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The goal of the Outcome Measures for Sjögren’s
Syndrome Workshop was to develop consensus on a core
set of outcome measures for clinical trials in Sjögren’s syn-
drome (SS). Before the workshop, participants were sent
an outline of issues relevant to the development of out-
come measures in SS and were invited to submit abstracts
on candidate outcome measures. Participants were asked to
consider the quality of data for each measure in published
studies [number of subjects included, reproducibility and
validity, sensitivity to change, variability (standard devia-
tion, standard error or other), power, number of subjects
likely to be needed in clinical trials, and placebo response
rate]. 

INTRODUCTION AND OVERVIEW
During the first part of this one and one-half day meeting,
the workshop process was reviewed and overviews were

presented on approaches to development of outcome meas-
ures as well as the prevalence of the features of SS.
Workshop presenters (listed* below) then reviewed data on
outcome measures relevant to clinical trials in SS.
Presentations were structured broadly into 3 main areas:
subjective, objective, and additional measures. After each
presentation, voting machines recorded participant respons-
es to questions about the data and outcome measures that
had been addressed. The responses were viewed on a screen
as histograms immediately after voting, and the results were
discussed further.

Dr. Simon Bowman presented an overview of the frame-
work used to develop outcome measures in multisystem
rheumatic diseases such as systemic lupus erythematosus
(SLE), beginning with the efforts of the European
Community working group, the Copenhagen Model, and the
SS Outcome Measures Workshop held in Oxford, UK, in
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which a framework for developing consensus on measures
for clinical trials in SS was developedl.

Dr. Stanley Pillemer presented an overview of the out-
come measures developed for rheumatoid arthritis (RA)
clinical trials, which focus more on the more frequently
involved manifestations (e.g., joints). In both RA and SS,
pulmonary and ocular disease, vasculitis, and neuropathy
may occur. He suggested that the experience in RA may
serve as a model for the development of outcome measures
for SS, based on more prevalent features of SS, such as
exocrine involvement and laboratory measures, rather than
the comprehensive multisystem approach used in SLE.

Dr. Arthur Bookman presented the results of a cross-sec-
tional evaluation of 323 consecutive patients that had been
prescreened for objective evidence of dry eyes, evidence of
dry mouth on inspection, or parotid swelling. Of these, 169
satisfied the American-European classification criteria for
SS2. SS patients had more ocular damage, higher minor sali-
vary gland biopsy scores, greater prevalence of lymphomas,
and more frequent laboratory abnormalities. Subjective
measures correlated poorly with the degree of salivary or
lacrimal flow. It was acknowledged, however, that subjec-
tive distress is a critical variable for the patient and will like-
ly remain an important consideration in efficacy trials for
therapeutic interventions. 

SUBJECTIVE MEASURES 
Sicca symptoms
Simon Bowman*: Sicca (dryness) features are the hallmark
of SS and a major cause of disability and reduced quality of
life (QOL) in patients with this condition. There is a grow-
ing realization that symptoms, rather than flow rates, mat-
ter more to patients and hence are important in clinical
trials3-6.

Most dry eye questionnaires were developed to screen
populations in surveys. The most studied is the Ocular
Surface Disease Severity Index (OSDI), which has been
used in clinical trials and fulfills the majority of validation
criteria in terms of discriminating dry eye patients and cor-
relating with dry eye severity (see below)3.

Ad hoc dry mouth measures have also been used in clin-
ical trials4. The Xerostomia Inventory has been developed to
assess oral dryness5 and validated in terms of face, content,
and criterion validity in individuals with symptomatic
xerostomia. There has also been interest in developing more
global oral health related quality of life (HRQOL) question-
naires.

Bowman and coworkers recently developed the Sicca
Symptoms Inventory (SSI) incorporating questions derived
from patient interviews and published sicca symptom ques-
tions, and validated the SSI in terms of face and construct
validity and reliability6. The sensitivity of these question-
naires in detecting improvements in clinical trials remains to
be determined.

