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Sjögren’s Disease
Management

General Principles
• Estimate disease characteristics

o Extent, severity, damage
o High vs low risk for lymphoma

• Treatment strategy and escalation plan
o Age
o Sex
o Co-morbidities
o Patient’s personal preference

• Educate and inform patients
o Prognosis
o Course
o Complications
o Discuss all therapeutic options (risk/benefit) Ramos-Casals et al. Ann Rheum Dis 2020

Brito-Zeron et al. RMD open 2019



Sjögren’s Disease
Management

Overview

o Non pharmacologic interventions and preventive measures

o Local treatments

o Conventional and organ based treatments

o Targeted therapies

Ramos-Casals et al. Ann Rheum Dis 2020
Brito-Zeron et al. RMD open 2019



Sjögren’s Disease
Management

Non pharmacologic interventions and preventive measures
o Self-care for oral and ocular dryness

o Hydration
o Avoidence of certain medications
o Oral hygiene and regular visits
o Mechanical stimulation (e.g. suger free gums)
o Tears conservation (physical barriers)

o Lifestyle modifications

o Vaccinations
o HBV
o Pneumonococcus
o Seasonal flu
o Herpes zoster (non-live formulation)

Ramos-Casals et al. Ann Rheum Dis 2020
Brito-Zeron et al. RMD open 2019



Sjögren’s Disease
Management

Local treatments
• Oral dryness

o Muscarinic agonists
o pilocarpine or cevimeline

o Rescue therapies
o mucolytic agents

o Saliva substitution (gels, sprays, rinses)
• Ocular dryness

o Volume replacement and lubrication 
o artificial tears (eye drops)

o Lubricants (ointments, gels)
o Topical NSAIDs/corticosteroids 
o Topical Cyclosporine 
o Tear canal plug insertion

Ramos-Casals et al. Ann Rheum Dis 2020
Brito-Zeron et al. RMD open 2019



Sjögren’s Disease
Management

Organ based treatments

Glandular Involvement 
o Glucocorticoids (0.3 mg/kg/day) 

for 2-3 weeks
o Rx or belimumab 

Articular Involvement
o Corticosteroids (5-7.5mg/daily)
o Hydroxychloroquine
o Methotrexate (10-15mg/weekly)
o Leflunomide (20mg/daily)
o Rituximab 

Cutaneous Involvement 
o Glucocorticoids (0.3-1 mg/kg/day)
o HQ plus MTX or colchicine or AZA 

or MMF
o Dapsone or thalidomide or 

lenalidomide

o HQ plus colchicine

o GC (0.5-1mg/kg) + Rx or CYC ± PE

Ramos-Casals et al. Ann Rheum Dis 2020
Brito-Zeron et al. RMD open 2019
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Sjögren’s Disease
Management

Organ based treatments

Pulmonary Involvement-Small airways
o Short acting beta agonists (SABA) as 

needed
o Long acting beta agonists (LABA)  plus 

low dose inhaled glucocorticoids (ICS) or 
long acting muscarinic agonists (LAMA)

Pulmonary Involvement-ILDs
o Corticosteroids (0.5-1 mg/kg) plus 

mycophenolate mofetil  or azathioprine
o Rituximab or cyclophosphamide

Ramos-Casals et al. Ann Rheum Dis 2020
Kampolis et al. Autoimmune Rev 2018
Karakontaki et al. Autoimmune Rev 2021

Small Airways
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Sjögren’s Disease
Management

Organ based treatments

Neurologic-CNS
o 1g iv pulses of methyl-

prednisolone x 3 plus oral 
glucocorticoids (0.5-1 
mg/kg/day) plus 
cyclophosphamide or Rx→ 
MMF or AZA 

o 1g methyl-prednisolone x 5 
days →rituximab, 
mycophenolate mofetil, 
azathioprine or eculizumab

Ramos-Casals et al. Ann Rheum Dis 2020
Pavlakis. J Neuroo Neurosurg Psych 2011

Vaculitis
MS-like

Neurologic-PNS
o Oral glucocorticoids (0.5-1 

mg/kg/day) plus Rx or 
cyclophosphamide ± PE

o 1g iv pulses of methyl-
prednisolone x 3 (motor element)

o channel alpha 2 delta 
anticonvulsant agonists 
(gabapentin, pregabalin)

o IVIG or Rx or CYC or PE     →

NMO

Small fiber PNS
Mild sensory 

PNS

Axonal
PNS

CIDP, 
gangionopathy



Sjögren’s Disease
Management

Organ based treatments

Interstitial Nephritis

o Alkali supplements (1-2m 
Eq/Kg)

o Alkali supplements plus 
12.5-25mg/daily HCZ

o Potassium plus 
spironolactone

o Immunosuppression?
§ Short course GC Ramos-Casals et al. Ann Rheum Dis 2020

Goules et al. Medicine 2000, Goules et al. Arthritis Rheum 2013
Goules et al. Clin Exp Rheumatol 2019

Glomerulopathy

o Oral glucocorticoids 
(0.5-1 mg/kg/day) plus 
MMF or AZA

o Oral glucocorticoids 
(0.5-1 mg/kg/day) 
plus Rx or CYC ± PE

dRTA

pRTA

Mesangial
No renal 

insuffeciency

Hypokalemia

Renal Insufficiency
tubulitis

MP
Renal 

insuffeciency



Sjögren’s Disease
Management-End Points of Clinical Trials 

ESSDAI
• Ovreall disease activity
• 12 domains (weight)
• Activity level : no, low, moderate, 

high (0-3)
• Total score: 0-123
• ClinESSDAI
• Clinical End points

o Δmean ESSDAI change from baseline 
between the 2 groups

o Responders between the 2 groups (Δ 
ESSDAI ³ 3points

o Δmean ESSDAI between the 2 groups

ESSPRI
• Overall PROs
• 3 domains (limb pain, fatigue, 

dryness)
• VAS: 0-10 numerical scale
• ESSPRI: mean VAS from 3 domains

• Clinical End points
o Responders: reduction ³ 15%, 20%, 30% in 

1 or 2 domains

Seror et al AnnRheum Dis 2010, Seror et al Ann Rheum 2011
Seror et al Ann Rheum Dis 2015, Seroro et al Ann Rheum Dis 2016



Sjögren’s Disease
Management-HQ

JOQUER
• 56 HQ vs 64 Ppacebo (week 24)
• ≥ 30% reduction in 2 of the 3 numeric 

analog scale scores at week 24 [0 
[best] to 10 [worst]

• No differences at week 24 
(overal and by domain/item)

RepurpSS-I
• 21 HQ+LEF vs 8 placebo
• the mean difference in ESSDAI score, 

adjusted for baseline values at week 
24

• HQ+LEF group: −4·35 points (95% CI 
−7·45 to −1·25, p=0·0078)

Gottenberg et al. JAMA 2014
Van der Heijden et al. Lancet Rheumatol 2020

Copyright 2014 American Medical Association. All rights reserved.

weeks 0 and 48, met the primar y end point (odds
ratio, 2.06; 95% CI, 0.66-6.43; P = .21 after multiple imputa-
tion) (Table 3). Dryness, pain, and fatigue scores did not dif-
fer between weeks 24 and 48 for patients receiving placebo
who were prescribed hydroxychloroquine during the open
extension phase.

There was no difference between the 2 groups in
changes from week 0 in each of the 3 numeric analog scale
scores (Table 4) or in the ESSPRI, which is the mean of these
3 scores (Table 5). In a post hoc analysis, we calculated the
minimally clinically important improvement scores for dry-
ness, pain, and fatigue numeric analog scale scores, which
were −1, −1, and −2 points on the 10-point scales, respec-
tively. There was no significant difference between the 2
groups in the proportion of patients with a minimally clini-
cally important improvement score at 6 months in each of
the 3 scales or in at least 2 of 3 of the scales, or in the propor-
tion of patients with an improvement of 1, 2, or 3 points in
numeric analog scale scores for pain, fatigue, or dryness or
in at least 2 of 3 of the scales (Figure 2).

