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ABSTRACT. The scleroderma research community continued its focus on the development and proper validation
of the outcome measures for clinical trials in scleroderma during the special interest group meeting
at OMERACT 7. Deliberations focused on progress in the assessment of gastrointestinal disease,
renal physiology, vascular damage, and the unique challenges inherent in studying pediatric patients
with scleroderma. (J Rheumatol 2005;32:2477–80)
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Introduction
The scleroderma research community continued its focus on
the development and proper validation of the outcome
measures for clinical trials in scleroderma during the special
interest group meeting at OMERACT 7.

This is an exciting and productive time for the field of
outcome measures in scleroderma: there is widespread sup-
port and cooperation among members of the international
scleroderma research community and heightened interest in
scleroderma research secondary to developing medications
to treat this illness. This community has forged relationships
to provide for collaborative work and consensus approval of
new measures. In 2003, an international meeting of sclero-
derma researchers in Ancona, Italy, studied the area of out-
come tools for clinical care and developed ideas in conjunc-
tion with the OMERACT agenda1,2. The Scleroderma
Clinical Trials Consortium, an international umbrella group

of scleroderma trial centers, has both endorsed the OMER-
ACT agenda and supported its work with research grants on
outcome measure development. A project to build a clinical
trial data repository is being considered. Both traditional
pharmaceutical companies and biotechnology firms have
evinced interest in several aspects of scleroderma and are
investing resources into clinical trials in this disease.
Industry has an immediate need and interest in well validat-
ed assessment measures in scleroderma. Both industry and
the research community are eager to ensure that regulatory
agencies accept any new outcome measures, or modifica-
tions of older approaches, as valid tools for seeking approval
for new therapeutic agents to treat systemic sclerosis (SSc).

The special interest group on scleroderma at OMERACT
7 was focused not on areas that already had high levels of
research activity such as adult skin assessment, pulmonary
disease, or Raynaud’s phenomenon, but on bringing atten-
tion to some areas of outcome measure development for
which new data and initiatives have emerged in the last 2
years or are now emerging. Specifically, OMERACT 7
deliberations focused on progress in the assessment of gas-
trointestinal (GI) disease, renal physiology, vascular dam-
age, and the unique challenges inherent in studying pediatric
patients with scleroderma.

Development of a Health-related Quality of Life
Instrument in Scleroderma Patients with
Gastrointestinal Involvement
Involvement of the GI tract and SSc is extremely frequent:
GI involvement is the leading cause of morbidity and the
third most common cause of mortality in SSc4,5. Progression
of GI involvement is likely to be associated with worsening
of GI symptoms and a decrement in other aspects of health-
related quality of life (HRQOL). However, there is no GI
tract-targeted HRQOL instrument to capture the symptoms
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in SSc, although there are GI tract-related instruments of
this sort developed for other diseases6-8.

A reliable, feasible, and valid symptom-based, self-
reported questionnaire is needed to assess activity and
severity of GI tract symptoms in SSc and to document the
effects of GI tract involvement on HRQOL. After an exten-
sive literature search, an expert panel of rheumatologists,
gastroenterologists, and psychometricians were asked to
give their opinion on the domains or the areas of interest
from the patient’s and physician’s perspectives. A 74-item,
self-reported measure was designed to determine 3 main
areas: (1) bowel involvement; (2) emotional function; and
(3) social function. Thereafter, 2 focus groups of subjects
with SSc were conducted at the University of California at
Los Angeles. The goals of the focus groups were to refine
the questionnaire, to explore other domains that participants
felt might have been missed, and to reduce item redundan-
cy. The 16 patients with SSc were all women and 69% had
equal to or less than a high school degree. Their ages ranged
between 35 and 74 years, and 69% were Caucasian. Face
and content validity have been shown, but the questionnaire
needs to be field tested to assess feasibility, criterion validi-
ty, and response to change as per the OMERACT filter1.
Between 100 and 200 SSc patients will complete the GI-SSc
questionnaire, the scleroderma health assessment question-
naire, the Medical Outcome Study Short Form-36 Survey,
and patient global assessment. In addition, demographic
variables and laboratory data will be collected. The
test/retest reliability of the questionnaire will be assessed by
administering the questionnaire to a subset of patients twice,
with one week intervening. It is anticipated that this ques-
tionnaire will be fully validated prior to OMERACT 8.