QOL instruments applied to the visual effects of eye dis-
ease and the use of questionnaires in dry eye diagnosis
Anthony Bron, Angus Warwick Turner, Gary Foulks*:
Interest grows in measuring the impact of dry eye symptoms
on QOL in SS using psychometrically validated question-
naires. Mangione, et a17 developed a 51-item HRQOL
instrument, the National Eye Institute Visual Function
Questionnaire (NEI-VFQ), based on the assessment of QOL
indices in a large sample of patients with reduced vision
from various causes. The instruments showed an internal
consistency of between 0.66 and 0.94, with a subscale test-
retest reliability of between 0.68 and 0.91. A reduced, 25-
item instrument is also available (NEI-VFQ 25).

The OSDI is a 12-item questionnaire designed to assess
the impact of dry eye symptoms on vision-related perform-
ance. The questionnaire items were generated from the com-
ments of patients in clinical trials, suggestions of investiga-
tors, and material derived from other QOL instruments3. Its
reliability and validity have been assessed in comparison to
other questionnaires including the Medical Outcome Study
Short Form-12 health survey (SF-12), the NEI-VFQ 25, and
the McMonnies’ questionnaire. The OSDI is accepted as
reliable and valid for assessment of dry eye related symp-
toms. It has not, however, been tested in primary SS.

Assessment of fatigue in primary SS
Elke Theander*, Lennart Jacobsson: A number of fatigue
measurement instruments are available. They vary with
respect to validity, reproducibility, responsiveness to
change, and ease of use. A structured Medline literature
search identified the visual analog scale (VAS) as the most
commonly used fatigue measure in SS. It was used in 5 stud-
ies, 3 of which were intervention trials. The vitality score of
the SF-36 was used in 4 SS studies as a measure of fatigue,
but was not used in intervention trials. So although the SF-
36 vitality score is widely used and is valid and discrimina-
tive, no data exist on its responsiveness in SS. The Chalder
Fatigue Scale8 was used in 3 studies on SS and in several
others on SLE; none was an intervention trial; the
Multidimensional Fatigue Instrument (MFI)9 was used in 2
Dutch SS studies, but none was a longterm followup or
intervention study. Other instruments, such as the Profile of
Mood States, Nottingham Health Profile, Fatigue Severity
Scale, Piper’s fatigue instrument, and the Dutch Fatigue
Scale, either have been used in only a single study or have
not been used at all in SS. The Profile of Fatigue and
Discomfort (PROFAD) is a newly developed instrument
designed specifically for SS10. A Swedish version is being
validated at the University of Lund, Malmö. The design of
the PROFAD is a 16-item, 8-point scale, analyzing 6 differ-
ent facets of fatigue, belonging to 2 fatigue domains (somat-
ic and mental). Since it has been derived from specific
symptoms of SS patients, it may be the most attractive to use
in future studies together with SF-36 (vitality) and VAS.
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HRQOL issues in SS patients                                       
Susan Racine, Ann Parke*: Data were presented from a
study of 48 patients suggesting SS is associated with signif-
icantly higher levels of depressive symptoms, as based on
the Center for Epidemiologic Studies Depression scale, than
seen in 84 patients with early onset RA and 64 healthy con-
trol subjects. Dry mouth symptoms independently con-
tributed to depressive symptoms among women with rheu-
matic diseases and were also common among early RA
patients. Given that depressive symptoms influence QOL,
this suggests that further studies of the relationships among
depressive symptoms, dry mouth, and HRQOL are warranted.

OBJECTIVE MEASURES
Oral objective measures: sialometry in clinical trials 
Philip Fox*: Sialometry is the most widely used measure of
salivary performance in clinical trials. When carefully per-
formed by experienced investigators, the reproducibility is
high but the result is technique-dependent.

Issues to consider include effects of concomitant medica-
tions on salivary function, unstimulated versus stimulated
saliva collection, and whole saliva versus collection of sali-
va from individual glands. Whole unstimulated salivary
flow is the simplest method and appeared to be the most
reproducible for use in clinical trials. Collection of secre-
tions from individual salivary glands is important when
sialochemical studies are to be performed  The level to
which salivary function must increase to improve subjective
dryness remains unclear. The use of percentage increase in
saliva production as an outcome measure in populations
with severe impairment of saliva production is problematic,
since a very small absolute increment may represent a large
percentage increase.