In addition, there was no significant difference between
the 2 groups in any of the secondary clinical end points, or in
systemic disease activity assessed by the ESSDAI or the clini-

cian’s numeric analog scale for systemic disease activity
(Table 5). Changes in ocular and oral dryness assessed by the
Schirmer test and unstimulated salivary flow are reported in
Table 5. There was no significant difference between the 2
groups in dryness-related symptoms assessed by the SSI and
PROFAD questionnaires, quality of life assessed by the SF-36,
or psychological discomfort assessed by the HAD scale
(Table 5).

A systemic flare occurred in 4 patients receiving placebo
and 5 receiving hydroxychloroquine between weeks 0 and 24
(and in 2 patients and 1 patient, respectively, between weeks
24 and 48).

The 2 treatment groups significantly differed in mean
change in erythrocyte sedimentation rate at week 24 (−7.8 [95%
CI, −12.0 to −3.7]; P < .001) (Table 5). This finding remained the
only significant difference after adjustment for multiple com-
parisons (P = .007). The 2 groups differed in mean change in
serum IgM levels at week 24 (−0.19 [95% CI, −0.31 to −0.06];
P = .004), but not after adjustment for multiple comparisons.

Among the 65 patients with anti-SSA antibodies, 16.1%
(5/31) in the hydroxychloroquine group and 23.5% (8/34) in the
placebo group met the primary end point at week 24 (P = .40),
with no difference in change in systemic disease activity

Table 4. Numeric Analog Scalea Scores for Dryness, Pain, and Fatigue Between Weeks 0 and 48, by Group

Domain, by Week

Placebo Hydroxychloroquine Differences in Changes From Baseline
(Week 0) Score Adjusted on Baseline

Score, Mean (95% CI) P ValueNo. Score, Mean (SD) No. Score, Mean (SD)
Dryness

0 63 6.38 (2.14) 55 6.53 (1.97)

12 59 6.86 (2.35) 50 6.10 (2.48) –0.85 (–1.62 to –0.07) .03

24 53 5.85 (2.57) 51 6.22 (1.87) 0.23 (–0.52 to 0.98) .55

48b 47 5.60 (2.73) 41 5.76 (2.45) 0.04 (–0.83 to 0.92) .92

Pain

0 62 4.92 (2.94) 55 5.09 (3.06)

12 58 5.26 (2.61) 51 4.82 (2.60) –0.64 (–1.29 to 0.02) .06

24 52 5.08 (2.48) 51 4.59 (2.90) –0.71 (–1.46 to 0.04) .06

48b 47 4.81 (2.53) 41 4.29 (2.75) –0.67 (–1.45 to 0.12) .10

Fatigue

0 62 6.26 (2.27) 55 6.00 (2.52)

12 59 6.32 (1.74) 51 5.90 (2.45) –0.29 (–0.91 to 0.34) .37

24 53 5.72 (2.38) 51 5.94 (2.40) 0.25 (–0.56 to 1.05) .54

48b 47 5.47 (2.19) 41 5.61 (2.84) 0.35 (–0.49 to 1.18) .41

a From 0 (best) to 10 (worst).
b Post hoc analysis.

Table 3. Patients Reaching the Primary Outcome

No./Total (%)

OR (95% CI) P ValuePlacebo Hydroxychloroquine
Without imputation

Week 24 9/52 (17.3) 9/51 (17.6) 1.02 (0.36-2.87) .96

Week 48a 8/46 (17.4) 11/40 (27.5) 2.60 (0.91-7.40) .08

After mean of 50 imputations

Week 24 11/64 (17.2) 10/56 (17.9) 1.01 (0.37-2.78) .98

Week 48a 12/64 (18.8) 17/56 (30.4) 2.06 (0.66-6.43) .21
Abbreviation: OR, odds ratio.
a Post hoc analysis.

Hydroxychloroquine for Sjögren Syndrome Symptoms Original Investigation Research

jama.com JAMA July 16, 2014 Volume 312, Number 3 253

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a University of St. Andrews Library User  on 05/23/2015
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classification criteria,22 which became available after the 
initiation of this study. 21 patients were randomly allocated 
to leflunomide–hydroxychloroquine and eight patients 
were randomly allocated to placebo treatment.

One patient in the placebo group was excluded from 
analysis after 8 weeks of treatment because of the need for 
high-dose prednisone at week 13 to treat polymyalgia 
rheumatica. The patient left the study at week 13 and 
no close-out visit was done. Therefore, 21 patients in 
the leflunomide–hydroxychloroquine group and seven 
patients in the placebo group were assessed for the primary 
endpoint. Three other patients terminated medica tion 

early; two of these patients, one from the leflunomide–
hydroxychloroquine group and one from the placebo 
group, had blinded 16-week visits and close-out visits. 
One patient from the placebo group completed the 16-week 
visit but had an unblinded close-out visit because of 
pancreatitis requiring de-blinding. This patient did not 
receive additional treatment until after the close-out visit.

Baseline characteristics of the patients are described in 
table 1. With the exception of serum IgG levels, baseline 
values were similar between the groups. Although allowed 
by the inclusion criteria, none of the participants used oral 
corticosteroids (<7·5 mg) during the trial.

Figure 2: ESSDAI scores over 24 weeks of treatment with leflunomide–hydroxychloroquine or placebo
(A) Mean (SEM) ESSDAI scores over time. p values indicate the effect of treatment compared with placebo at 8, 16, and 24 weeks, corrected for baseline values. 
(B) ESSDAI scores at baseline and 24 weeks. Patients are represented by the same coloured symbol at both timepoints. Mean values are indicated. p values indicate 
statistical differences compared with baseline within groups. (C) Percentage of patients showing no, low, or moderate activity in the different ESSDAI domains at 
baseline and 24 weeks. ESSDAI=European League Against Rheumatism Sjögren’s syndrome disease activity index. Lymph=lymphadenopathy and lymphoma. 
PNS=peripheral nervous system.
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Sjögren’s Disease
Management-HQ

JOQUER-IFN statification
N=77

JOQUER-NSST statification
N=120

Bodewes et al. Rheumatolgy 2020
Tarn et al. Lancet Rheumatol 2019
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EULAR Sjogren’s Syndrome Patient Reported Index 
(ESSPRI),13 anxiety and depression using the Hospital 
Anxiety and Depression Scale (HADS).14 The ESSPRI and 
HADS have been extensively validated with excellent 
internal consistency and test-retest reliability.13,14

Clustering analysis is sensitive to sample size15 and 
both external validation cohorts were small compared 
with the UKPSSR. Therefore, we used a simple algorithm 
(the Newcastle Sjögren’s Stratification Tool [NSST]) 
permitting classification of individual patients into our 
four candidate subgroups in the clinic. A multinom-
ial log istic regression model was developed, predicting 

cluster membership on the basis of the same five patient 
reported symptoms using a training subset of two-thirds 
of all patients (selected randomly); the remaining third 
was used for testing of the model. The receiver operating 
characteristic curves for the training and test datasets had 
an area under the curve of greater than 0·95 for all 
symptom-based subgroups (appendix p 8), indicating 
that the NSST stratification algorithm faithfully repli-
cates the initial clustering model. The NSST was used 
to assign patients from the independent cohorts to 
symptom-based sub groups for validation of the key clini-
cal and biological findings. The NSST is available to 

Figure 1: Patient reported symptom scores for each cluster
(A) Dendogram and symptom heatmap shows results of the cluster analysis of patient symptom scores from the ESSPRI and HADS scores for pain, fatigue, dryness, 
anxiety, and depression. The symptoms are colour-coded in the heatmap at the base of the dendrogram: teal is low, white is intermediate, and brown represents a high 
symptom score. (B) Median (IQR) patient reported symptom scores within each cluster. ESSPRI=the EULAR Sjogren’s Syndrome Patient Reported Index. HADS=Hospital 
Anxiety and Depression Scale. 

