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OMERACT 10 Sharp Symposium: Important Findings
in Examination of Imaging Methods for Measurement
of Joint Damage in Rheumatoid Arthritis
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ABSTRACT. The Sharp Symposium was held at the Outcome Measures in Rheumatology Clinical Trials 2010 meet-
ing (OMERACT 10) in honor of the late John Sharp, consummate rheumatologist and researcher. The
symposium focused on the status of current scoring methods in radiography, magnetic resonance imag-
ing (MRI), and ultrasound (US) in rheumatoid arthritis (RA), as well as on the use of soluble and tis-
sue biomarkers in RA, with the aim of updating recommendations regarding methods for enhanced
detection, monitoring, and prediction of joint damage in clinical trials. (J Rheumatol 2011;38:2009–13;
doi:10.3899/jrheum.110415)
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The Sharp Symposium at the 2010 meeting of Outcome
Measures in Rheumatology Clinical Trials (OMERACT 10)
was organized in honor of the late John Sharp, MD, a con-
summate rheumatologist and researcher who contributed sig-

nificantly to the assessment of bone and joint damage in
rheumatoid arthritis (RA) and OMERACT efforts in this field.
Dr. Sharp developed and validated a radiographic scoring sys-
tem that has been widely utilized in randomized controlled tri-
als (RCT) in RA. He had long advocated the importance of
assessing both hands and feet and the reporting of “total,” as
well as separate “erosion” and “JSN” (joint space narrowing)
scores, regardless of scoring system1. Dr. Sharp’s later inter-
ests included radiographic assessment of repair of erosions
and development of automated methods for assessing joint
damage in RA2,3.

The focus of the Sharp Symposium was to review the sta-
tus of current scoring methods in radiography, magnetic reso-
nance imaging (MRI), and ultrasound (US), and the use of sol-
uble and tissue biomarkers for their ability to rapidly assess
and predict progression of joint damage. The aim of the sym-
posium was to update recommendations for use of methods
for enhanced detection, monitoring, and prediction of joint
damage in clinical trials. The importance of this effort is high-
lighted by the growing body of evidence that prevention
and/or inhibition of joint damage preserves function, which
can delay and even prevent disability and loss of work
 productivity.

Conventional Radiography

Dr. Sharp developed and validated a radiographic scoring sys-
tem for assessing erosions on a scale of 0–5 and JSN 0–4 in
individual joints in the hands, wrist, and feet that has been
widely utilized in RCT in RA4. Two subsequent modifica-
tions, the van der Heijde-Sharp (vdH-S), which scores ero-
sions in the joints of the feet on a scale of 0–10, and
Genant-Sharp (G-S), which omits scoring of 2 carpal bones to
avoid errors due to overlying shadows and placement on the
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radiographic plate, have been developed5,6. Overall, in the
hand, the modified Sharp method scores: 17 locations for ero-
sions and 18 for JSN; vdH-S: 16 for erosions and 15 for JSN;
and G-S: 14 for erosions and 13 for JSN. All methods have
been validated and accepted by the US Food and Drug
Administration and European Medicines Agency.

Radiographic datasets with images of hands and feet from
6 RCT in RA in early2 and later disease4 were examined. The
goal was to determine which joints demonstrated the most
damage at baseline and which showed the most progression
over 6 and/or 12 months, investigating the possibility of sim-
plifying the scoring system. Erosions and JSN were assessed
separately for their involvement at baseline and change, to
determine whether there were differences in distribution of
joint involvement in early versus later disease, as well as the
pattern of progression.

In hopes of developing a more abbreviated and uniform
scoring system, the following questions were asked. 
Which joints in hand and wrist should be scored by: 
• Frequency of involvement 
• Reliability of scoring 
• Reader competency 
• Image quality, recognizing the problem of projectional
superimposition.

The goal of an abbreviated system would be to eliminate
joints infrequently involved or difficult to read.