It is difficult to define a clinically meaningful level of
improvement in saliva production. Most studies have there-
fore analyzed data in terms of statistically significant differ-
ences in saliva production, between treatment groups com-
paring baseline to postintervention levels.

Sialochemistry in clinical trials
Jane Atkinson*: Elevated sodium and chloride ion concen-
trations are typical in SS and have potential diagnostic
value11. Activated lymphocytes in the salivary glands pro-
duce autoantibodies that can be measured in saliva, includ-
ing IgA and IgM-rheumatoid factor, anti-SSA, and anti-
SSB. Other inflammatory proteins that are increased in SS
saliva include lactoferrin, lysozyme, the cell surface protein
α2-microglobulin, and cytokines such as interleukin 6 (IL-
6), IL-10 and tumor necrosis factor-α (TNF-α). One study
has suggested that salivary IL-6 levels may be a useful
measure in clinical trials, and 2 studies have suggested that
salivary IgM concentrations may decline with treatment
(bromhexine and N-acetylcysteine). While there is currently
insufficient evidence that sialochemical measures are useful

as outcome measures in clinical trials, further investigation
is warranted.

Salivary scintigraphy as an outcome measure in SS
George Hermann, Frederick Vivino*: Dynamic imaging
after intravenous injection of 99mTcO4

- allows estimation of
functioning salivary gland uptake and secretion into the oral
cavity. Semiquantitative assessment of salivary gland dys-
function using scintigraphy is useful in the diagnosis and
classification of SS and potentially also as an outcome
measure.

Data were presented on 413 visitors to a xerostomia clin-
ic and 30 healthy, non-xerostomia controls (unstimulated
salivary flow > 0.3 ml/min) who underwent stimulated sali-
vary scintigraphy. In all, 187 patients met modified
American-European criteria for SS2. Controls showed vig-
orous uptake12. In all, 136 SS patients showed uptake or
secretory dysfunction (sensitivity 73%) characterized by
one of 3 patterns: (I) deficient uptake with deficient or inde-
terminate secretion (n = 95, 70%), (2) deficient uptake but
normal secretion (n = 15, 11%), or (3) normal uptake but
deficient secretion (n = 25, 19%). Unevaluable secretion due
to lack of uptake occurred in 63 studies.

Sixty-one patients were then empirically treated with
pilocarpine (10-30 mg/day) or the SalitronTM electrostimu-
lation system (minimum 6 V tid) for 3 or more months13.
The 28 responding patients increased their unstimulated
salivary flow rates by a mean of 0.3 ± 0.26 ml/min com-
pared with the mean change of 0.02 ± 0.05 ml/min of the 33
nonresponders (Mann-Whitney p < 0.001). Mean scinti-
graphic scores of nonresponders significantly exceeded
those of responders for all 3 scintigraphic parametric strata:
uptake (10.6 vs 7.3, p < 0.03), release (11.9 vs 7.6, p <
0.001), and combined uptake/release (22.5 vs 15.3, p <
0.001). Receiver operating characteristic analysis produced
areas under the curve of 0.73 for uptake, 0.77 for release,
and 0.75 for combined uptake/release scores. In 6 initial
treatment responders, subjective xerostomia worsened over
time periods of 21-84 months despite adequate therapy, and
mean combined uptake/release scintigraphy scores
increased from 15.2 to 22.7 in followup scans. These pre-
liminary data suggest that scintigraphic assessment may
serve as an outcome measure in future clinical trials and as
a surrogate marker of glandular disease progression in
longterm studies.

Ophthalmic outcome measures in clinical studies of
treatment for SS
Janine Smith*: Articles on ophthalmic outcome measures
used in clinical trials in patients with SS reported in English
in the past 10 years were identified through a literature
review using PubMed search engine. Twenty-seven clinical
trials were identified: 15 were randomized and placebo-con-
trolled and 12 were open-label and/or included no control
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group. Of the clinical studies reviewed, 5 randomized,
placebo-controlled clinical trials of treatments of SS showed
a statistically significant treatment effect over placebo for an
ocular outcome measure: bromhexine, cevimeline, gamma-
linolenic acid supplementation (Efamol), pilocarpine, and
N-acetyl-cysteine. However, only the trials of the secreta-
gogues3,14 had a clearly defined ophthalmic primary out-
come measure, which was in each case a global assessment
of ocular dryness.