A

B
Patient-reported symptoms

ESSPRI-Dryness (0–10)
ESSPRI-Fatigue (0–10)
ESSPRI-Pain (0–10)
HADS-Anxiety (0–21)
HADS-Depression (0–21)

3 (2–4)
2 (1–3)
1 (0–2)
5 (3–7)
2 (1–4)

 7 (6–8)
 7 (6–9)
 7 (5–8)
 14 (11–15)
 11 (9–13)

 8 (7–9)
 6 (4–7)
 2 (0·25–3)
 5 (3–8)
 4 (2–6·75)

 6 (4–7)
 6 (5–8)
 6 (5–8)
 7 (5–9)
 5 (3–7)

Low symptom burden

High symptom burdenLow symptom burden Pain dominant with fatigue

UKPSSR cohort
(n=608)

Dryness dominant with 
fatigue

High symptom burden Dryness dominant with fatigue Pain dominant with fatigue

Min

Max
Low symptom
burden cluster

High symptom
burden cluster

Dryness dominant 
with fatigue cluster

Pain dominant with
fatigue cluster

Depression
Anxiety
Pain
Fatigue
Dryness

Articles

www.thelancet.com/rheumatology   Vol 1   October 2019 e91

the possibility that depression might be a manifestation of 
the pathobiology of primary Sjögren’s syndrome. Patient-
reported data play an increasingly recognised role in 
clinical trials, therapeutic licensing, and health-care policy 
decisions, and are key to capturing quality of life and 
health economic outcomes.23 Although some researchers 
might have concerns over the subjectivity and reliability of 
patient reported symptoms, the instruments we used 
to measure symptom severity have been shown to 
have excellent internal consistency and test-retest relia-
bility.13,14 Furthermore, the symptom profiles between the 
four subgroups that we describe differ markedly from 
one another and therefore the risk of misclassification 

due to variability in self-reported assessments is small. 
Importantly, had our data not been robust, validation in 
two independent cohorts would have been highly unlikely. 
From a clinical perspective, our approach allows patient 
stratification at the point of care. More importantly, 
symptoms are the key driver for patients with primary 
Sjögren’s syndrome seeking medical help and hence the 
use of health-care resources.

The LSB and DDF subgroups shared many objectively 
meas ured laboratory features, including reduced lym pho -
cyte counts and increased IgG concentrations, and were 
more likely to be anti-SSA and anti-SSB positive than were 
the HSB and PDF subgroups. However, as anticipated, 

Figure 3: Reanalysis of two clinical trials using symptom-based subgroups
(A) ESSPRI scores for each subgroup for patients in placebo and HCQ groups in the JOQUER trial.17 Box plots show the median ESSPRI scores, quartiles, and ranges for 
placebo and hydroxychloroquine for LSB, HSB, DDF, and PDF subgroups. The step break indicates the mean ESSPRI scores of the placebo and hydroxychloroquine 
treatments for each subgroup. Although we found no overall treatment effect, we found a significant treatment by subgroup interaction. This consistency test is 
statistically significant (p=0·036). The p values shown are for the contrast within each subgroup. (B) Stimulated salivary flow for each subgroup for patients in the 
placebo and rituximab groups of the TRACTISS trial.18 Box plots of log transformed data show the median SSF and ranges for placebo and rituximab treatments for 
each subgroup. Data are shown for the LSB subgroup; however, statistical analysis was not done because of insufficient data in this stratum. Although the figures 
show group values at the end of the trial, the probability values refer to the statistical analysis on changes from baseline as per the original clinical protocols. LSB=low 
symptom burden. HSB=high symptom burden. DDF=dryness dominant with fatigue. PDF=pain dominant with fatigue. SSF=stimulated salivary flow.
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Sjögren’s Disease
Management-Rituximab

Dass et al 2008
• 17 pSS patients VAS fatigue ≥ 50mm→ Rx 

vs placebo (1:1), one infusion
• Proportion ≥ 20% reduction in fatigue 

VAS + change from baseline at 6 months

TEARS
• 120 pSS patients VAS>50 in at least 2 of 

4 items (overall, pain, fatigue, dryness) 
→ Rx vs placebo (1:1) (one infusion)

• Improvement of at least 30 mm 
reduction in 2 of 4 VAS by week 24.

Dass et al. Ann Rheum Dis  2008
Devauchelle-Pense et al. Ann Intern Med 2014

(PROFAD) questionnaire3 (this is made up of domains scored
individually; these scores can be added in various combinations
eg, combined fatigue score (aggregate of somatic and mental
fatigue), sicca score (aggregate of oral, ocular, skin and dryness)
or combined fatigue and discomfort score
(PROFAD = fatigue+arthralgia+vascular dysfunction));
Schirmer-1 test; unstimulated salivary flow rate test; erythro-
cyte sedimentation rate (ESR) and C-reactive protein (CRP).
These investigations were repeated at monthly intervals after
therapy for 6 months. RF and serum immunoglobulins were
measured at baseline and 6 months.

Patients randomised to active therapy received two infusions
of 1 g rituximab on days 1 and 15. Each infusion was preceded
by 100 mg methylprednisolone, intravenously. Randomisation
was performed by use of a computer-generated list, stratified by
site. Following reports of serum sickness in patients with pSS
treated with rituximab11 and after 1 serious adverse event in the
second patient in this study (described below), 12 of the
remaining patients received oral prednisolone between days 2–14,
at a dose of 60 mg daily for days 2–7 and 30 mg on days 8–14.
Patients could continue with concurrent medication but were
prohibited from changing or adding disease modifying therapy
during the course of the study. Patients were reviewed on a
monthly basis for 6 months after therapy with a subsequent visit
at 12 months after therapy for safety purposes.

This was a pilot study carried out to enable larger, controlled
studies to be appropriately powered. The primary efficacy
outcome was a 20% improvement in fatigue VAS score,
6 months after therapy. Secondary efficacy outcomes were
derived from the measures of activity described above.
Statistical analysis was carried out by t test for baseline data;
x2 test for primary outcome; t test for mean improvement in
fatigue VAS and for laboratory outcomes (ESR, CRP, RF, serum
Igs). Non-parametric statistical tests (Mann–Whitney U) were
carried out for questionnaire derived outcome measures. As this
was a pilot study, no formal power calculation in designing this
trial was felt to be appropriate.

RESULTS
A total of 18 patients were recruited and full 6-month data are
available for 17 subjects; 8 were randomised to receive
rituximab and 9 received placebo. Baseline characteristics did
not differ significantly between the two groups (table 1). Of
note were high scores on fatigue VAS, 76 vs 69 mm and
relatively long disease duration, 7.25 vs 8.25 years (for rituximab
vs placebo). None of the patients had other significant systemic
complications of pSS.

At 6 months, seven of eight patients receiving rituximab
(87.5%) and five of nine patients receiving placebo (55.6%)

demonstrated .20% improvement in fatigue VAS (x2, p = 0.36)
(fig 1). The mean improvement in fatigue VAS at 6 months was
49.5% (rituximab) vs 20.5% (placebo) (t test, p = 0.24). Using
30% improvement from baseline as a threshold for defining
response, the number of rituximab responders was unchanged
but fewer placebo patients (four of nine) achieved response
(p = 0.064).

There was significant improvement from baseline in fatigue
VAS in the rituximab group (mean (SD) improvement 36.8,
(17.9), p,0.001) in contrast to the placebo group (mean
improvement 17.3, (32.2), p = 0.147) (fig 2). General health
VAS also improved significantly in the rituximab group
(p = 0.021) but not in the placebo group (p = 0.96). Change in
fatigue over time between the two groups indicated that the
rituximab treated patients had greater reduction in fatigue than
the placebo group at each month between treatment and
6 months afterwards (fig 3). The somatic fatigue domain of the
PROFAD showed significant improvement in the rituximab
treated group (p = 0.009) but not in the placebo group
(p = 0.087). There was also a significant difference between
baseline and 6 months in the rituximab treated group in
PROFAD outcome (p = 0.026) but not in the placebo group
(p = 0.219).

