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ORIGINAL RESEARCH

Diagnostic issues in difficult-to-treat
rheumatoid arthritis: a systematic
literature review informing the EULAR
recommendations for the management
of difficult-to-treat rheumatoid arthritis

Nadia M T Roodenrijs

ABSTRACT

Objectives To summarise the evidence on diagnostic
issues in difficult-to-treat rheumatoid arthritis (D2T
RA) informing the EULAR recommendations for the
management of D2T RA.

Methods A systematic literature review (SLR)

was performed regarding the optimal confirmation

of a diagnosis of rheumatoid arthritis (RA) and

of mimicking diseases and the assessment of
inflammatory disease activity. PubMed and Embase
databases were searched up to December 2019.
Relevant papers were selected and appraised.
Results Eighty-two papers were selected for detailed
assessment. The identified evidence had several
limitations: (1) no studies were found including D2T RA
patients specifically, and only the minority of studies
included RA patients in whom there was explicit doubt
about the diagnosis of RA or presence of inflammatory
activity; (2) mostly only correlations were reported,
not directly useful to evaluate the accuracy of
detecting inflammatory activity in clinical practice;

(3) heterogeneous, and often suboptimal, reference
standards were used and (4) (thus) only very few
studies had a low risk of bias.

To ascertain a diagnosis of RA or relevant mimicking
disease, no diagnostic test with sufficient validity and
accuracy was identified. To ascertain inflammatory
activity in patients with RA in general and in those
with obesity and fibromyalgia, ultrasonography (US)
was studied most extensively and was found to be the
most promising diagnostic test.

Conclusions This SLR highlights the scarcity of
high-quality studies regarding diagnostic issues in
D2T RA. No diagnostic tests with sufficient validity
and accuracy were found to confirm nor exclude the
diagnosis of RA nor its mimicking diseases in D2T

RA patients. Despite the lack of high-quality direct
evidence, US may have an additional value to assess
the presence of inflammatory activity in D2T RA
patients, including those with concomitant obesity or
fibromyalgia.

," Melinda Kedves,? Attila Hamar,® Gyérgy Nagy,*®
Jacob M van Laar,' Désirée van der Heijde

6 Paco M J Welsing'

» Ascertaining the diagnosis of rheumatoid arthritis
(RA) and the inflammatory origin of the complaints
are important in the management of difficult-to-treat
(D2T) RA.

» This systematic literature review, conducted to in-
form the EULAR recommendations for the manage-
ment of D2T RA, provides an extensive overview of
the current literature regarding diagnostic issues in
D2T RA.

» The identified evidence had several limitations: (1)
study population could not be considered as having
D2T RA; (2) typically no appropriate diagnostic asso-
ciation measures were reported; (3) heterogeneous
and suboptimal reference standards were used and
(4) most studies (thus) had a moderate to high risk
of bias.

» No diagnostic tests with sufficient validity and accu-
racy were found to confirm nor exclude the diagnosis
of RA nor its mimicking diseases in D2T RA patients.

» Despite the lack of high-quality direct evidence, ul-
trasonography may have an additional value to tradi-
tional clinical assessment to assess the presence of
inflammatory activity in D2T RA patients, including
those with concomitant obesity or fibromyalgia.

INTRODUCTION

Treatment options for rheumatoid arthritis
(RA) have largely expanded and treat-
ment strategies have improved over the
past decades. Nowadays, many patients
reach remission or low disease activity
when following the current EULAR recom-
mendations and/or American College of
Rheumatology (ACR) guideline for the
management of RA.' 2 However, there is
still a substantial proportion of RA patients
that remains symptomatic even though
they have been treated according to these
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recommendations. This patient group is referred to
as having ‘difficult-to-treat (D2T) RA’. This disease
state is expected to affect 5%—20% of all patients with
RA, depending on the specific definition used.” D2T
RA has recently been defined as patients who failed
at least two biological/targeted synthetic disease-
modifying antirheumatic drugs (b/tsDMARDs) with
different mechanisms of action after failing conven-
tional synthetic (cs)DMARD therapy. Additionally,
patients should have signs and/or symptoms sugges-
tive of active disease, which is perceived as problem-
atic by the patient and/or rheumatologist.® The unmet
need for these patients was previously underlined by an
international survey that was conducted among rheu-
matologists.” Consequently, the importance has been
acknowledged by EULAR with the approval of a Task
Force on the development of management recommen-
dations for D2T RA.