Drs. Philip Conaghan, Sarah Kingsbury, and Vibeke Strand
reviewed established RA datasets that included DE019, a
52-week study of adalimumab in RA patients with inadequate
response to methotrexate (MTX-IR) and mean disease duration
= 11.0 ± 9.2 yrs, scored by 2 readers using the modified Sharp
method7. They also reviewed datasets from the study
Abatacept in Inadequate responders to Methotrexate (AIM,
mean disease duration = 8.5 ± 7.3 yrs)8, scored by 2 readers
using G-S; as well as the Rheumatoid Arthritis Prevention of
structural Damage (RAPID) studies 1 and 2 (certolizumab)9,10,
previously analyzed by Drs. Desirée van der Heijde and Robert
Landewé using the vdH-S method. Data showing frequency of
joint involvement (erosion and JSN, baseline, and change at 12
mo scores) from the DE019 and AIM datasets are presented in
Tables 1 and 2. Drs. Landewé and van der Heijde reviewed 4
datasets scored by vdH-S from the Combination of
Methotrexate and Etanercept (COMET) trial in early disease11,
as well as the Trial of Etanercept and Methotrexate with
Radiographic Patient Outcomes (TEMPO) study12 and RAPID
1 and 2 trials in later disease9,10. Their detailed analyses are the
subject of a separate publication in this section13.

These analyses demonstrated remarkable similarity in dis-
tribution of radiographic involvement as well as which joints
showed progression, and they revealed that the entire spec-
trum of joints were involved by both erosions and JSN, inde-
pendent of disease duration and previous treatment.
Regardless of early or later disease, assessments of feet as
well as hand/carpal joints were equally important. Recog -

nizable patterns were similar regardless of scoring system
employed: Erosions in early disease showed involvement of
metatarsophalangeal (MTP) joints (5, 1) and metacarpopha-
langeal joints (MCP); and JSN in early disease showed
involvement of wrist, MCP (2, 3), and MTP.

No consistent pattern emerged for joints that could be
excluded. This is particularly important, as the “signal” for
change, in other words progression of joint damage, is much
lower now than 10 years ago and even more skewed. It was
thus concluded that it does not appear worthwhile to proceed
with developing a more abbreviated scoring system.

Based on the question, “Do the data inform us such that
work towards more abbreviated scoring systems should be
initiated?”, voting was Yes 37%, No 46%, and Don’t Know
16%. Thus, it does not appear prudent to pursue further
research to attenuate the number of joints evaluated in radio -
graphic scoring.

Magnetic Resonance Imaging

As with conventional radiography, data in early and estab-
lished RA cohorts were examined for the bone areas most fre-
quently showing damage and change over time, as well as for
features — synovitis and osteitis — that have been demon-
strated to be associated with joint damage. The RA MRI
Scoring System (RAMRIS), a semiquantitative scoring sys-
tem developed for erosion, synovitis, and osteitis assessment
by the OMERACT MRI in Inflammatory Arthritis task force,
was utilized for characterization of joint damage and sensitiv-
ity to change. Joints with narrowing were also identified in
each image. Analyses performed by Dr. Charles Peterfy are
presented in more detail in this section14.

As a result, data from 4 RCT were available, 2 using 1.5 T
MRI and 2 using 0.2 T MRI, with a total of 522 patients, each
with 3 to 4 visits, a total of 1347 patient-visits with the same
imaging quality control methods using the same readers.
Special care was taken to protect contributor confidentiality.

