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Lee JY, Semin . . . .. .
Arthritis Rheum retrospective 36 cases with clinical records, clinical hone clinicopathological
2012 IAOSD photos, and pathologic slides features in skin lesion
[Yamamoto T, X systematic review TlXAEL V=)
Rheumatol Int 2012/ """ B st
Kong XD, Clin retrospective 104 cases with relevant clnical details none [clnical manifestations |v/ RN, RIS DR
Rheumatol 2010 IAOSD flih LM O BRST
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;:::;al ;;R]’OJ Cuan retrospective {;\:S[\)N;;d o:eeni!e lexaminations of skin none histopathlogical v | DEBIREDT-OBRN
Still's dise-la:e leruptions findings
Zeng T, et al. J otrospective 61 cases with elavent olnical details lcommon clnical v SHEEEN L, BB ORMLEE
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Rheumatol 2008  [[©OSPeCtl IAOSD examinations "M lfindings {iAS L= RSt
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1 BARTAILR adult Still’'s disease
2 HE. BEER. £ 5 RE. BBRES fever, joint symptom, arthritis, arthropathy,
systemic inflammation, organ dysfunction
3 FERTOA R RIESRE non steroidal anti-inflammatory drug, NSAIDs
fEK., RRE, BRG], HILERBE. BEZE. | symptom, pathology, inhibition of relapse,
4 EHRTFLILF— gastrointestinal toxicity, renal toxicity, drug
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Reddy Munagala VV. retrospective, 25 patients wi medicines used ftor none disease course, and
nt J Rheum Dis 2012 [case series AOSD the treatment loutocome
Tiou C. Ciin Exp retrospective, A4 patients with jmedications used none treatment
Rheumatol 2013 case series IAOSD response to modalities applied
treatment and outcome
hang XH. IntJClin  [case report 3-year -old imethylpredonisolo jnone P5secondary to
Exp Pthol 2012 woman with ne and loxoprofen IAOSD
IAOSD sodium
ukuda R. Tokai JExp [case report b1-year-old man [oxoprofen sodium [none IJAOSD complicated case reportd 1= bRt |
Clin Med 2010 with AOSD land prednisolone lwith SIADH v
im HA. Rheumatol  [refrospective, 4 patients with treatment none fherapeutic
Int 2012 case series IAOSD response and
lprognostic factor
Rajabally MN.J case report O-year-old SAID and none [disease course of case reportdD 1= bR ot |
ICrohns Colitis 2010 woman with predonisolone IAOSD
IAOSD v
complicated with
crohn's colitis
Lahiri M. Tnt TRheum [case report A0-year-old SAIDs and other [none disease course of case reportd 7= b5t |
Dis 2010 woman with therapies IAOSD v
IAOSD
Franchini S. Arthrritis Jretrospective, S cases with drugs used for the Jnone outcome of
Rheum 2010 kcase series 0SD treatment therapy
Gianella 5. AmJ case report O-year old ibprofen and other jnone disease course of case reporti 1= 8RR IT |
Hematol 2008 patient with thrapies IAOSD v
AOSD
ingh'S. Clin retrospective, 14 patients with  [freatment none disease course and
Rheumatol 2008 case series IAOSD outcome
TEhimiou P. Semin  feview IAOSD freatment none disease outcome lsystematic review Gl
Arthritis Rheum 2006 V. skt
[Rarntzen EH. case report Z-year-old NSAIDs none ypersensitivity
AnnRheum Dis 2005 patients with
IAOSD
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8 %5, BabR oS 1E % case repo AID and steroid v [asereportd
IAOSD
Bari Aysegul. Mod case report A-year-old NSAIDs and none disease course of icase reportd 1= BEFT |
Rheumatol 2010 woman with imethylpredonisolo IAOSD v
IAOSD ne
& [case report T E AOSD [NSAIDSHLFH7EE  |jhone disease course of v e Teporti 1= BRI |
AOSD
case report 8BRS 2T AOSD [NSAIDs none [disease course of case reportD 1= 8RRt |
IAOSD v
case report 1755201 AOSD [NSAIDS/ TS none disease course of case reportQ) 1= BR5TF |
IAOSD v
aglyama H. Mod case report 4-year-old SAIDSIE & none [disease course of case report ) 7= R |
Rheumatol 2003 woman and 20- IAOSD
year-old man with v
AOSD
[BE5K 7. PeRyTJ <Kcase report Ao 2 1E  AOSD [NSAIDSZEE none disease course of v o€ reportD 1= BEIY |
IF 2001 IAOSD
T REE  J\T1C kase report AR 2L TE ADSD [NSAIDS/ZE none disease course of v case reportd) 1= BRIt |
PRBEACEE 2000 IAOSD
Pay S. Clin Rheumatol fetrospective, 5 patients With [treatment none disease course and
2006 case series IAOSD outcome
asson C. Rev prospective b5 patients with freatment none disease course and
Rheum Engl Ed 1995 AOSD outcome
ouchot J. Medicine [retrospective, FZ¥C23 patients freatment none disease course and IROSDOEZERA |
Baltimore) 1991 case series with AOSD loutcome Yamaguchi's criteria T
v [[&EL =8 (Medsger
nd Christy criteria) ,
outers JM. Q] Med retrospective, W5 patients with _freatment Aone disease course and
1986 case series IACGSD outcome Yamaguchi's criteria T
V' g0 (ARA
criteria for sJIA) . BR4}
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ABSTRACT