There was a significant difference at 6 months in the social
functioning score of SF-36 (mean improvement in score, 12 vs
225, rituximab vs placebo, p = 0.01) and a trend to significant
difference in the mental health domain score of SF-36 (mean
improvement in score, 4 vs 224, rituximab vs placebo, p = 0.06).
Patients treated with rituximab showed improvement in the
mental component summary of the SF-3612 whereas patients
who received placebo had deterioration (28) (p = 0.06). No
significant difference was observed in change in the physical
health component of the SF-36 or in pain VAS.

The change in fatigue VAS was much more variable in the
placebo group (fig 4). In the placebo group, the change varied
between approximately 99% improvement and 110% worsening
(interquartile range 78%). In the active group the change varied
between 83% improvement and 11% worsening (interquartile
range 39%). In terms of laboratory outcomes, there was a
significant difference in the reduction of RF between the two
groups at 6 months (45 vs 0, rituximab vs placebo, p = 0.05) but
no significant change was observed in immunoglobulin levels or
titres or positivity for other antibodies. As only one patient in

Table 1 Baseline characteristics

Rituximab Placebo

n 8 9

Age at baseline (range) 51 (22–64) 54 (41–64)

Median disease duration, years (range) 7.25 (1–18) 8.25 (2–19)

Median fatigue VAS, mm (range) 76 (61–95) 69 (53–99)

IgG, g/litre (range) 18.61 (12.03–29.35) 20.98 (7.11–38.54)

Anti-Ro 100% 100%

Anti-La 78% 67%

SF-36 PCS (range) 43.6 (24–56) 36.7 (13–80)

SF-36 MCS (range) 42.6 (16–62) 52.1 (26–83)

PCS, physical component score; MCS, mental component score; SF-36, 36-item Short
Form health survey; VAS, visual analogue scale.

Figure 1 Number of patients meeting primary endpoint (>20%
reduction in fatigue visual analogue scale (VAS)).
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the active treatment arm did not respond, no specific analysis of
whether baseline characteristics at baseline influenced outcome
was undertaken. However, this non-responder did have less
reduction in RF after treatment (16.7%) than the responders
(mean reduction in RF 42.0% (21.8), range 17.4–67.9%)). This
patient also had less reduction in immunoglobulin levels with
10.99% reduction in IgM, 2% reduction in IgG and 0.8% rise in
IgA. Of the responders following rituximab, mean (SD)
reduction in all immunoglobulins was noted: IgM 30.82%
(21.99); IgG 12.42% (8.51); IgA 10.09% (13.11).

No significant differences in glandular manifestations of pSS
were observed at 6 months. There was no significant change in
the Schirmer-1 test score or in unstimulated salivary flow rate at
that timepoint. Following rituximab, seven of eight patients
had B cell depletion ,0.0056109/litre. At 6 months, B cell
numbers were detectable above this level in seven of eight
patients. There was no correlation between presence of B cells
at 6 months and clinical status (at that timepoint).

Safety
Three serious adverse events (SAEs) occurred in two patients in
the rituximab group. One patient developed symptoms of
headache, urticarial rash, fever and meningism 7 days after the
first infusion of rituximab. This was the second patient treated
in the study and so she did not receive oral steroids as per the
initial protocol. Infective meningitis was excluded and a
diagnosis of serum sickness was made. The patient responded
well to intravenous steroids. As a result of this episode, the
study protocol was amended to include 2 weeks of oral steroid
therapy (details above) between the two infusions of rituximab.

One other patient suffered two SAEs; the first was an
admission to hospital for 24 h with abdominal pain, eventually
diagnosed as gastroenteritis (4 weeks after the second infusion
of rituximab) and this patient was also admitted to hospital for
observation for palpitations for 24 h, 3 months after therapy.
No significant cause for these symptoms was found.

Two patients in the rituximab group also experienced
infusion reactions; these were both during the first infusion
and consisted of rigors and a macular rash. The infusions were
restarted and completed uneventfully after administration of
antihistamine and hydrocortisone.

Pilot statistical analysis
Analysis of this pilot data indicates that a study with 37
patients in each arm would have adequate power to investigate
the outcome used in this study ie, the hypothesis that rituximab
therapy would lead to a 20% improvement in fatigue VAS score,
6 months after therapy over and above the improvement
following placebo therapy.

DISCUSSION
This is the first randomised, double-blind, placebo controlled
study of rituximab in treating fatigue in Sjögren syndrome.
These results suggest that rituximab can improve fatigue in pSS.
Rituximab also improved aspects of quality of life in pSS, with
significant improvement in the social functioning domain score
of SF-36 and a trend to significant improvement in the mental
health domain score of SF-36. Rituximab therapy also sig-
nificantly reduced RF levels over placebo without reducing
overall Ig levels. This is the first therapy to show benefit over
placebo in this disease and also indicates that fatigue is an
important outcome measure that can be investigated usefully.

This study investigated improvement in fatigue as a primary
outcome. Other studies of biological agents in pSS have used
sicca symptoms or composite outcomes (sometimes including
fatigue) as a primary outcome measure. The rationale for
studying fatigue is that with pain it contributes more to quality
of life than dryness.17 However, fatigue often has composite
causes, including psychosocial. In this study, we attempted to
minimise confounding factors for fatigue by excluding patients
with active depression and anxiety and we screened for other
disorders known to contribute to fatigue, such as thyroid
disease.

This trial was designed as a pilot study. Patients receiving
rituximab demonstrated greater mean improvement in fatigue
although the results show a relatively high placebo effect for the
20% improvement threshold. It is calculated that a study with
37 patients in each arm would be adequately powered for this
endpoint; by comparison, a pilot study of etanercept vs placebo
in pSS8 calculated that an adequately powered study would
require 288 subjects in total (albeit for different outcome,
namely a composite of sicca symptoms and inflammatory
marker/immunoglobulins). The ‘‘placebo’’ effect may be related
to the role of steroids that were introduced following the
occurrence of a serum sickness type reaction and reports of
similar reactions in other studies. The dose of steroid used was
identical to that in concurrent studies of rituximab in
rheumatoid arthritis. In this study, patients treated with
rituximab/steroids had greater reduction in fatigue than

Figure 2 Mean fatigue visual analogue scale at baseline and 6 months.

Figure 3 Change in fatigue visual analogue scale from baseline.
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tential adverse effects of rituximab therapy, we chose a
large effect as our primary outcome measure—namely, an
improvement of at least 30 mm in at least 2 of 4 VAS
scores evaluating different disease domains. This primary
outcome may have been insensitive to detect clinically im-
portant changes in symptoms. Second, the best interval for
assessing treatment efficacy in pSS is unclear. All previous
studies on the biology of pSS evaluated the primary out-
come between weeks 10 and 24. None of these studies
suggested differences in treatment effects over time. We
chose 24 weeks for our primary end point, an interval that
seems consistent with the kinetics of rituximab’s effects
established in patients with rheumatoid arthritis. Third,

patients had a low baseline activity score (mean ESSDAI
score, 10.1), and we cannot exclude a better effect of the
treatment in more active pSS. The study drug was prepared
at hospital pharmacies in a manner that ensured blinding
of the nurses, physicians, and patients. A few patients had
infusion reactions, with no difference between the ritux-
imab and placebo groups except for respiratory disorders
and purpura. Therefore, the proportion of patients who
may have guessed which treatment they received would
have been small. In contrast, although corticosteroids given
before infusions may modify the disease course over 1
month, the effect is probably not significant over a longer
period.