Tools to Measure Renal Involvement in Scleroderma
In SSc, scleroderma renal crisis is the most important renal
complication and is well characterized. Chronic renal
involvement in SSc is much less well characterized, howev-
er, and its existence is sometimes doubted. In a longterm
study, glomerular filtration rate (GFR) was reduced signifi-
cantly after 5 years among 23 SSc patients with no inter-
vening scleroderma renal crisis and whose renal function at
diagnosis was normal; however, it is not clear if confound-
ing medications or illnesses were present. Work is under
way in the area of chronic renal disease.

Glomerular Filtration Rate
While accurate and reliable, inulin, iothalamate, EDTA (eth-
ylenediamino tetraacetate), and DTPA (diethylenetriamino
pentaacetate) clearances are expensive and often not feasi-
ble. Serum creatinine is an endogenous substance that is eas-
ily measured but that may underestimate a functional defect,
so measures of creatinine clearance are often preferred.
However, as urine collections are frequently inaccurate, cal-
culations of creatinine clearance based on the serum creati-

nine and a combination of other factors such as age, weight,
sex, ethnicity, serum albumin, etc., have been developed9.

The Cockcroft Gault equation [creatinine clearance = 1.2
× (140 – age) × weight in kg (× 0.85 if female)/serum crea-
tinine] or the GFR according to the Modification of Diet in
Renal Disease10 has frequently been used to measure GFR
[GFR = 170 × serum creatinine – 0.999 × age – 0.176 × urea
× albumin × 0.318 (× 0.76 if female; × 1.18 if African-
American]. Both formulae correlate well with the GFR as
measured by other methods, although both may overesti-
mate the GFR.

Blood Pressure Measurements 
Hypertension, per se, is a nonspecific sign associated with
renal disease but may be considered as a potential outcome
measure. It has significant variability and multiple measure-
ments are needed to define a given blood pressure level11.

Proteinuria
Proteinuria is a predictor of mortality and is related to renal
function damage as well as lung involvement in SSc
patients. Proteinuria was found in up to 33% of SSc patients
in one study, of whom 13% had hypertension12. Like hyper-
tension, proteinuria may be confounded by coexisting ill-
nesses and/or medications and is therefore not specific. Its
relevance as a measure of SSc-specific renal disease needs
further examination.

The State-of-the-art Regarding Scoring of Digital Ulcers
Digital ulcers are an important vascular outcome in sclero-
derma clinical trials, and interventions are frequently aimed
at reducing the incidence of new ulcers and/or promoting
healing of existing lesions. There are several etiological fac-
tors linked to ulcer development in scleroderma, including
occlusive arterial disease, severity of Raynaud’s phenome-
non, trauma to already diseased skin, infection, and calci-
nosis.

There are a number of issues that remain to be resolved
in assessing ulcer severity in scleroderma.
1. Determining the presence or absence of an ulcer is sub-
jective, and the reliability of their ascertainment both within
and between observers has yet to be tested.
2. Although ulcers typically occur in the pulp of the finger,
the occurrence of ulcers in other peripheral sites in the hand
(e.g., the dorsum of the fingers) may be important to assess.
3. The severity of ulcers in terms of depth and stage of heal-
ing are normally documented based on subjective opinion,
which is subject to considerable variability and error.
Finally, the relative contribution of the different pathologi-
cal processes listed above cannot be easily distinguished in
a given patient. Such distinctions may be important since
they may influence response to therapy.