In D2T RA patients, DMARD therapy is frequently
changed in routine daily practice in case of signs and/
or symptoms suggestive of active disease.” However,
D2T RA is a heterogeneous disease state and various
factors could contribute to the persistence of these
signs and/or symptoms: factors related to inflamma-
tion (eg, having underlying immunological disease
mechanisms driving ‘true’ refractory disease or treat-
ment non-adherence), factors of non-inflammatory
origin (eg, concomitant fibromyalgia) or both.*”* All
these contributing factors may require different phar-
macological and non-pharmacological therapeutic
stmtegies,4 which are reviewed in a separate systematic
literature review (SLR).?

Importantly, intensification or other changes in
DMARD therapy to reduce inflammation may only be
appropriate in patients with insufficient response to
therapy due to inflammatory RA activity.* Symptoms of
other diseases, for example, psoriatic arthritis and poly-
articular gouty arthritis, may mimic RA possibly leading
to misdiagnosis of the disease.*®'* Additionally, coex-
istence of certain circumstances, for example, obesity,
pain syndromes and osteoarthritis, may hamper proper
grading of disease activity by influencing diagnostic
measures.*® Therefore, in D2T RA, it will be important
to ascertain the diagnosis of RA and the presence of
inflammatory RA activity before adjusting therapeutic
strategies.

The aim of this SLR was first to explore and summarise
how to optimally confirm the diagnosis of RA in a D2T
RA patient and how to optimally diagnose and rule out
alternative or coexisting mimicking diseases. In addi-
tion, this SLR focused on the assessment of the pres-
ence of inflammatory activity in D2T RA patients and in
those with comorbidities that may influence this assess-
ment. This SLR, together with the other SLR focusing
on therapeutic strategies in D2T RA,” was conducted to
inform the EULAR recommendations for the manage-
ment of D2T RA.

METHODS

Research questions

This SLR was conducted following the EULAR standard-
ised operating procedures.'' Three clinical questions on
diagnostic issues in D2T RA patients were proposed by
the fellow (NMTR), comethodologist (PMJW) and post-
doctoral fellow (AH) and then approved by the steering
committee (GN (convenor), JMvL (coconvenor), DvdH
(methodologist) and MK (fellow)). At the first Task
Force meeting, which was held in August 2018, the ques-
tions were discussed, amended and then approved by the
whole Task Force.

The clinical questions were focused on diagnostic tech-
niques for (1) the confirmation of the diagnosis of RA
or a relevant differential diagnoses (either as alternative
or coexisting mimicking disease), (2a) the assessment
of inflammatory activity in RA patients and (2b) the
assessment of inflammatory activity in patients with RA
with comorbidities that might influence the assessment
of inflammatory activity. Mimicking diseases deemed
of interest were gouty arthritis, calcium pyrophosphate
deposition disease, psoriatic arthritis, spondyloarthritis,
polymyalgia rheumatica, systemic lupus erythematosus,
reactive arthritis, paraneoplastic syndromes, osteoar-
thritis and fibromyalgia. Comorbidities of interest that
might influence the assessment of inflammatory activity
were infections, malignancies, obesity, pain syndromes
(including fibromyalgia), osteoarthritis, subluxations
and joint dislocations. The clinical questions were
transformed into epidemiological questions using the
‘Patients, Indicator test, Comparison test (ie, reference
standlard), Outcome format’ (online supplemental
file).'?

Search strategy

The databases of PubMed and Embase were searched
for papers in English until December 2018 for search
1 and December 2019 for search 2. Additionally, the
conference abstracts of EULAR and ACR were screened,
from 2017 to 2018 for search 1 and from 2017 until 2019
for search 2. Advice regarding the setup of the search
strategy was provided by two experienced librarians of
Utrecht University (FPW and PHW).

The first search focused on the diagnosis of RA and
relevant differential diagnoses. In addition to terms for
RA and terms related to diagnostic studies, terms for
misdiagnosis and common alternative and coexisting
mimicking diseases were included (online supplemental
file for search details). During the Task Force meeting,
it was agreed to perform a limited search on recent liter-
ature on this topic as not much research on (mis-)diag-
nosis relevant to our project was expected to be present
and to have a more focused approach given the many
clinical questions on D2T RA that were defined by the
Task Force. Therefore, a search limit was set to the last
ten years and reference screening was not performed.

The second search focused on the assessment of
inflammatory activity. In addition to terms for RA and
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terms related to diagnostic studies, terms for D2T RA
and comorbidities that might influence assessment of
inflammatory activity, general terms for inflammation
and specific tests to assess inflammatory activity were
included (search details in online supplemental file). A
search limit was set to the last ten years. In addition, the
reference lists of selected papers were manually screened.
References published in the year 2000 and later were
eligible for inclusion. This cut-off was chosen because
of the introduction of bDMARDSs around this time and,
herewith, the beginning of a new diagnostic and thera-
peutic landscape regarding acceptable disease activity in
the field of RA.

