reduced in

2/9 and was unchanged in 1/9, and no further improvement

in the size was observed from W28 to W52 (Figs 4 and 5).

In contrast, the glandular domain did not improve in 2/2

patients with salivary gland enlargement due to salivary

B-cell low-grade lymphoma. One of these two patients

suspended the study at W12 and the further course is

reported elsewhere [15], while the other one continued

the study with a sustained response (but with no decrease

in the parotid swelling due to indolent lymphoma). No new

or increased salivary gland enlargement was observed

throughout the study.

Lymphadenopathy domain

Among the 15 responder patients who continued the

study, the lymphadenopathy domain had already im-

proved at W28 in four of the six patients showing lymph-

adenopathy at study entry (disappearing in 3/6, being

reduced in 1/6 and unchanged in 2/6). Of note, all three

FIG. 3 The course of B-cell biomarkers from baseline to week 28 and to week 52 in the 15 patients who were responders

at week 28 and completed the study

*P< 0.05, **P< 0.01, ***P< 0.001 and ****P< 0.0001 when comparing W28 and W52 values to baseline. No significant

differences were observed between W28 and W52 values in any comparison. W: week.
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patients with lymphadenopathy still detectable at W28

and who continued the study improved further after

W28, with no detectable lymphadenopathy at W52

(Figs 4 and 5). Thus, these patients showed a later im-

provement, from W28 (at this time: 2/3 unchanged and

1/3 reduced vs study entry) to W52. No patient treated

with belimumab developed lymphadenopathy ex novo.

Articular domain

Among the 15 responder patients who continued the

study, the articular domain had already improved at

W28 in 5/6 patients with arthralgias or arthritis at study

entry (disappearing in 4/6, being reduced in 1/6 and un-

changed in 1/6). Of the two patients with the articular in-

volvement still active at W28 and who continued the

study, one improved further with no articular disease at

W52, and the other remained active (Figs 4 and 5). No

patient treated with belimumab developed arthritis or arth-

ralgias ex novo.

Biologic domain

Among the 15 responder patients who continued the

study, the biologic domain became negative from base-

line to W28 in 5 of the 13 patients with a positive domain

at study entry. Two of these five patients worsened at

W52 (both showing an increase in serum IgG levels to

>1.6 g/l), presenting again the same biologic ESSDAI

domain score as at the study entry (Figs 4 and 5). Of the

eight patients with the biologic domain still positive at

W28, 1/8 improved at W52, while no improvement was

observed in 7/8.

Patients not responding at W28 but continuing the study

Interestingly, in the subgroup of four patients who contin-

ued the study despite not being responders at W28, a

response (defined as for the study primary end point)

was achieved in 3/4 patients at W52. Interestingly, 2/4

patients showed a further improvement in the ESSDAI

score from W28 to W52, one patient improving further in

FIG. 5 The EULAR SS Disease Activity Index score of the single clinical domains that mainly contributed to the disease

activity in the 15 responders at week 28 who completed the study

ESSDAI: EULAR SS Disease Activity Index.

FIG. 4 Positivity in the single EULAR SS Disease Activity Index domains during the whole study course the 15 responders

at week 28 who completed the study up to week 52

Const.: constitutional domain; ESSDAI: EULAR SS Disease Activity Index; Haematol.: haematological domain; Lymph.:

lymphadenopathy domain.
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the constitutional, lymphadenopathy and glandular do-

mains, and the other patient further improving in the cu-

taneous domain.

Tolerance

Safety of belimumab treatment in SS was evaluated in all

19 patients who completed the W52 protocol. From base-

line to W28, headache at the end of the infusion (duration

<24 h), mild transient neutropenia (1000�1500 neutro-

phils/mm3; two episodes in the same patient), rhinophar-

ingitis (two cases), one gastroenteritis, one urinary tract

infection and one pneumonia requiring antibiotic therapy

were observed in these 19 patients.

Other adverse events recorded from W28 to W52 in

these 19 patients were as follows: one vaginal fungal in-

fection, one non-complicated cutaneous infection and two

more episodes of transient, mild neutropenia (1000�1500

neutrophils/mm3) in the same patient suffering from this

side effect in the first half of the study. Of note, no serious

adverse events were noticed from W28 to W52. No infu-

sion reaction occurred throughout the study.

Discussion

The results of this preliminary study highlight that belimu-

mab might represent a novel useful treatment for primary

SS in the long term. Clinical and biologic efficacy of beli-

mumab in SS was observed throughout 1 year of therapy,

and improvement in some disease manifestations, includ-

ing parotid swelling and lymphadenopathy, was particu-

larly relevant. Of note, treatment was safe over 12 months.

Overall, the beneficial results observed in �60% of SS

patients at 6 months after the beginning of belimumab

treatment [11] persisted at 1 year, with the lack of any

new relevant side effect. Consistent with the prolonged

follow-up data available on belimumab treatment in SLE

[16], it then appears that, if a patient responds to belimu-

mab, this treatment can be maintained safely for a more

prolonged time also in SS.

Improvement of parotid swelling was rapid and per-

sisted at W52 in SS patients with non-malignant parotid

swelling, while belimumab was ineffective in both patients

with parotid indolent lymphoma (one interrupting the

study before W28, and the other being treated until W48

for other active domains) [11, 15]. Improvement in the

lymphadenopathy domain, active at study entry in about

one-third of patients, was more consistent at W52 than at

W28. The improvement in the articular domain and the

decrease in peripheral blood markers of B-cell hyperacti-

vation observed at W28 [11] were maintained until W52

when continuing belimumab treatment. Of note, the RF

appeared to decrease further from W28 to W52, while a

further decrease in peripheral blood B-cells and serum

immunoglobulin levels was not observed (Fig. 3). An on-

going functional effect of belimumab therapy on RF-

positive B cells in SS, in the lack of B-cell depletion,

might be then hypothesized. A limitation of this study is

represented by the rather low number of patients ana-

lysed, with further limitation when considering the very

low number of patients active in some rare ESSDAI

domains (such as the cutaneous, renal and peripheral ner-

vous system involvement; Figs 4 and 5).