Several options are being studied with the goal of devel-
oping a digital ulcer scoring system that satisfies the
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OMERACT filter. One option under discussion from a UK
group is the development, based on expert clinical opinion,
of an atlas providing pictures of definite scleroderma ulcers
as well as lesions, which should not be scored as ulcers. If
such an atlas displayed a wide enough range of digital
ulcers, it could satisfy both face validity and content criteri-
on of the OMERACT filter. It would also be developed to
provide a severity grading system, thus potentially allowing
testing of sensitivity to change. The reliability of this atlas
would need to be tested both within and between observers
using either real patients or photographs. Barriers to the fea-
sibility and practicality of this atlas include the difficulty of
obtaining sufficient high-quality photographs and judging
ulcer size and depth using such an atlas. An alternative
approach might be to grade ulcers clinically and photograph
them so that the stored digital images could be scored sub-
sequently in a standardized manner by one or more trained
observers. These and other alternatives were discussed and
will be considered for further testing.

Skin Scoring Among Pediatric Patients with SSc
The Modified Rodnan Skin Score (mRSS) for skin thickness
has been a primary outcome measure in many of the therapeu-
tic trials in adult SSc and is a core assessment technique for
most international descriptive investigations in SSc13. This skin
score is validated in the adult population with face, content, cri-
terion, discrimination, construct validity, and feasibility2.

The mRSS has never been evaluated prospectively in the
pediatric population. Because children are not “small
adults” and childhood skin changes occur with growth, the
mRSS (17 skin sites, each scored by integers 0–3) was eval-
uated in 217 healthy children, including 100 girls. The chil-
dren’s ages ranged from 2.9 to 16 years. The mean mRSS
was 13.9, with a range between 4 and 25; no single area
score was > 2. There was a linear correlation between mean
body mass index (BMI) and mRSS through the age of 12,
and the mRSS showed a correlation with Tanner stages (rat-
ings for signs of sexual maturation). The mRSS scores in
healthy children extended well into the “abnormal” range
for adult patients with SSc, as the mean mRSS in healthy
adults is 0. For example, in the cohort of Sato, et al14 the
mean mRSS score was 6.4 (standard deviation 8.3) among
patients with limited SSc and 19.1 (standard deviation 8.1)
among those with diffuse SSc14. Thus, even the face validi-
ty of the mRSS in children requires further consideration. If
a modification of the mRSS is to be used in the pediatric
population, the whole range of validation criteria will need
to be considered, as will compensation for body mass index
and stages of growth.

Further Considerations and the Way Forward
In an informal continuation of the special interest group
meeting for SSc, the following plans were laid for the next
2 years, in preparation for OMERACT 8:

1. The validation of the GI SSc HRQOL instruments will be
completed, an attempt will be made to discern the minimal-
ly clinically important difference using this questionnaire,
and work will begin to ascertain the relationship between
the GI SSc questionnaire and other GI measurements (e.g.,
endoscopy, radiologic techniques).
2. Validation of tools to measure renal function in SSc will
be completed (not including definition and measurement of
scleroderma renal crisis, which was not deemed necessary to
develop further). It was further agreed that examination of
the frequency and definition of chronic renal failure in SSc
was necessary.
3. Careful consideration of methods to measure vascular
change, and both the occurrence and healing of digital ulcer-
ations will require significant time, and perhaps the devel-
opment of additional approaches.
4. The development of a skin score for pediatric SSc patients
remains an important and high priority issue and one deserv-
ing collaborative and concentrated attention.

It was also decided that work from OMERACT 7 could
be completed in time for OMERACT 8. Specifically:
1. Skin scoring in adults, previously validated for the mRSS,
will continue to be tested using additional skin scoring
systems.
2. Pulmonary function measures in SSc, already validated in
outline, will be further tested and developed, including func-
tional measures such as the 6 minute walking distance,
imaging techniques such as the high-resolution computer-
ized tomographic scan, and histological/immunological
based approaches, such as bronchoalveolar lavage, etc.
3. An overarching goal that must remain: validation of a
composite measure of response, analogous to the American
College of Rheumatology 20% response criteria or Disease
Activity Score 28, to encompass multiple organ systems and
reflect response of the whole patient to therapeutic
interventions.
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