Objectives To define disease activity levels, minimal
clinically important improvement (MCII) and patient-
acceptable symptom state (PASS) with the primary
Sjégren’s syndrome (SS) disease activity indexes:
European League Against Rheumatism (EULAR) SS
disease activity index (ESSDAI) and EULAR SS patient-
reported index (ESSPRI).

Methods For 790 patients from two large prospective
cohorts, ESSDAI, physician evaluation of disease activity,
ESSPRI and patients’ satisfaction with their current
health status were recorded. Receiver operating
characteristic curve analyses and anchoring methods
were used to estimate disease activity levels of ESSDAI
and the PASS of ESSPRI. At follow-up visit, patients and
physicians assessed, respectively, whether symptoms and
disease activity have improved or not. An anchoring
method based on this evaluation was used to estimate
MCII of ESSDAI and ESSPRI.

Results Low-activity (ESSDAI<5), moderate-activity
(5<ESSDAI<13) and high-activity (ESSDAI>14) levels
were defined. MCIl of ESSDAI was defined as an
improvement of at least three points. The PASS estimate
was defined as an ESSPRI<5 points and MCll as a
decrease of at least one point or 15%.

Conclusions This study determined disease activity
levels, PASS and MCII of ESSDAI and ESSPRI. These
results will help designing future clinical trials in SS. For
evaluating systemic complications, the proposal is to
include patients with moderate activity (ESSDAI>5) and
define response to treatment as an improvement of
ESSDAI at least three points. For addressing patient-
reported outcomes, inclusion of patients with
unsatisfactory symptom state (ESSPRI>5) and defining
response as an improvement of ESSPRI at least one
point or 15% seems reasonable.

Primary Sjogren’s syndrome (SS) is a systemic dis-
order primarily characterised by lymphocytic infiltra-
tion of exocrine glands, resulting in functional
impairment of salivary and lachrymal glands. The
inflammatory process however extends beyond the
exocrine glands and can potentially affect any organ.

As a result, clinical features can be divided into
two facets for which two disease activity indexes
have been recently developed by the European
League Against Rheumatism (EULAR) SS task
force: the EULAR SS disease activity index
(ESSDAI)! for systemic features and the EULAR SS
patient-reported index (ESSPRI)Y* for patients’
symptoms. These indexes have been developed to
be used as outcome measures in clinical trials and
improve clinical research in the field of primary SS.
Both indexes have been validated. They have been
shown to be wvalid, reliable and sensitive to
change.” * Sensitivity to change was, however,
better for ESSDAI than ESSPRL

This study aimed at defining disease activity
levels of ESSDAI, patient-acceptable symptom state
(PASS) with ESSPRI and minimal clinically import-
ant improvement (MCII) of these two disease
activity indexes. The objective was also to help
determine the most effective way of conducting
clinical trials for evaluation of new treatments in
primary SS and to suggest thresholds to be used as
entry criteria and response criteria.