Overall, when considering the previous results at 6

months [11], without new safety concerns, and given the

current absence of effective treatments to modify

the course of SS, the present data encourage further

exploration of the therapeutic potential of belimumab in

SS.

Whether a more prolonged treatment with belimumab

may be more effective remains to be elucidated in SS. A

very prolonged suppression of BAFF, lasting even longer

than 1 year, might be needed to allow a gradual clinical

and biologic improvement. This was suggested in some

SLE subsets, for example, patients with anti-dsDNA anti-

bodies or low complement levels [16]. Interestingly, of the

four patients continuing the study despite the lack of re-

sponse (according to the criteria employed) at W28, three

responded at W52 and two showed a further decrease in

ESSDAI score.

Significant changes in lacrimal and salivary function in

SS during belimumab therapy did not occur, but this

should be evaluated better in larger populations. Other

SS manifestations showed a major benefit from belimu-

mab treatment. The evidence that parotid swelling and

lymphadenopathy improved significantly with treatment

may have important implications for the issue of lympho-

proliferation in SS. SS is characterized by an increased

risk of malignant lymphoma [1, 2], leading to decreased

patient survival. Non-malignant parotid swelling and

mixed cryoglobulinaemia are the major risk factors for

lymphoma in SS [1, 2, 17]. Besides the persistent im-

provement of non-neoplastic parotid swelling in almost

all the patients recruited in this study, the disappearance

of cryoglobulinaemia in 3/3 patients where it was present

at baseline is highlighted [11]. Anti-CD20 treatment is usu-

ally effective for cryoglobulinaemic vasculitis [18], while

the efficacy of rituximab appears more conflicting as

monotherapy in SS-related MALT lymphoproliferation [1].

Importantly, BAFF can mediate the resistance to anti-

CD20 tissue B-cell depletion in the MALT microenviron-

ment [9], and recently, it was reported that anti-CD20 ther-

apy showed effectiveness on SS-associated parotid

lymphoma and cryoglobulinaemia only when given soon

after belimumab [15]. In addition, as the BAFF level is

increased by rituximab therapy [19], BAFF could play a

role in the repopulation of autoimmune B cells also after

rituximab therapy. Thus, treatments with either an initial

treatment with belimumab, facilitating the effect of anti-

CD20 therapy given subsequently [15], and/or the reverse

sequence deserve consideration in SS.

Finally, it is important to stress that the SS sicca mani-

festations and patient-reported outcomes, such as fatigue

and pain, were modestly affected by belimumab treat-

ment. While this could again imply that belimumab might

finally prove more useful for some SS manifestations,

more extensive data are needed. It is important to note

that the SF36 physical health component score improved

significantly from W28 to W52, whereas in the same pa-

tients it was not improved at W28. Very prolonged
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treatment with belimumab might be needed for improving

the quality of life of patients, as in SLE [20].

Overall, based on the results of the BELISS study at 1

year, belimumab may be beneficial in SS, especially on

glandular and lymphadenopathy domains. Randomized,

double-blind, controlled studies in larger populations are

encouraged.
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from patients with Sjögren’s syndrome. J Pathol

2004;202:496�502.

7 Quartuccio L, Salvin S, Fabris M et al. BLyS upregulation

in Sjogren’s syndrome associated with lymphoproliferative

disorders, higher ESSDAI score and B-cell clonal expan-

sion in the salivary glands. Rheumatology

2013;52:276�81.

8 Mackay F, Woodcock SA, Lawton P et al. Mice transgenic

for BAFF develop lymphocytic disorders along with

autoimmune manifestations. J Exp Med 1999;190:

1697�710.

9 Gong Q, Ou Q, Ye S et al. Importance of cellular micro-

environment and circulatory dynamics in B cell immuno-

therapy. J Immunol 2005;174:817�26.

10 Quartuccio L, Fabris M, Moretti M et al. Resistance to

rituximab therapy and local BAFF overexpression in

Sjogren’s syndrome-related myoepithelial sialadenitis and

low-grade parotid B-cell lymphoma. Open Rheumatol J

2008;2:38�43.

11 Mariette X, Seror R, Quartuccio L et al. Efficacy and safety

of belimumab in primary Sjogren’s syndrome: results of

the BELISS open-label phase II study. Ann Rheum Dis

2015;74:526�31.

12 Vitali C, Bombardieri S, Jonsson R et al. Classification

criteria for Sjogren’s syndrome: a revised version of the

European criteria proposed by the American-European

Consensus Group. Ann Rheum Dis 2002;61:554�8.

13 Seror R, Ravaud P, Bowman SJ et al. EULAR Sjogren’s

syndrome disease activity index: development of a con-

sensus systemic disease activity index for primary

Sjogren’s syndrome. Ann Rheum Dis 2010;69:1103�9.

14 Seror R, Ravaud P, Mariette X et al. EULAR Sjogren’s

Syndrome Patient Reported Index (ESSPRI): development

of a consensus patient index for primary Sjogren’s syn-

drome. Ann Rheum Dis 2011;70:968�72.

15 De Vita S, Quartuccio L, Salvin S et al. Sequential therapy

with belimumab followed by rituximab in Sjögren’s syn-
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