Various ophthalmic outcome measures have been includ-
ed in clinical trials of SS. The most common measures were:
Schirmer test (n = 20), surface vital dye staining (n = 18),
assessment of symptoms of dry eye (n = 17), tear breakup
time (n = 10), tear lysozyme (n = 5), artificial tear use (n =
3), conjunctival impression cytology (n = 3), and tear lacto-
ferrin (n = 1).

In future studies, the mechanism of action of the thera-
peutic modality and the responsiveness of the outcome
measure should be considered in the study design process.
The development of composite measures of ocular surface
disease could improve the ability to measure clinically rele-
vant changes in disease activity and response to treatment.
There is a need for the identification and standardization of
valid, reproducible, responsive ophthalmic outcome meas-
ures for use in clinical trials of SS.

Estimating ocular surface damage by grading ocular
surface staining
Anthony Brown, Angus Warwick Turner, Gary Foulks*: Van
Bijsterveld (1969) investigated the sensitivity and specifici-
ty of 3 diagnostic tests for dry eye — Schirmer I, Rose
Bengal, and lysozyme lysis — in 550 controls and 43
patients with sicca syndrome. Grading of surface damage
used a scale of 0-3 for each of 3 ocular surface compart-
ments in the interpalpebral aperture, giving a scale range of
0-9. With a staining intensity score limit of 3.5, the proba-
bility of misclassification of a patient was 5%, and of a per-
son from the control group, 4% (sensitivity 95%; specifici-
ty 96%).

The Oxford grading scheme (1984) quantifies ocular sur-
face damage in patients with dry eyes by comparison of sur-
face staining with grading charts simulating the distribution
of surface damage usually encountered in dry eye. The max-
imum score for each panel is 5, and therefore the range of
grades is from 0 to 15.

Although the reliability depends on the consistency with
which the observer compares their findings with a grading
chart, a study of intra- and interobserver repeatability in
Oxford suggested that the scoring system has good repro-
ducibility. (Hardman-Lea; Association for Eye Research
meeting 1986). The National Eye Institute (NEI)/Industry
scheme was devised at the NEI/Industry meeting of 199416

and has been used in clinical trials. The grading charts
depict the cornea and conjunctiva, and the observer is

instructed to grade the cornea and the 2 exposed conjuncti-
val regions. Grading is conducted in 5 corneal zones and 4
conjunctival zones. Each zone is graded from 0 to 3, based
on reference to 4 boxes in which the number density of the
portrayed dot clusters is scaled (one box is empty). The
range of grades is from 0 to 33 (15 + 9 + 9). Further work is
needed to ensure standardization of use in clinical trials.

Photographic digitization of the staining pattern, if vali-
dated, would offer a major advantage not only for clinical
trial use, but also in rheumatology clinics, where an oph-
thalmologist able to accurately grade surface staining may
not be available.