PATIENTS AND METHODS

PATIENTS

EULAR cohort

Between 2009 and 2011, 395 patients with
primary SS, according to the American-European

¥ aular
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Figure 1

Distribution of European League Against Rheumatism Sjogren’s syndrome disease activity index (ESSDAI) score according to disease

activity levels. In patients from European League Against Rheumatism (EULAR) cohort at inclusion (A), at 6 months (B) and in the Assessment of
Systemic Signs and Evolution of SS (ASSESS) cohort (C). Vertical dot lines represents disease activity thresholds of moderate activity (ESSDAI=5) and
high activity (ESSDAI=14). ESSDAI score distribution is represented with mean value (square) and IQR, in each subgroups of activity as assessed by

the physicians.

Consensus Group (AECG) criteria,” from 14 countries were
prospectively included by 30 experienced investigators partici-
pating in this international EULAR collaborative project (project
code CLI 010). This 6-month study aimed to validate
ESSDAIs.* Investigators were asked to include approximately
half of patients with systemic features, and therapeutic manage-
ment was left to their discretion. This study was conducted with
the approval of the institutional review board of GHU Paris
Nord (n°IRB0006477). In each country, local ethical require-
ments have been observed.

ASSESS cohort

Between 2009 and 2011, 395 patients with primary SS accord-
ing to AECG were included from 15 centres of Rheumatology
and Internal Medicine in France in the Assessment of Systemic
Signs and Evolution of SS* (ASSESS) S-year prospective observa-
tional cohort that aim to identify predictive factors of systemic
complications.® 7 Therapeutic management was left to the dis-
cretion of treating physician. Data from baseline and the first
year were analysed in the present study. Both cohorts included
the same number of patients by chance.

MEASUREMENT
All specific questions are provided in online supplementary file 1.

Disease activity indexes

Status measures

At enrolment, physicians assessed systemic disease activity of
each patient with a 4-point Likert scale (inactive, low, moderate
or high) and a 0-10 numerical scale. They also completed
ESSDAI. ESSDAI theoretically ranges from 0 to 123 but
observed values rarely exceed 40. To remind them to distinguish
between activity and patients symptoms, they were asked also to
separately assess patients’ symptoms with a 0-10 numerical
scale. They also determined whether their patients were in
minimal disease activity (MDA) state. A definition of MDA was
provided, according to that used for rheumatoid arthritis.® * In
the EULAR cohort, all these scales were reassessed at 6 months.

Measures of change

At follow-up visit, physicians evaluated the change in disease
activity according to a five-point Likert scale (much worse,
worse, the same, better and much better).

Patient-centred measures

Status measures

At enrolment and at follow-up visit, all patients completed
ESSPRI. ESSPRI ranges from 0 to 10. At the 6-month visit in
the EULAR cohort, the patient’s acceptability/satisfaction of its

current state (taking account of his symptoms: dryness, fatigue
and pain) was also recorded.

Measures of change

In the EULAR cohort at the follow-up visit, patients evaluated
the change in their state according to a five-point Likert scale
(very importantly improved, importantly improved, slightly
improved, no change, worsened). To detect improvement,
patients also assessed whether their current health status has
importantly improved with a binary question.

STATISTICAL ANALYSES
Quantitative data are presented as mean=SD or median with
IQRs. The 95% ClIs for quantiles (median, upper quartile) were
calculated based on a method that is distribution-free that uses
order statistics (ranks) to compute the confidence limits as
described by Hahn and Meeker.'®

The following analyses aimed at defining disease activity levels
of ESSDAI, PASS of ESSPRI and MCII of ESSDAI and ESSPRI.
Analyses were performed in the two cohorts. If the results were
reasonably similar, the estimates were integrated to obtain the
final criteria. These final criteria were then tested for different
aspects of external validity on data of all clinical trials**~'® where
ESSDAI and/or ESSPRI have been measured, whatever their posi-
tive and negative results. The aim was to assess their ability to dis-
criminate between placebo and treated arms.

Definition of disease activity levels with ESSDAI
This step involved two distinct statistical methods.