Patterns of joint damage were comparable to those seen
with radiography. Erosion prevalence was much higher on
MRI, but the pattern was similar to that on radiographs, with
slight decreases in involvement from proximal to distal and
radial to ulnar. Patterns of erosions were similar across
datasets and whether in early or later disease. There is a close
correlation between MRI bone edema and post-surgery histo-
logic assessment of osteitis; and bone edema by MRI is the
strongest predictor of subsequent radiographic progression in
early RA15,16,17. Thus MRI offers the ability to assess synovi-
tis and osteitis, likely modifiable earlier in disease, thus offer-
ing the ability to prevent progression to erosive disease.
Although more expensive per patient, MRI methods are
potentially better suited to centralized reading and quality
control, and the enhanced sensitivity of 3D scanning can
potentially enable improved precision and sensitivity to
change with smaller sample sizes and therefore lower total
cost than required for radiographic studies.
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Dr. Mikkel Ostergaard presented analyses of erosion distri-
bution and progression based on MRI datasets from 258 RA
patients (126 with early RA < 6 months), for whom 223,
including all of the early RA patients, had 1-year followup. All
patients had MRI (1.5, 0.6, or 0.2 T) of one wrist, and 86 had
MCP joint images. Results are presented in more detail in this
section18. Although wrist bones most frequently showed ero-
sions at baseline, as well as progression, no bones were with-
out erosion in at least some patients. Nevertheless, these
analyses suggested that bone involvement patterns might be
considered for some MRI protocols.

Dr. Conaghan, in conjunction with Dr. Mike Bowes
(Imorphics Ltd.), presented a small MRI study of RA
patients demonstrating the feasibility and high reproducibil-
ity of fully automated quantitative joint pathology evalua-
tion for synovitis and erosions, using modern 3D image
analysis techniques based on statistical shape modeling.
Such technologies may contribute to more rapid and accu-
rate assessment of MRI datasets with improved responsive-
ness over current “gold standard” semiquantitative scoring
methods.

Conclusions from the analyses of radiographic and MRI
datasets revealed similar and recognizable patterns of struc-
tural damage: 
• Erosions 
• (Early) involvement of MTP and MCP 
• Continued progression in those joints 
• JSN / osteitis / synovitis 
• (Early) involvement of wrist, MCP, and MTP 
• Continued progression in those joints

Overall, MRI datasets indicated earlier evidence of but no
differences in the distribution or type of bone and joint
 damage. 

Based on the question, “Should we continue to optimize
semiquantitative scoring for MRI?”, voting was Yes 61%, No
24%, Don’t know 15%; and “Should we put quantitative scor-
ing by MRI through the OMERACT filter?”, voting was Yes
89%, No 5%, Don’t Know 6%.

Thus OMERACT 10 participants agreed that further
research was desirable to optimize semiquantitative scoring,
and were especially enthusiastic to apply the OMERACT fil-
ter to quantitative methods.

Ultrasound

A detailed overview of the status of US in assessing joint
involvement in RA was presented by Dr. Maria-Antonietta
D’Agostino and is the subject of a subsequent publication in
this section19. A systematic literature review documented that
many studies have demonstrated ultrasonographic examina-
tion of joints in RA to be more sensitive than physical exami-
nation for detection of synovitis. As a result of work by the
OMERACT-EULAR US Group, there is now consensus on
scoring synovitis at the individual joint level, as well as meth-
ods to characterize erosions. However, there is still no con-

sensus regarding scoring synovitis at the patient level for
RCT. The OMERACT global synovitis score (GLOSS) will
require further research to determine the most reliable method
for assessing inflammation at the joint level.

Based on the question, “Do you support development of
the OMERACT Ultrasound GLOSS?”, voting was Yes 73%,
No 8%, and Don’t Know 18%. There was consensus among
OMERACT 10 participants to pursue this research.

Overall, participants expressed a high interest in better
understanding the clinical relevance of changes in structural
damage in RA, assessed by all 3 imaging techniques. Based
on the question, “Do we want to explore the clinical relevance
of change by x-ray?”, voting was Yes 80%, No 14%, Don’t
know 5%. And “Do we want to explore the clinical relevance
of change by MRI?”, voting was Yes 88%, No 8%, Don’t
Know 5%. And “Do we want to explore the clinical relevance
of change by US?”, voting was Yes 83%, No 11%, and Don’t
Know 6%.

