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Editorial

Chasing the Ghost of Imaging
Remission in Rheumatoid Arthritis

The role of musculoskeletal ultrasound (MSK-US) in
rheumatoid arthritis (RA) is evolving, albeit with twists and
turns. Early RA randomized clinical studies have demon-
strated little added value of MSK-US when used prospec-
tively in a treat-to-target strategy1,2. Recent editorials have
discussed the issues of clinical trial design and standardi-
zation US measures raised by these studies3,4.
    Ostensibly the goal of therapy in RA is to achieve
remission and hence halt progression of erosions, as well as
to maintain function. However, sustained remission is not
obtained in the majority of patients with established RA5.
Further, despite more stringent composite and Boolean
remission criteria, progression of erosions still occurs
regardless of applied clinical remission criteria6,7,8.
    Progression of erosions in subjects in remission is
considered a result of subclinical synovitis. MSK-US can be
used at the bedside to gauge residual synovitis in many joint
areas. In metaanalyses of heterogeneous RA populations in
clinical remission, the prevalence of greyscale and
Doppler-positive subjects was estimated at 43%9. Residual
synovitis prevalence was comparable even when using
alternate definitions of remission. Power Doppler seems to
be the key component of imaging synovitis linked to
progression of erosions9,10. Of note in the 4 studies included
for structural progression, definition of progression ranged
from change of total Sharp score of greater than zero to
greater than the smallest detectable difference9,10. In addition,
prevalence of residual synovitis was higher in patients with
longstanding RA compared to early RA. One drawback of
these metaanalyses is that they did not analyze subjects who
were taking solely biologic agents compared to standard
disease-modifying antirheumatic drugs (DMARD). Limited
studies using observational cohorts have suggested that the
rate of progression of erosions may be slower in patients
using biological DMARD compared to conventional ones11.
    Metaanalyses have also suggested that residual power
Doppler is associated with higher risk of flare9,10. Although
small observational studies have suggested that longer

duration of remission is linked to decreased risk of flare, the
metaanalysis by Han, et al could not confirm this because of
high heterogeneity of the included studies10,12. The use of
MSK-US in the prediction of sustained remission is of
imminent importance owing to significant interest in
conducting biologic de-escalation clinical trials to reduce the
medical economic burden during these fiscally challenging
times. Lamers-Karnebeek, et al reported on MSK-US in a
1-year prospective study of patients with RA in low disease
activity or remission who stopped antitumor necrosis factor
agents. MSK-US could not predict flare on an individual
level13. Thus, the 2 main reasons for MSK-US in patients
with RA in remission are for prevention of damage from
ongoing synovitis and prediction of flare, especially when
medication de-escalation needs to be considered.
    In this issue of The Journal, Zufferey, et al report a multi-
center retrospective study of an interesting concept: evalu-
ating MSK-US residual synovitis in predicting loss of
remission in patients in clinical remission based on the
28-joint Disease Activity Score using erythrocyte sedimen-
tation rate (DAS28-ESR) < 2.614. The authors conclude that
loss of remission was noted in 60% of 378 remission phases,
where 66% of these had DAS28-ESR > 2.6 and 23% started
new DMARD more than 60 days from the last MSK-US
examination. In addition, they report that the presence of
residual US synovitis was associated with shorter durations
of clinical remission and that residual US synovitis seen
early in the remission period (3–6 mos) predicted higher risk
for loss of remission. While the results of this study were of
significant interest, it is important to consider some of the
caveats. DAS28-ESR is considered one of the least stringent
clinical remission measures15. Use of more stringent
composite or Boolean measures may have resulted in lower
rates of loss of clinical remission and changed the conclu-
sions. The MSK-US scoring system used is somewhat
atypical because it only scores B-mode at the volar aspects
of the metacarpophalangeal (MCP) and proximal interpha-
langeal (PIP) joints, while power Doppler is scored at the
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dorsal aspects of these joints16. Thus, it is unclear whether this
scoring system is translatable to the common busy rheuma-
tologist’s clinic. There were several definitions for residual
synovitis by MSK-US as well as definitions of loss of clinical
remission, and this provides some ambiguity to the outcome
and difficulty in translating to the clinical setting. The duration
of clinical remission was imputed in 2 different ways (left
mode and right mode), while the truth lies somewhere in
between. Last and most important, to demonstrate the added
value of MSK-US in predicting loss of clinical remission,
accounting for baseline DAS28-ESR is of significance in a
retrospective clinical trial. Adjusting for baseline DAS28-ESR
potentially could have altered the results. 
    US data were available for B-mode: 318 patients and 378
remission phases; Doppler: 292 patients and 292 remission
phases; and in combined mode: 276 patients and 321 phases.
Baseline characteristics in the residual synovitis positive and
negative groups were similar except that duration of
remission was higher in the residual synovitis–negative
group. Of note, about two-thirds of all the patients were
taking biologic agents at baseline and one-third were taking
synthetic DMARD. Remarkably, 6% (19) of patients were
not taking DMARD. Residual synovitis by B-mode definition
was seen in 32% of the cohort and in 58% using the
combined definition. Patients with residual synovitis tended
to be older and seropositive.
    The analysis for duration of remission was heavily influ-
enced by the MSK-US synovitis definition used. A difference
of 2 to 5 months’ duration of clinical remission between
residual MSK-US positive and negative groups was seen only
when applying the combined US definition of synovitis. In
addition, left mode imputation (i.e., patients not in remission)
may also have inflated the differences between the groups.
Similarly, adjusted HR were only significant when using the
combined synovitis score. An HR of 1.5 (1.1–2.1) was calcu-
lated for patients with combined MSK-US residual synovitis
at baseline compared to those without using right mode
imputation. Using right mode imputation for the early US
subgroup, duration of remission was longer in the residual
synovitis negative group when using the combined or
Doppler synovitis definitions.
    The strength of the aforementioned study is that it
analyzes data collected in a registry, a practice that is likely
to reflect a more diverse population. The overall conclusions
from the report are that in patients in clinical remission,
residual synovitis may be associated with decreased duration
of remission, but the differences between the groups are not
striking. Notable factors that may have affected the strength
of the report include lack of standardization of equipment,
Doppler sensitivity, and an atypical scanning method that
may have inherently contributed to loss of dorsal MCP and
PIP Doppler information. The majority of the sonographers
were treating rheumatologists and were not blinded to the
data, but that is in line with a real-world scenario. Further,

alteration of therapy within 6 months of the MSK-US exami-
nation was allowed and not counted as loss of remission. This
may have biased some of the residual synovitis group to stay
in remission.
    The current study suggests a role of MSK-US in
predicting remission duration and implied applicability to
considering biologic de-escalation. Central to the proposition
of using MSK-US in patients with RA in remission is to
prevent progression of erosions. However, this assumption
needs to be confirmed in patients using biologic therapies.
Further, the bar for erosion progression needs to be clinically
relevant and functional, and patient-related outcomes also
need to be considered.
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