Receiver operating characteristic curve analysis

Physicians’ evaluation of disease activity was used as an external
standard to determine the activity levels. For each cut-off, we
computed a separate receiver operating characteristic (ROC)
curve and calculated its sensitivity and specificity. For determin-
ing the cut-off of low-disease activity, we looked for the ESSDAI
score that better discriminated between patients with inactive or
low activity versus those with moderate or high activity. For the
cut-off of high-disease activity, we looked for the ESSDAI score
that better discriminated between patients with high activity
compared with all other patients. For each cut-off, we selected
the ESSDAI score having the maximal Youden index."”

Anchoring method according to MDA status

Two groups of patients were considered: those in MDA (MDA
group), and those not (non-MDA group). For each group, we
then identified the 75th centile of the ESSDAI values. This
upper quartile determined the threshold between low and
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moderate activity in the MDA group and the threshold between
moderate and high activity in the non-MDA group.'®

External validation

The threshold of moderate activity was foreseen to be used as
an entry criterion in randomised control trials (RCTs) evaluating
immunosuppressants or biologics. We then estimated, from
these two cohorts® © and from clinical trials,'' ™' the number of
patients that would have been eligible according to the obtained
thresholds. We retained the one sufficiently discriminating to
select patients with active disease, but not too restrictive, so as
not to limit recruitment for RCTs.

Determination of minimal clinically important improvement
(MCIi) with ESSDAI

MCII was estimated using an anchoring method based on the
physician’s assessment of evaluation of change in disease activity.
MCII was estimated in the population of patients considered as
‘better’. MCII was computed both as absolute and relative
change of ESSDAIL. MCII estimates were defined as the median
value of the change in ESSDAI score in the population judged
as improved.'” 2 To assess whether MCII estimates were above
measurement error, we also calculated the minimal detectable
change (MDC) with 95% confidence level using the following
formula (MDC=1.96*1/2*SEM). MDC provides another
threshold that helps interpretation, that is, when a score change
exceeds this level, there is reasonable certainty that it is true
signal, and not just noise or error.”!

External validation

In an RCT, MCII may be used as response criteria. We exam-
ined, using the different MCII estimates, what would have been
the response rates in the placebo and active treatment arms of
clinical trial.'*™'® Among them, we retained the minimal thresh-
old having the best ability to discriminate between placebo and
treated arms.

Definition of PASS with ESSPRI
PASS is defined as the value beyond which patients consider
themselves well. The concept of PASS for patients’ measures of
symptoms is similar to the concept of low-disease activity for
systemic disease activity measures.”*** However, they did not
necessarily overlap, particularly in pSS where patients’ symp-
toms and disease activity did not correlate.”

This step comprised also two distinct methods, performed in
the two cohorts.

ROC curve analysis

ROC curves were computed for various cut-offs of ESSPRI
score to calculate the sensitivity and specificity. To determine
PASS, we looked for the ESSPRI score that better discriminated
between patients who considered themselves in a satisfactory
state and those not. We selected the optimal cut-off of ESSPRI
as the one having the maximal Youden index.'”

Anchoring method

Two groups of patients were determined: those considering
their current health status as satisfactory (PASS group) and those
not (non-PASS group). PASS was defined as the 75th centile of
ESSPRI distribution in the PASS group.*

Final criteria and external validation
PASS threshold of ESSPRI might be used as entry criteria in RCTs
evaluating symptomatic treatments. We estimated, from these two

6 11-16 25

cohorts® ¢ and recent trials, the number of patients that
would have been eligible using the estimated cut-offs. We retained
the one that correctly classified the highest number of patients.

Determination of MCIl with ESSPRI

To estimate MCII, an anchoring method based on the patient’s
assessment of evaluation of change in symptom state was used.
MCII was estimated by focusing on the population of patients
who were considered as being ‘importantly and slightly
improved’. MCII was computed both as absolute and relative
change of ESSPRI. MClIs estimates were defined as the median
value of the change (absolute or relative) in ESSPRI score in this
target population. We performed the same analyses in the
patients that answered to the binary question that they consid-
ered their current health status as importantly improved.