Biomarkers

Attention turned to whether soluble or/and tissue biomarkers
could be utilized to more sensitively detect and monitor the
occurrence of joint damage, perhaps even before it is visible
by imaging methods. In addition, there was interest in deter-
mining whether biomarkers could be used to select therapy for
individual patients.

Soluble biomarkers. There are limited data on the relationship
between abnormalities detected by imaging methods and sol-
uble biomarkers.

The OMERACT Soluble Biomarker working group, led by
Walter Maksymowych, established a plan, working with stat-
istician George Wells, to conduct a prospective study with 2
aims: (1) to assess whether change in one or more biomarkers
could reflect/predict change in a joint damage endpoint at the
group level as an endpoint for RCT and cohort studies, or/and
at the individual patient level as a tool for monitoring in clin-
ical practice; and (2) to assess whether changes in particular
biomarkers reflect or predict change in a joint damage end-
point independently of known predictors such as baseline
damage scores, rheumatoid factor and/or anti-cyclic citrulli-
nated peptide antibody positivity, shared epitope, C-reactive
protein/erythrocyte sedimentation rate, or Disease Activity
Score, regardless of treatment.

Participants were asked to consider the design and sample
size assumptions, together with statistical methodology appro-
priate for such a study.

Tissue biomarkers. Since RA primarily involves the synovial
tissue, markers detected by examination of synovial biopsies
represent a logical opportunity to assess changes in pathobiol-
ogy that could indicate improvement with treatment and the
possibility to inhibit/prevent joint damage. This area has been
further stimulated by technical advances, such as the advent of
new methods to obtain synovial tissue specimens from both
actively inflamed and clinically quiescent joints20. Dr. Paul
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Tak presented data showing that, in small studies, synovial
immunohistochemistry predicts treatment responses on the
group level by decreases in synovial sublining macrophages
across different mechanisms of action. This approach may be
used to screen for proof of principle in small, high density of
data clinical trials during early drug development. In addition,
the decrease in synovial plasma cells predicts clinical
response to rituximab treatment, supporting the importance of
autoantibodies in the pathogenesis of RA. Patients with lym-
phocyte aggregates and high levels of tumor necrosis factor
(TNF) in the synovium are more likely to respond well to
infliximab, although positive and negative predictive values
are too low to recommend this approach in the context of per-
sonalized healthcare. The OMERACT Synovial Tissue group
described a recently initiated research program, termed the
Synoviomics Project, which aims to identify diagnostic and
prognostic factors based on synovial tissue analysis in very
early disease.

Based on the general question, “Should the methodology
of power calculations in longitudinal observational databases
be a topic for OMERACT 11?”, voting was Yes 53%, No
33%, Don’t Know 14%. And, “Is this methodology applicable
to OMERACT activities other than biomarkers?”, voting was
Yes 49%, No 19%, Don’t Know 32%.

There was modest agreement to pursue these methodolo-
gies, but participants were unclear about the applicability of
them to other settings.

Conclusions

Overall, updates regarding each of the imaging modalities in
RA were presented, as well as the potential utility of soluble
and tissue biomarkers to identify and predict joint damage. Dr.
Sharp’s important and longterm commitment to defining and
further improving methods for assessing joint damage in RA
was reaffirmed. The gold standard of radiographic damage
assessment using the Sharp scoring method was confirmed, as
well as agreement between existing modified Sharp scores,
i.e., the vdH-S and G-S. Based on the distribution of joint
damage in both early and later disease and those joints most
likely to demonstrate progression, in both radiographic and
MRI studies, an abbreviated scoring system will lead to loss
of information, and thus not result in improved sensitivity
and/or specificity.

There is a range of promising soluble and synovial tissue
biomarkers that may enhance the timeliness and sensitivity of
measurement of joint inflammation and damage. They will
require additional research to determine whether they meet
the OMERACT filter and to validate them for use in both clin-
ical research and clinical practice.
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