Figure 2. LSMs and 95% CIs for VAS scores for global disease, pain, fatigue, and dryness after adjustment for baseline
characteristics (mixed model) in the rituximab (solid line) and placebo (dotted line) groups.
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Sjögren’s Disease
Management-Rituximab

TRACTISS
• 67 vs 66 pSS patients with VAS ≥ 50mm 

in fatigue and oral dryness  → Rx vs 
placebo (2 infusions)

• Proportion of 30% reduction in either 
fatigue or oral dryness at 48 weeks 
measured by VAS

• Secondary : ESSDAI, ESSPRI, salivary and 
lachrymal flow at week 48 

• No difference regarding the primary end 
point

• Only difference the salivary flow and the 
change from baseline (Figure C)

Bowman et al. Arthritis Rheumatol 2017
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Sjögren’s Disease
Management-Belimumab

Post-BELISSBELISS
• Open label: 30 pSS patients → Bel 

(10mg/kg) until week 24 
• Primary: 2 of 5 → reduction ≥30% VAS in 

dryness, fatigue, pain,  ≥30% in systemic 
activity VAS assessed by the physician 
and/or >25% improvement in any B cell 
activation biomarker values (at week 24)

• Long term effects: 15 responders vs 4 
non-responers until week 52 

• Re-evaluation at week 52

Mariette et al. Ann Rheum Dis 2013
De Via et al Rheumatology 2015

(16.7%) patients were treated with prednisone at a mean dose
of 5.6 (2.5) mg/d.

Efficacy
At W28, 18 of 30 patients (60%) had achieved the primary end-
point: reduced VAS dryness score in 11 (37%); VAS fatigue
score in 7 (23%); VAS pain score in 7 (23%); and physician VAS
systemic activity score in 13 (43%); and improved biological
values, in 22 (73%) (figure 2). The percentage of responders
was 6/10 (60.0%) for patients with early disease, 11/20 (55.0%)
for those with systemic complications and 11/22 (50.0%) for
those with biological activity. If the biological response was
removed from the response criteria (improvement of two of the
four remaining VAS), 12 of the 30 (40%) patients were consid-
ered responders. Also, 11 (84.6%) of the 13 patients with
improved systemic activity according to the physician (VAS) had
improvement of B cell biomarkers. Conversely, only 11 (50%)
of the 22 patients with improved B cell biomarkers also
improved their systemic activity (VAS).

The mean dryness, fatigue and pain VAS scores changed from 7.8
(1.8) to 6.2 (2.9) (mean difference −1.6, 95% CI (−2.6 to −0.6),
p=0.0021), 6.9 (1.8) to 6.0 (2.2) (mean difference −0.9, 95% CI
(−1.8 to 0.1), p=0.0606) and 4.6 (2.6) to 4.7 (2.4) (mean difference
0.1, 95% CI (−1.0 to 1.1), p=0.89), respectively (figure 3). The
mean ESSPRI score decreased from 6.4 (1.1) to 5.6 (2.0) (mean dif-
ference −0.8, 95% CI (−1.5 to −0.2), p=0.0174) (figure 3).

The mean ESSDAI score decreased from 8.8 (7.4) to 6.3 (6.6)
(mean difference −2.5, 95% CI (−4.0 to −1.0), p=0.0015).
Interstitial pneumonitis developed in one patient during treat-
ment. Before inclusion this patient was positive for anti-SSA and
anticentromere antibodies, she had mild Raynaud’s phenom-
enon but had no other symptom of systemic sclerosis and no
interstitial pneumonitis (on lung CT scan). During follow-up,
she exhibited an evolving systemic sclerosis (interstitial pneu-
monitis and scleroderma skin involvement). The pneumonitis
appeared after pneumococcal pneumonia and she actually had
secondary SS. On excluding this patient from the analysis, the
mean ESSDAI decreased from 8.7 (7.5) to 5.7 (5.9) (mean dif-
ference −3.0, 95% CI (−4.1 to 1.9), p<0.0001). The decrease
in ESSDAI was ≥4 points for 11 of 30 patients (36.7%), ≥3
points for 15 (50.0%) and ≥2 points for 19 (63.3%).

The following domains mainly contributed to the ESSDAI
score at baseline: glandular, biological, lymphadenopathy, articu-
lar, haematological and pulmonary. The number (%) of patients
active in the different ESSDAI domains at baseline versus W28
were as follows: glandular, 15 (50.0%) versus 8 (26.7%)
(p=0.0078); biologic, 27 (90.0%) versus 20 (66.7%)
(p=0.0078); lymphadenopathy, 9 (30.0%) versus 5 (16.7%)
(p=0.0625); articular, 9 (30.0%) versus 4 (13.3%)
(p=0.0313); haematological, 5 (16.7%) versus 3 (10.0%)
(p=0.25); and pulmonary, 4 (13.3%) versus 5 (16.7%)
(p=0.50). At W28, 10/13 (76.9%) patients with non-malignant
parotid swelling (confirmed by biopsy, whenever possible)
showed improvement in the glandular domain, but parotid swel-
ling did not improve in 2/2 patients with parotid low-grade
lymphoma (stage IE).

Seven patients had been previously treated with rituximab.
Two had response to rituximab (including one with lymphoma),

Table 1 Baseline characteristics of patients

All patients
n=30

Age (years), mean (SD) 49.5 (16.5)
Female (%) 30 (100.0%)
Disease duration (years), mean (SD) 5.7 (5.6)
Whole unstimulated salivary flow (<0.1 mL/min) 23 (76.7%)
Schirmer’s test ≤5 mm 25 (83.3%)
Focus score ≥1 25 (83.3%)
Baseline focus score, mean (SD) 1.6 (1.5)
Anti-SSA antibodies 29 (96.7%)*
Anti-SSB antibodies 22 (73.3%)
Presence of cryoglobulinaemia 3/29 (10.3%)
Presence of lymphoma† 2 (6.7%)
Current background medication
Corticosteroids 5 (16.7%)
Hydroxychloroquine 8 (26.7%)
Methotrexate 3 (10%)

Previous treatments
Hydroxychloroquine 11 (36.7%)
Methotrexate 2 (6.7%)
Azathioprine 1 (3.3%)
Anti-TNF (infliximab or etanercept) 1 (3.3%)
Rituximab 7 (23.3%)

Reason for inclusion
Systemic complications 20 (71.4%)
Recent onset disease 10 (34.5%)
Increase in B cell biomarker values 22 (81.5%)

ESSDAI (0–123), mean (SD) 8.8 (7.4)
ESSPRI (0–10), mean (SD) 6.4 (1.1)
Dryness (0–10), mean (SD) 7.8 (1.8)
Pain (0–10), mean (SD) 4.6 (2.6)
Fatigue (0–10), mean (SD) 6.9 (1.8)

*One patient with previous anti-SSA antibodies was found to be negative using the
centralised dosage.
†In both cases, it was stable parotid low-grade stage IE lymphoma of MALT type;
these patients were not treated with belimumab due to lymphoma, but due to active
cutaneous vasculitis (one case), sicca symptoms and B cell hyperactivation (one case),
according to the study protocol.
anti-SSA, anti-Sjögren’s syndrome A; ESSDAI, EULAR Sjögren’s Syndrome Disease
Activity Index; ESSPRI, EULAR Sjögren’s Syndrome Patient Reported Index; MALT,
mucosa-associated lymphoid tissue; TNF, tumour necrosis factor.