External validation

To assess the relevance of the obtained MCII estimates as
response criteria and to assess whether a rounded value per-
formed the same as a precise estimate, we examined for each
threshold what would have been the response rates in placebo
and treated arms of previous trials."!™'® We finally retained the
MCII thresholds based on their ability to discriminate between
placebo and treated arms and its ease of use.

All statistical analyses involved the use of SAS release V9.3
(SAS Institute, Cary, North Carolina, USA) and R release V.2.2.7
(The R Foundation for Statistical Computing, Vienna, Austria)
statistical software packages.

RESULTS

Patients’ characteristics

The EULAR cohort (table 1) included 395 patients with a
median ESSDAI score of 6 IQR=2-12) and a median ESSPRI
score of 6 (IQR=4.3-7.3). A total of 350 patients (88.6%) have
been followed until the 6-month visit. The ASSESS cohort (table
1) included 395 patients with a median ESSDAI score of 2
(IQR=0-7) and a median ESSPRI score of 5.7 (IQR=4.0-7.0),
of whom 371 (93.9%) have been followed until the 1-year visit.

Definition of disease activity levels with ESSDAI

Using both anchoring method and ROC curve analysis, in the
ASSESS cohort and at the 6-month visit in the EULAR cohort,
the estimates of low-disease activity were similar (ESSDAI<S5)
(table 2). However, this threshold was higher at the baseline
visit of the EULAR cohort due to the inclusion of patients with
more active disease. The threshold of 5 was therefore retained.
Except for the JOQUER trial and for the ASSESS cohort that
included principally patients with low-disease activity, we esti-
mated that 60.0-93.3% of the patients from all recent trials and
from the EULAR cohort had an ESSDAI score >5 at inclusion
(table 3).

The estimates of high-disease activity were similar
(ESSDAI>14) in both cohorts and at each visit, whatever the
method used. According to this threshold, a high disease activity
was found in 23.9% (92/385) and 10.2% (39/383) of the
patients of the EULAR and ASSESS® cohorts, respectively, and
35/122 (28.79%), none, 10/119 (8.4%), 4/30 (13.3%) and 5/15
(33.3%) of the patients from TEARS,'? rituximab trial from
the Netherlands,'* JOQUER,"? BELISS'® and ASAP trials,"”
respectively.

Thus low-activity, moderate-activity and high-activity levels
were defined by an ESSDAI<S, between 5 and 13 and >14,
respectively (figure 1).
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Determination of MCII in disease activity with ESSDAI

In each cohort, MCII estimates were obtained for the whole
cohort and in the population of patients having at least moderate
activity at inclusion (table 5). From these results, three thresholds
were considered: improvement of two, three or four points of
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ESSDAL Since relative estimates were not concordant between
the two cohorts, only absolute changes were retained. For each
threshold, we estimated from data from recent trials the response
rate in the placebo and treated arms (table 4). MDC was 4.4 and
2.7 in the EULAR and ASSESS cohorts, respectively. These
thresholds were just below those of MCII estimates in each
cohort. We finally retained an improvement of at least three
points of ESSDAI as MCII since this threshold was the one that
better discriminated between placebo and treated arms.

Definition of PASS with ESSPRI

The PASS estimates (table 2) were similar across cohorts what-
ever the method used. The two estimates of 5 and 6 were tested
to assess how they discriminated between PASS and non-PASS
groups. The threshold of § was the one that classified the higher
number of patients (see online supplementary table S1). Even
less specific, this threshold was more sensitive and less restrictive
for inclusion of patients in clinical trial. This threshold was par-
ticularly sensitive to identify patients from the non-PASS group
and identify 76.1-81.8% of these patients. Thus PASS was
defined as an ESSPRI<S.

Determination of MCll in patients’ symptoms with ESSPRI
MCII estimates were obtained from the EULAR cohort: in the
whole cohort and in the population of patients having
ESSPRI>3 at baseline (table 4). In these two populations, MCII
estimates were, respectively, 0.67 and 1 point, whatever the
question and answer modality used; and relative MCII estimates
were 10% and 15% of the baseline value, respectively. Both esti-
mates differentiated similarly between placebo and active treat-
ment arms. We finally retained an improvement of ESPPRI of at
least one point for its ease of use, and the corresponding relative
estimate of decrease of at least 15% of the baseline value as
MCII (table 5).
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