Identification of predictive biomarkers in SS clinical
trials: a metaanalytic approach
Nehad Soloman*, Mickel Khlat, Anang Modi, Martin
Feuerman, Steven Carsons: The literature of the past 40
years was reviewed comprehensively to compile all SS clin-
ical trials that included clinical and serological outcomes.
Studies included for analysis required at least 10 subjects,
commonly available biomarkers, and the use of a criteria
set for diagnosis. Eight studies met these requirements.
Statistical analysis was carried out on both serologic and
clinical outcomes using paired t tests derived from
weighted means and standard deviations at baseline and
endpoint, as well as by formal metaanalysis utilizing stan-
dard effect sizes. Biomarkers studied included IgG, IgM,
IgA, SSA, SSB, RF IgG, RF IgM, erythrocyte sedimenta-
tion rate, and C-reactive protein. Clinical outcomes
included both subjective and objective measures. A statis-
tically significant decrease in IgG and SSB post-treatment
with various modalities was noted. IgG was evaluated in
all patients (n = 1.64, p = 0.0013) SSB decreased post-
treatment and had the largest effect size (–0.61) despite
the small number of patients studied (n =  29, p = 0.0158).
Out of the total number of patients studied (n = 164), a
small subset of patients (n = 38) were treated with hydrox-
ychloroquine and showed a statistically significant
decrease post-treatment only in IgG (p = 0.02). Only one
hydroxychloroquine study examined SSB (n = 10, p <
0.05). Of the objective measures studied, salivary flow
had a significant improvement post-treatment (n = 109, p
= 0.0001). All subjective measures of outcome displayed
a decrease in the percentage of patients with symptoms
post-treatment. Dry eyes (81% vs 69%, p = 0.08), dry
mouth (64% vs 46%, p = 0.006), and arthralgias (80% vs
43%, p = 0.001). Pearson’s correlation coefficient showed
an inverse linear relationship between IgG and salivary
flow (r = –0.58) that trended towards significance (p =
0.07). Of the biomarkers studied, therefore, total quantita-
tive immunoglobulins, in particular IgG, may serve as a
good measure of outcome in SS. SSB may be promising
as well, but larger studies are needed to assess the speci-
ficity of these markers in SS.
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Laboratory measures for longterm outcomes, including
lymphoma and mortality
Haralampos Moutsopoulos and Steve Carsons*: The risk of
lymphoma development in patients with primary SS is 40
times higher than in the general population. Three sequen-
tial studies from Greece clearly substantiated the increased
incidence of lymphoma and its association with increased
mortality in patients with primary SS; they also specify
adverse predictors of long-term outcomes. The presence of
parotid gland enlargement, palpable purpura, low C4 levels,
and mixed monoclonal cryoglobulinemia at first visit were
shown to be adverse prognostic factors that distinguish
patients at high risk for the development of lymphoprolifer-
ative disorders.

Increased mortality is observed in patients with primary
SS compared to the general population (mortality ratio:
1.15). One to 5 deaths of patients with primary SS are
attributed to lymphoma. The presence of the adverse prog-
nostic factors (palpable purpura, low C4 levels) is strongly
correlated with the increased mortality. By contrast, the
mortality rate of patients with primary SS is identical to that
of the general population after the exclusion of high-risk
patients with SS. The data from the Greek studies revealed
that simple clinical and laboratory variables can be excel-
lent predictors of the adverse long-term outcomes in SS17.

Labial salivary gland (LSG) histopathology as a measure
of therapeutic or disease outcome in patients with SS
Troy Daniels*: LSG histopathology has routinely been used
since the 1970s as a diagnostic criterion for the salivary
component of SS. However, use of this tissue as an outcome
measure has been very infrequent, mainly because it
requires repetition of an invasive procedure. There have
been 2 studies in which therapeutic outcomes of SS have
been assessed with repeated LSG biopsies. In the first retro-
spective study, second biopsy specimens from 3 of 5
untreated patients and from 4 of 5 patients treated with pred-
nisone, chlorambucil, or x-ray exhibited increased lympho-
cytic infiltration, while 2 of 4 patients treated with
cyclophosphamide exhibited decreased infiltration18. In a
second randomized, double-blind study, no significant
changes were found in second biopsy specimens from any
of 22 patients receiving prednisone or piroxicaml9. Other
studies that have assessed the progress of SS over time in
patients not receiving treatment have shown progressive
salivary lymphocytic infiltration on repeated LSG biopsy in
a substantial portion of patients. However, all the studies
have used different diagnostic criteria to establish the pres-
ence of SS in the study patients and different means of his-
tologically assessing the LSG biopsy specimens.

ADDITIONAL OUTCOME MEASURES
Lower urinary tract symptoms and sleep disturbance in
primary SS

Maureen Rischmueller*: Rischmueller and coworkers
recently demonstrated in a controlled, cross-sectional study
that urological symptoms (primarily urgency) and daytime
sleepiness are more severe in female patients with primary
SS; as well, a trend towards increased fatigue in SS patients
was noted20. This study used the American Urology
Symptom Index-7 to quantify urological symptoms, the
Epworth Sleepiness Scale (ESS) to assess daytime somno-
lence, and the FACIT-F scale to assess fatigue. These results
might suggest that urological symptoms are an under-recog-
nized feature of SS and that fatigue may in some cases be
secondary to an underlying sleep disorder leading to day-
time sleepiness.