Figure 2 Response to treatment for primary outcome (achieving two
of five items at 28 weeks) and each component (dryness, fatigue and/
or pain score; systemic activity assessed by the physician; B cell
activation biomarkers).
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• Changed: ESSDAI and ESSPRI
• Unchanged: salivary flow

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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• Persistent response
• Further improvement: fatigue and ESSDAI



Sjögren’s Disease
Management-Sequential/Combinational therapies

Marriette et al JCI insights 2022

• 60 pSS patients ESSDAI ≥ 5 → 1 of 4 
arms: placebo, s.c. belimumab, i.v.
rituximab, or sequential belimumab + 
rituximab (week52)

• Outcome (week 68): peripheral B cells, 
B cells in minor salivary glands (MSGs),                    

CXCL13, safety issues 
Results (Bel+Rx)
• Complete B cell depletion in MSG
• Sustained peripheral B cells depletion
• Delayed of peripheral B cell 

reconstitution 
• Trend for mean reduction in ESSDAI, 

change from baseline, responders and 
ClinESSDAI and unstimulated salivary 
flow but not ESSPRI

• No safety issues (infections)

1 3

C L I N I C A L  M E D I C I N E

JCI Insight 2022;7(23):e163030  https://doi.org/10.1172/jci.insight.163030

through to week 68 consistently favored the belimumab + rituximab group versus placebo. Of  note, 
the ESSDAI score improvement with belimumab + rituximab was sustained until week 68, despite the 
substantial period of  time after cessation of  active treatment (44 weeks), and met the 3-point thresh-
old for a minimal clinically important improvement relative to placebo at week 68 (71). Following 
on from these findings, it would be interesting in future research to continue belimumab treatment in 
the belimumab + rituximab group until low disease activity is achieved. In addition to improvements 
in ESSDAI score, stimulated salivary flow at all time points to week 68 also showed a trend toward 
improvement in belimumab + rituximab versus either placebo, belimumab, or rituximab groups; stim-
ulated salivary flow at baseline was higher with belimumab + rituximab compared with other groups. 
A previous clinical trial reporting the efficacy of  ianalumab in patients with pSS also observed similar 
improvements in ESSDAI and stimulated salivary flow after 24 weeks of  treatment (24). Interestingly, 
the mechanism of  action of  ianalumab is similar to the combination of  belimumab + rituximab since 
it induces both B cell depletion and BLyS receptor pathway inhibition (24). In the current study, there 
were no notable treatment differences in oral dryness or patient-reported outcomes for any active treat-
ment groups versus placebo.

Figure 6. Clinical e!cacy over time as measured by mean (standard error). (A–D) ESSDAI total score, unstimulated salivary flow, stimulated salivary 
flow, and ESSPRI total score (completer population, n = 60). *N = 15 at week 12. †N = 15 at week 36. ‡N = 15 at weeks 36 and 68. §N = 16 at week 52. ESSDAI, 
EULAR Sjögren’s syndrome disease activity index; ESSPRI, EULAR Sjögren’s Syndrome Patient Reported Index.



Sjögren’s Disease
Inefficacy of Biologic Agents

Targeted treatments Pros Cons

Rituximab

(anti-CD20 mab)

• Effective for treating B cell mediated manifestations due to
cryoglobulinemia

• Can be combined with belimumab for refractory CV
• Therapeutic option for arthritis, ILD, NMOSD and

hematologic manifestations

• Improvement of disease activity,
dryness, fatigue and salivary flow in
some studies.

Belimumab

(anti-BAFF-R mab)

• May be combined with rituximab for refractory CV • Modest reduction only in dryness,
parotid enlargement and arthralgias

TNF inhibitors

(infliximab, etanercept)

_ • No efficacy in any aspect of the disease

Abatacept

(CTLA4-Ig fusion protein)

• Evidence of biologic activity and improvement of disease
related laboratory parameters

• Lack of clinical efficacy
• Relatively higher rates of serious adverse

events

Anakinra

(IL-1 receptor antagonist)

_ • No effect in fatigue

Tocilizumab

(anti-IL6R mab)

_ • Lack of efficacy

Ianalumab

(anti-monoclonal BAFF-R

mab, engineered for efficient ADCC)

• Decreased overall disease activity
• Depletion of mature B cells over naive

• Infusion/injection related reactions

Epratuzumab

(anti-CD22 mab)

• Limited efficacy in tear production, salivary flow and fatigue • Significant improvement in limited
proportion of patients

Iguratimod

(small molecule inhibiting inflammatory pathways
including NF-kB)

• Improved fatigue and dryness 
• Decreased plasma cells

• No reduction in disease activity
• High rates of adverse events

Baminercept

(Lymphotoxin-β receptor fusion protein)

• Reduced B and T circulating cells

• Decreased CXCL13 plasma levels

• No reduction in disease activity, salivary
flow rate or dryness

• Liver toxicity
Seletasilib

(selective PI3kd inhibitor implicated in B cell
signaling)

• Reduced inflammation in diseased salivary glands • No reduction in disease activity salivary
flow or tear production

• High rates of adverse events

Dass et al. Ann Rheum Dis  2008, Bowman et al Arthritis `Rheumatol 2017, De Vita et al. Clin Exp Rheumatol 2014, Mariette et al. Arthritis `Rheum 2004,`Norheim et al. 
PlosOne 2012, Devauchelle-Pense et al. Ann Intern Med 2014, De Vita et al. Rheumatology 2015, Chevallier et al Ann Rheum Dis 2020, Sankar et al. Arthritis Rheum 2004, 
Baer et al. Ann Rheum Dis 2021, Bowman et al. Lancet 2022, Steinfeld et al. Arthritis Rheumatol 2018, Gottenberg et al. Arthritis Rheumatol 2018, Shao et al.Scad J 
rheumatol 2012, St Clair et al. Rheumatol 2021, Juarez et al. Rheumatology 2021



Sjögren’s Disease
Inefficacy of Biologic Agents-Why?
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1. Survey: classification of clinical trials 

The vote closed on 11 March 2021 (16 participants). 

 
In conclusion: 
Negative trials: JOQUER, ETAP, Baminercept 
Positive trials: TEARS, TRACTISS, ASAP3, RepurpSS, anti-BAFFR, anti-CD40 

 

 

• Disease course: slowly progressive 
and chronic rahter than relapsing-
remmiting

• Short observation time for most 
clinical trials

• Phenotypic diversity

• Undetermined key pathogenetic 
mechanisms

Goules et al Clin Exp Rheumatol 2018
NECESSITY consortium minutes 2021
Tarn et al. Lancet Rheumatol 2019

Articles

www.thelancet.com/rheumatology   Vol 1   October 2019 e91

the possibility that depression might be a manifestation of 
the pathobiology of primary Sjögren’s syndrome. Patient-
reported data play an increasingly recognised role in 
clinical trials, therapeutic licensing, and health-care policy 
decisions, and are key to capturing quality of life and 
health economic outcomes.23 Although some researchers 
might have concerns over the subjectivity and reliability of 
patient reported symptoms, the instruments we used 
to measure symptom severity have been shown to 
have excellent internal consistency and test-retest relia-
bility.13,14 Furthermore, the symptom profiles between the 
four subgroups that we describe differ markedly from 
one another and therefore the risk of misclassification 

due to variability in self-reported assessments is small. 
Importantly, had our data not been robust, validation in 
two independent cohorts would have been highly unlikely. 
From a clinical perspective, our approach allows patient 
stratification at the point of care. More importantly, 
symptoms are the key driver for patients with primary 
Sjögren’s syndrome seeking medical help and hence the 
use of health-care resources.

The LSB and DDF subgroups shared many objectively 
meas ured laboratory features, including reduced lym pho -
cyte counts and increased IgG concentrations, and were 
more likely to be anti-SSA and anti-SSB positive than were 
the HSB and PDF subgroups. However, as anticipated, 

Figure 3: Reanalysis of two clinical trials using symptom-based subgroups
(A) ESSPRI scores for each subgroup for patients in placebo and HCQ groups in the JOQUER trial.17 Box plots show the median ESSPRI scores, quartiles, and ranges for 
placebo and hydroxychloroquine for LSB, HSB, DDF, and PDF subgroups. The step break indicates the mean ESSPRI scores of the placebo and hydroxychloroquine 
treatments for each subgroup. Although we found no overall treatment effect, we found a significant treatment by subgroup interaction. This consistency test is 
statistically significant (p=0·036). The p values shown are for the contrast within each subgroup. (B) Stimulated salivary flow for each subgroup for patients in the 
placebo and rituximab groups of the TRACTISS trial.18 Box plots of log transformed data show the median SSF and ranges for placebo and rituximab treatments for 
each subgroup. Data are shown for the LSB subgroup; however, statistical analysis was not done because of insufficient data in this stratum. Although the figures 
show group values at the end of the trial, the probability values refer to the statistical analysis on changes from baseline as per the original clinical protocols. LSB=low 
symptom burden. HSB=high symptom burden. DDF=dryness dominant with fatigue. PDF=pain dominant with fatigue. SSF=stimulated salivary flow.
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Sjögren’s syndrome

Based on the panellists’ classification of RCTs (online supple-
mental 10), meta- analyses were computed separately for trials 
considered 'positive' and or trials considered 'negative' by the 
experts (figure 3) to allow for comparison of sensitivity and 
specificity to change, respectively. Based on these results, the 
panellists voted for their top 3 options. Five options not selected 
by any panellist were not included in the final vote.

