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Abstract
Background: ACR CRISS score is calculated from change in 5 clinically relevant
core items of mRSS, HAQ-DI, Patient Global Assessment (PtGA), Physician Global
Assessment (MDGA), and FVC % predicted, using a weighted exponential formula.
The score was provisionally approved by ACR as a primary efficacy outcome for
12-month trials in dcSSc, noting the score had not been validated using external
data. ACR CRISS score was pre-specified as primary efficacy outcome in Phase 2
study JBT101-SSc-001 (NCT02465437) of lenabasum in dcSSc. The hypothesis
was that data from JBT101-SSc-001 would provide initial external validation of ACR
CRISS score.
Materials and methods: JBT101-SSc-001 (NCT02465437) included 4-month,
double-blinded, randomized, placebo-controlled Part A and an open-label extension
(OLE). Baseline, 4-month and 12-month data were analyzed for Spearman’s
correlations between pairs of: core items at baseline; change in core items; and
ACR CRISS score and change in each core item. Median ACR CRISS scores
were determined in subjects with different levels of improvement in patient-reported
HAQ-DI and PtGA.
Results: Core items at baseline and change in core items at 4 and 12 months were
not redundant, defined as correlations < 0.80. The strongest correlations at
baseline were between PtGA and HAQ-DI, HAQ-DI and MDGA, and PTGA and
MDGA (r ≥ 0.60, p ≤ 0.0001). Correlations between ACR CRISS and change in
each core item were all statistically significant, p ≤ 0.05 at both 4 and 12 months
and greatest for ACR CRISS and change in mRSS (p < 0.0001). Median ACR
CRISS scores increased with increasing levels of improvement in HAQ-DI and
PtGA. For example, for improvements in HAQ-DI at 12 months, of no
improvement, and improvement at least - 0.125, -0.250, and -0.375 points, median
ACR CRISS scores were 0.02, 0.39, 0.82, and 0.97, respectively.
Conclusions: These analyses provide preliminary validation of ACR CRISS score,
showing core items and change in core items were not redundant, each core item
was reflected in the score, and clinically important improvement in outcomes that
reflect how the patient feels or functions (HAQ-DI and PtGA) were reflected in
higher ACR CRISS scores. Additional validation in other trials is warranted.

Background
 American College of Rheumatology Combined Response Index
in diffuse cutaneous Systemic Sclerosis (ACR CRISS) Score
 Developed by an international group of experts in SSc
clinical trials
 Data-driven and consensus-driven process
 Developed as an outcome for 12-month trials
 Provisionally approved by the ACR in 20161
 Calculation of ACR CRISS Score
 Step 1. Assign score of “0” if significant new organ
damage related to SSc occurs
 Step 2. Calculate score change using change from
baseline in: mRSS; PtGA; MDGA; HAQ-DI; and FVC %
predicted
 Both improvement and worsening in core items are incorporated
into score

Figure 1. ACR CRISS Score Formulation. The ACR CRISS score is an
exponential, weighted score that provides a probability of improvement from
baseline, scored as a number between 0.000 to 1.000 or percentage between
0.0% to 100.0%. The more core items improve, the greater the improvement.
Change in mRSS has the greatest weight.

Figure 2. ACR CRISS Scores Generated by Different Levels of Improvement
in mRSS and Impact of Adding improvements in Other Core Items. As an
example, a 5-point improvement in mRSS by itself yields an ACR CRISS score =
0.18. Improvements in the other 4 core items would to this, so that if a patient has
minimal import difference levels of improvement in each of the 5 core items, ACR
CRISS score would increase to 0.70.

Methods

Objective
Objective: Provide Initial Validation of ACR CRISS Score
 Questions:
 Are the core items clinically relevant?
 Are core items redundant at baseline and changes in individual core
items redundant?
 Given the weighted nature of the scoring algorithm, does the score
reflect change in each core item?
 Does the score reflect clinically meaningful changes in how the patient
feels (PtGA) or functions (HAQ-DI)?

Core Items are Clinically Relevant
Core Items Reflect How the SSc Patient Feels, Functions, and Survives
 PtGA and HAQ-DI directly reflect how the SSc patient feels or functions
 mRSS, MDGA and FVC % predicted indirectly reflect how the SSc patient
feels, functions, or survives
 Change in mRSS is associated with change in survival2
 The MDGA has predictive ability for mortality3 and correlates (r ≥
0.30) with PtGA, HAQ-DI, SF-36 Physical Component Summary,
and patient assessment of disease severity4
 Low or worsening FVC % predicted has been associated with higher
mortality.5 The rate of decline and percentage change in FVC is
predictive of need for oxygen or lung transplantation or death.6 FVC
% predicted has low but statistically significant correlations with SF36 physical health domain, General Health Perceptions and SF-36
Mental Health Domain Role, Emotional7 as well as with Breathing
VAS.1

ACR CRISS Score Reflects Change in
Each Core Item

 Spearman correlations of data
(baseline and change scores) from
Phase 2 study of lenabasum in
dcSSc (JBT101-SSc-001), in which
ACR CRISS score was primary
efficacy outcome
 Determine ACR CRISS score in
groups with different categories of
change in core items

Figure 3. Whisker Plot of ACR
CRISS Scores for Individual
Subjects from Lenabasum
Phase 2 Study JBT101-SSc-001,
Part A. Orange = placebo; blue =
lenabasum. The solid horizontal
line within each whisker plot is the
median value, and the grey
shaded area includes all values
from minimum through median

Core Items were not Redundant at Baseline,
4, or 12 Months
 Core items were not
redundant in the dataset from
which the ACR CRISS score
was developed1
 Correlation coefficient < 0.80
was used to indicate lack of
Table 1. Correlations between Core Items at Baseline.
1
redundancy
 Strongest correlations were:
 PtGA and HAQ-DI
 PtGA and MDGA
 HAQ-DI and MDGA
 Correlations between change
scores were all directionally
correct
 Change scores were not
Table 2. Correlations between Change Scores in Core Items.
redundant

ACR CRISS Score Can Detect Treatment
Differences in Clinical Trials

 Correlations all directionally correct
 Change scores in all core items contributed to the ACR CRISS score at 4
and 12 months
 Correlations were strongest between ACR CRISS score and change in
mRSS

Table 3. Correlations between ACR CRISS Score and Change Scores in Core Items.

ACR CRISS Score Reflects Clinically
Meaningful Changes in How the
Patient Feels or Functions
 ACR CRISS score is
higher in patients with
clinically meaningful
improvements in HAQDI (-0.25 points1,2) and
PtGA (-12) than those
with less improvement,
at both 4 and 12
months
 Change in mRSS is
higher in patients with
clinically meaningful
improvements in HAQDI and PtGA than those
with less improvement, Figure 4. ACR CRISS Score and Change in mRSS for
at 4 months but not 12 Subjects with Different Levels of Change in HAQ-DI and
PtGA.
months
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Table 4. ACR CRISS Score in Systemic Sclerosis Clinical Trials.

 ACR CRISS score may be more sensitive in detecting treatment differences than change in
mRSS

Summary and Conclusions
 When evaluating performance of the ACR CRISS score in the context of the lenabasum
Phase 2 JBT101-SSc-001 study:
 Core items at baseline were not redundant
 Change scores in core items were not redundant
 ACR CRISS score correlated with change scores in each core item
 Median ACR CRISS scores were higher in subjects with clinically meaningful levels of
improvement in HAQ-DI and PtGA, compared to subjects with less improvement
 These data provide preliminary validation of the ACR CRISS score
 ACR CRISS score may be a useful outcome both at 12 months and earlier timepoints
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