Increased daytime sleepiness in SS might result from
repeated waking due to ocular or oral discomfort, or possi-
bly from obstructive sleep apnea associated with altered
surface tension in dry upper airway mucosal surfaces.
Alternatively, both urological symptoms and sleep distur-
bance might reflect muscarinic receptor/autonomic dys-
function. The Autonomic Symptom Profile is a recently
developed, self-administered, 169-item questionnaire con-
cerning different aspects of autonomic symptoms that
shows promise in assessing autonomic symptoms in clini-
cal trials and epidemiological studies, and may be of value
in SS.

ECLAM-SS: a modified version of the ECLAM to eval-
uate disease activity in patients with SS
Claudio Vitali* and Nicoletta Del Papa. The European
Consensus Lupus Activity Measurement Scale (ECLAM)
has been developed by a European consensus group as a
reliable and sensitive method of measuring disease activity
in SLE21. A modified version, the ECLAM-SS, is now pro-
posed, for use in primary SS. As well as deleting some items
that are not relevant to SS, additional items on major sali-
vary gland swelling and cryoglobulinemia have been added
to improve its potential validity and sensitivity. Large mul-
ticenter studies are now needed to validate the ECLAM-SS
in assessing disease activity in SS.

Outcome measures in primary SS — experience from
randomized clinical trials (review)
Karsten Asmussen*: A search of Medline and the Cochrane
Controlled Trial Register from 1966 to 2002 identified 34
randomized controlled trials testing the efficacy of 15 drugs
on more than 2000 patients with SS. Over 100 different
measures were reported for assessing SS. The most frequent
related to the sicca features and included symptom scores,
specific complaints, global exocrine scores, exocrine flow
rates, and signs. The majority of these showed sensitivity to
change. Very few studies addressed non-exocrine disease
manifestations. Some studies used markers like immuno-
globulin levels, autoantibodies, cytology, and serial labial
gland biopsy. In many trials, response to placebo was sig-
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nificant, averaging 10-25% for symptomatic measures and
glandular output.

In summary, a growing number of clinical trials have put
focus on SS as a treatable disorder. A diversity in assessment
tools in these trials has hampered comparison across studies.
Consensus on a core set of criteria for monitoring this
important autoimmune disorder is needed.

VOTING RESULTS: PROPOSED OUTCOME 
MEASURES
The results of the voting were displayed after each presen-
tation, leading to considerable discussion. During the
evening of the first day results were summarized, and out-
come measures were ranked from those with the highest to
those with the lowest support. The Workshop Chairs decid-
ed a priori that measures supported by more than 50% of the
participants were to be put to a vote on the morning of the
second day as candidates for a core set of outcome meas-
ures. Measures with > 6% to 50% support would be voted
on for inclusion as secondary outcome measures; there
would also be a discussion of the merits of measures that
received less than 6% of participant support.

More than 90% of participants voted in favor of the list-
ed items as a whole for each of the 3 categories (Table 1).
During deliberations, participants strongly expressed the
view that the outcome measures selected should serve to
enhance further data collection on relevant outcomes in clin-
ical trials of SS. It was evident that considerable information
was available in some areas relevant to SS outcomes, for
example, many studies on outcome measures pertaining to
dry eyes, that could not adequately be presented in the time
allocated during the workshop. In other areas, information
was insufficient to determine whether certain outcomes
could be useful or should be ruled out.

The group as a whole was disparate and included oph-
thalmologists, dentists, rheumatologists, statisticians, basic
scientists, and clinicians. This raised concerns of the validi-
ty of voting in specialized areas outside of their own expert-
ise. Participants therefore recommended that working

groups in ophthalmology, dentistry, rheumatology, and other
areas be established to advise which would be the most valid
and useful measures in those areas. In addition, the partici-
pants recommended that outcome measures selected should,
as far as possible, be included in all future clinical trials in
SS in order to allow for an iterative process as the field
develops.

A broader bibliography for this workshop is available
online at: www.sjogrens.org/research/outcomemeasures.html 
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