During the follow- up meeting, the panellists agreed that the 
selection of the candidate STAR from the remaining 15 options 
should be based on clinical relevance. The rationale for selection 
was as follows. A decrease in clinESSDAI was preferred to a set 
score (<5 points) at the final evaluation to avoid defining this 
domain as responder while the score did not change from base-
line in patients with baseline low activity. ESSPRI was preferred 
to individual dryness scales because it is a validated score. The 
panellists selected the published minimal clinically important 
difference (MCID) as the response cut- off for clinESSDAI (≥3 
points) and ESSPRI (≥1 point). Finally, the experts rejected the 
‘no worsening’ clause because there is no published consensual 
definition for worsening of these outcomes and the options with 
this clause did not show better discriminative capacity (table 3). 
Finally, since the other 19 options (online supplemental 11) 
had good psychometric properties, they will be evaluated as 

exploratory endpoints in the NECESSITY clinical trial (EudraCT 
no: 2019- 002470- 32; online supplemental 12).

DISCUSSION
The NECESSITY consortium, supported by an international 
panel of pSS experts, scientists, methodologists and patients, 
developed a consensual single tool for pSS that globally 
assesses all disease features and for use as an efficacy endpoint 
in RCTs: the composite responder index STAR. STAR fulfils 
the truth, discrimination and feasibility criteria recommended 
by OMERACT. The strength of our work relies on a rigorous 
process combining both consensus techniques based on the 
opinion of a large panel and data- driven methods generated 
from nine trials. In the analyses performed separately for trials 
considered negative and positive by the expert consensus, our 
study demonstrated that the candidate STAR is able to show 
treatment efficacy in positive trials and did not erroneously 
detect significant between- arm differences in trials considered 
negative, as did some alternate options (figure 3).

Designing a primary endpoint in pSS is challenging due to the 
wide spectrum of disease features and the great heterogeneity and 
complexity of signs and symptoms. Major changes in RCT design 
recently conducted to adoption of ESSDAI as primary outcome 
and allowed, for the first time, demonstration of treatment efficacy 
(table 1). However, these trials suggested that other outcomes might 
also improve with treatment, such as ESSPRI, UWSF and biological 
components (IgG and RF levels). However, recent trials focused on 
patients with moderate to high systemic disease activity, excluding a 
large proportion of patients with no systemic complications but with 
high symptom burden. In pSS, low quality of life is mainly driven 
by PROs rather than systemic activity29; also, these two domains 
poorly correlate.11 30 31 STAR can evaluate treatment response in 
the full spectrum of patients with pSS, including those with low 
systemic activity but high burden of symptoms, for whom there 
remains an important unmet need. Effectively, to avoid the pitfalls 
of a data- driven process relying on a single trial, the development 
of the candidate STAR relied on nine trials, some of which included 
patients with low systemic disease activity and having various time-
points of evaluation (12–48 weeks, but 24 weeks in most cases). A 
recent important initiative from a group in the Netherlands, also a 
NECESSITY partner, proposed the CRESS based on reanalysis of the 
ASAP- III (Abatacept Sjögren Active Patients Phase III Study) trial.8 22 
The CRESS, similar to STAR, also includes the same five domains, 
confirming their clinical relevance in the global assessment of pSS. 
However, STAR has defined two major domains, systemic activity 
and patient symptoms, and the definition of response requires 
improvement of at least one. Thus, unlike CRESS, STAR requires 
improvement of PROs in patients with low systemic activity. Also, 
in negative trials, where no difference between arms is expected, the 
candidate STAR, accurately, did not detect any difference between 
arms, where other options such as the concise CRESS did (figure 3). 
STAR also includes improvement of glandular function using simple 
and validated measures, that is, Schirmer’s test, sicca ocular staining 
score (OSS)32 and UWSF, but also includes salivary gland ultra-
sound, leaving the door open to more sophisticated tests to evaluate 
these domains in the future. Lastly, and although they do not reflect 
patients’ perceived disease burden, the experts decided to include 
IgG and RF levels because they considered, whatever the mecha-
nism of action of the drug, a therapeutic goal to decrease the levels 
of these biomarkers, signs of activity (IgG) or predictive markers of 
lymphoma (RF).33 34

Nevertheless, our study has some limitations. The main issue 
is circular thinking since pSS experts may be tempted to define 

Table 3 Candidate STAR
Domain Point Definition of response

Systemic activity 3 Decrease of ≥3 in clinESSDAI.
Patient- reported outcome 3 Decrease of ≥1 point or ≥15% in ESSPRI.
Lachrymal gland function 
(assessed by Schirmer’s test 
or ocular staining score)

1 Schirmer’s test:
If abnormal score at baseline: increase ≥5 mm 
from baseline.
If normal score at baseline: no change to 
abnormal.
Or
Ocular staining score:
If abnormal score at baseline: decrease of ≥2 
points from baseline.
If normal score at baseline: no change to 
abnormal.

Salivary gland function 
(assessed by unstimulated 
whole salivary flow or 
ultrasound)

1 Unstimulated whole salivary flow:
If score is >0 at baseline: increase of ≥25% 
from baseline.
If score is 0 at baseline: any increase from 
baseline.
Or
Ultrasound:
Decrease of ≥25% in total Hocevar score from 
baseline.

Biological (assessed by 
serum IgG or RF level)

1 Serum IgG level: decrease of ≥10%.
Or
RF level: decrease of ≥25%.

Candidate STAR responder ≥5 points
For ocular tests, Schirmer’s test should be performed without anaesthesia and is 
considered abnormal if <5 mm. Ocular staining score is considered abnormal if 
score is ≥3. The mean of both eyes was used for calculation.
Total RF or RF- IgM was measured in IU/mL.
For unstimulated whole salivary flow, we recommend establishing an SOP for each 
future trial using STAR. The SOP should specify if the collection should be done over 
5 or 15 min (both are possible but one option should be selected for each trial and 
applied to all patients), and should specify that patients should no eat, drink or 
smoke for 60 min before the collection, should not take secretagogue morning dose, 
and should perform the collection in the morning and at a fixed time.
ESSDAI, EULAR Sjögren's Syndrome Disease Activity Index ; ESSPRI, EULAR 
Sjögren's Syndrome Patient Reported Index; RF, rheumatoid factor; SOP, standard 
operating procedures; STAR, Sjögren’s Tool for Assessing Response.



Sjögren’s Disease
Management-Cases

• Case 1 (oral and eye dryness)
o Local treatments

• Case 2 (oral and eye dryness, interstitial nephritis/dRTA, 
primary biliary cholngitis, Hashimoto-extraglandular peri-
epithelial manifestations) 
o Local treatments
o Ursodeoxocholic acid (UDCA): 250mg x3
o Baking soda: ½ teaspoon x 2-3 (27mEq/each) ± oral potassium 

(goal>22mEq/L)

• Case 3 (peristent parotid swelling, purpura, lower extremities 
edema/glomerulopathy—Cryoglobulinemic vasculits)
o Work up for lymphoma
o No lymphoma or limited MALT: 0.5mg/kg GC + Rituximab
o Dissiminated MALT: Rituximab + bendamustine



Sjögren’s Disease
Management-What is next?

Ianalumab
• 190 pSS→1:1:1:1 for placebo vs sc 

inalumab every 4 weeks for 24 weeks
• ΔESSDAI  from baseline at week 24

Iscalimab
• Cohort 1 (sc): 8 ISC vs 4 PB → W 0,2,4,8
• Cohort 2 (IV): 21 ISC vs 11 PB → W 0,2,4,8
• ΔESSDAI  from baseline at week 12

Bowman et al. Lancet 2022
Fisher et al. Lancet Rheumatol 2020
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In analysis of the primary outcome, ESSDAI score 
decreased from baseline over time in all ianalumab 
treatment groups but the effect was greater with a greater 
ianalumab dose, such that the greatest effect was shown 
with ianalumab 300 mg at week 24 (figure 2B). The 

placebo-adjusted least-squares mean ESSDAI change 
from baseline at week 24 for ianalumab 300 mg was 
–1·92 points (95% CI –4·15 to 0·32; p=0·092; table 3).

In analysis of the secondary outcomes, statistically 
significant improvements were observed for the 

Figure 2: ESSDAI score change (primary variable) and other key outcomes
(A) Placebo-adjusted ESSDAI score changes from baseline by dose (dots are least-squares mean and error bars are 95% CIs) at week 24, and the fitted dose-response 
curve (dotted line); shaded area is the 95% confidence band. (B) ESSDAI score changes from baseline over time by treatment group. (C) PhGA score changes from 
baseline over time by treatment group. (D) Stimulated salivary flow changes from baseline over time by treatment group. (E) ESSPRI score changes from baseline over 
time by treatment group. (F) ESSDAI responder rate (proportion of patients reaching a ≥3 point reduction in ESSDAI at week 24) and distribution of disease activity 
(proportion of patients with low [<5], moderate [5–13], or high [>13] ESSDAI disease activity at baseline and at week 24). Error bars on charts B–E are 95% CI. 
ESSDAI=EULAR Sjögren’s Syndrome Disease Activity Index. ESSPRI=EULAR Sjögren’s Syndrome Patient Reported Index. EULAR=European Alliance of Associations for 
Rheumatology. PhGA=Physician’s Global Assessment; *p=0·0019 (p values for other groups: ianalumab 5 mg p>0·99; ianalumab 50 mg p=0·28).
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In analysis of the primary outcome, ESSDAI score 
decreased from baseline over time in all ianalumab 
treatment groups but the effect was greater with a greater 
ianalumab dose, such that the greatest effect was shown 
with ianalumab 300 mg at week 24 (figure 2B). The 

placebo-adjusted least-squares mean ESSDAI change 
from baseline at week 24 for ianalumab 300 mg was 
–1·92 points (95% CI –4·15 to 0·32; p=0·092; table 3).

In analysis of the secondary outcomes, statistically 
significant improvements were observed for the 

Figure 2: ESSDAI score change (primary variable) and other key outcomes
(A) Placebo-adjusted ESSDAI score changes from baseline by dose (dots are least-squares mean and error bars are 95% CIs) at week 24, and the fitted dose-response 
curve (dotted line); shaded area is the 95% confidence band. (B) ESSDAI score changes from baseline over time by treatment group. (C) PhGA score changes from 
baseline over time by treatment group. (D) Stimulated salivary flow changes from baseline over time by treatment group. (E) ESSPRI score changes from baseline over 
time by treatment group. (F) ESSDAI responder rate (proportion of patients reaching a ≥3 point reduction in ESSDAI at week 24) and distribution of disease activity 
(proportion of patients with low [<5], moderate [5–13], or high [>13] ESSDAI disease activity at baseline and at week 24). Error bars on charts B–E are 95% CI. 
ESSDAI=EULAR Sjögren’s Syndrome Disease Activity Index. ESSPRI=EULAR Sjögren’s Syndrome Patient Reported Index. EULAR=European Alliance of Associations for 
Rheumatology. PhGA=Physician’s Global Assessment; *p=0·0019 (p values for other groups: ianalumab 5 mg p>0·99; ianalumab 50 mg p=0·28).
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was 0·16 mL/min (–0·15 to 0·46), and for Schirmer’s test 
it was 8·06 mm (–1·37 to 17·50) for the left eye and 
9·07 mm (–4·61 to 22·75) for the right eye (appendix p 3).

Expression of exploratory biomarkers other than 
CXCL13 showed no relevant changes but will be reported 
in full elsewhere. Decreases in CXCL13 serum conce-
ntrations after 10 mg/kg intravenous iscalimab compared 
with placebo in cohort 2 (56% reduction in geometric 
mean vs placebo at week 12, 95% CI 27–70; figure 3) 
were similar to the changes in ESSDAI (figure 3). The 
maximum decreases in CXCL13 were reached at week 8 
(61% reduction vs placebo) and were sustained until 
week 24 (31% reduction vs placebo). In patients who were 
switched to iscalimab from placebo at week 12, CXCL13 
serum concentrations decreased between weeks 12 and 
16, and slightly increased thereafter, up to week 24 
(figure 3). 

Levels of anti-SSA 52, anti-SSA 60, and anti-SSB IgG 
were elevated at baseline as expected for primary Sjögren’s 
syndrome.2 A modest decrease from baseline in anti-
SSA 52 IgG was observed after four doses of 10 mg/kg 
intravenous iscalimab at week 12, but a similar decrease 
was observed in patients in the placebo group. Although 
decreases from baseline in serum proportions of anti-
SSA 60 and anti-SSB IgG after 12 weeks of treatment with 
iscalimab (10 mg/kg intravenous) were more pronounced 
compared with placebo, they were not significant (anti-
SSA: 20% reduct ion vs placebo, 95% CI 17–45; anti-SSB: 
38% reduction vs placebo, 19–68%; appendix p 4).

In cohort 1, we observed no consistent change from 
screening in the blood concentrations of rheumatoid 
factor in the iscalimab and placebo groups. In patients 
in the iscalimab group in cohort 2, rheumatoid factor 
decreased from a median of 22·7 U/mL (IQR 14·7–70·6) 
at screening to 15·3 U/mL (8·5–51·9) at week 12. 
In the placebo group, the median decreased from 
27·1 U/mL (15·5–90·6) to 20·6 U/mL (17·2–76·6). 
Antinuclear antibody titres decreased from a median of 
640 (IQR 160–1280) at screening to 320 (80–1280) at 
week 12 in the iscalimab group. Median titres in the 
placebo group also decreased from 640 (80–1280) at 
screening to 240 (80–640) at week 12.

In the standard assays reflecting complement and B-cell 
hyperactivity, including levels of C3, C4, cryoglobulin, free 
λ immunoglobulin and λ immunoglobulin light chains, 

Figure 3: Baseline-adjusted mean ESSDAI (A), ESSPRI (B) and CXCL13 (C) 
levels after administration of different doses of iscalimab or placebo
Mean estimates from the mixed models for repeated measures adjusting for 
baseline levels (ie, baseline-adjusted means) are presented along with associated 
SEs (error bars). The dashed blue line indicates the mean estimate for patients 
who were randomly assigned to the placebo group but, in the open label part of 
the study, received iscalimab 3 mg/kg subcutaneous in cohort 1 or 10 mg/kg 
intravenous in cohort 2. EULAR=European League Against Rheumatism. 
ESSDAI=EULAR Sjögren’s syndrome disease activity index. ESSPRI=EULAR 
Sjogren’s Syndrome Patient Reported Index.

Placebo
Iscalimab 3mg/kg subcutaneous
Iscalimab 10mg/kg intravenous

Double blind placebo controlled Open label (all iscalimab) Follow-up
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• No diference regarding ESSPRI, 
unstimulsted salivary flow or 
administration route 

• No difference regarding ESSPRI 
but in stimulated salivary flow



Sjögren’s Disease
Management

Concluding Remarks

• No effective therapies for overall systemic disease activity and patients’ 
reported symptoms

• Predominaltly organ based treatment approach

• Effective trement modalities for cryoglobulinemic vasculitic manifestations 
targeting the B cell component

• Treatment strategy beased on tisuue/organ compartmentalization 
(precision medicine)



Thank you for your attention