Selection of studies

First, titles and abstracts were screened in duplicate by
the fellows (NMTR and MK) according to a set list of
selection criteria (online supplemental file) until the
percentage of conflicts was below 5%. In case of conflicts
or when in doubt, eligibility was discussed with the
comethodologist (PMJW). Second, all full text versions
of the selected papers were screened in duplicate by the
fellows (NMTR and MK). Disagreements were discussed
with the comethodologist (PMJW) until consensus was
reached.

As specific evidence on D2T RA patients was expected
to be scarce, we decided not to focus on D2T RA patients
only, but on a broader population of RA patients.
Regarding the diagnosis of RA and relevant differen-
tial diagnoses, papers were eligible when focusing on
patients clinically diagnosed with RA and suspected of a
mimicking disease, patients suspected of RA according to
the classification criteria in whom a new diagnostic test
was evaluated, or patients suspected of RA, but not satis-
fying classification criteria. Regarding the assessment of
inflammatory activity, we decided to only exclude papers
when the study population included treatment naive RA
patients. Additionally, in this population, diagnostic tests
beyond currently used reference standards had to be
evaluated.

Data extraction and quality assessment

Information on study design, patient characteristics,
index test, reference standard and diagnostic outcomes
were extracted from the included papers using a prede-
termined format (online supplemental file).

Risk of bias (RoB) and applicability of the included
original papers were assessed using the Quality Assess-
ment of Diagnostic Accuracy Studies tool V.2 ' and
highest RoB as found among categories was reported
here (low, moderate, high). For SLRs, RoB was assessed
using ‘A MeaSurement Tool to Assess systematic Reviews’
V.2 and overall RoB was reported according to its scoring
system (low, moderate, high, critically high)."

One important item included in RoB assessment is
the reference standard used. For the diagnosis of RA
and relevant differential diagnoses, we deemed a clin-
ical diagnosis according to a rheumatologist as the

appropriate reference standard. For the assessment of
the presence of inflaimmatory activity, the preferred
reference standard differed between study populations.
For the general established RA population, we consid-
ered validated Disease Activity Score, Composite Disease
Activity Index (eg, DAS28 or CDAI) as appropriate to
assess the presence of inflammatory activity at patient
level, and the clinical assessment of swelling in the joint
at joint level (ie, in a specific joint). In patients in whom
there is explicit doubt about the presence of inflamma-
tory activity (including patients with mimicking diseases),
the traditional measures are not trustworthy. Therefore,
in studies assessing this population we considered (scores
based on) established imaging measures as a more appro-
priate reference standard.

Data extraction and quality assessment were performed
in duplicate by the fellows (NMTR and AH) until the
number of conflicts was below 5%. Disagreements and
remaining doubts were discussed with the comethodolo-
gist (PMJW) until consensus was reached.

Statistical analyses

Extracted data were summarised descriptively regarding
study and patient characteristics and reported diagnostic
association measures. Preferably, sensitivity, specificity,
positive predictive value (PPV), negative predictive value
(NPV), likelihood ratios (LRs) and ORs were reported.
If these were not available, other association measures
(typically (Pearson or Spearman) correlation coeffi-
cients) were reported, although these measures do not
well reflect diagnostic accuracy of measures and thus
provide lower quality of evidence.'” Pooling of results was
considered based on clinical and statistical homogeneity.

RESULTS
Study characteristics
The first search regarding the diagnosis of RA and rele-
vant differential diagnoses yielded 2111 unique papers.
Title and abstract screening resulted in 337 papers,
which were fully reviewed. Four of them fulfilled the
selection criteria and were included for data extraction
(figure 1A). One additional paper was included via the
search on the assessment of inflammatory activity as
this paper focused on the diagnosis of RA. Of these five
papers, one paper regarded the optimal confirmation of
a diagnosis of RA'® and four papers the confirmation of
a coexisting mimicking disease in patients with RA.'"*
The second search on the assessment of inflammatory
disease activity resulted in 3858 unique papers. After
title and abstract screening, 237 papers were selected for
full-text screening and 45 papers were selected for inclu-
sion. Additionally, 32 papers were selected via reference
screening (figure 1B). Seventy of 77 papers were selected
for the assessment of inflammatory activity in general,* "%’
the seven remaining papers studied the assessment of
inflammatory activity in patients with RA with specific
comorbidities.” ™’
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(n=2642)
(PubMed 939; Embase 1703)

Records identified through database searching

}

Records after duplicates removed
(n=2111)

!

Records screened

Records excluded

(n=2111)

!

(n=1774)

Full-text articles assessed for eligibility
(n=337)

Full-text articles excluded, with reasons (n=333):

}

Search on evaluation

of inflammatory || Studies included in qualitative synthesis

- Language other than English (n=1)

- Wrong publication type (n=6)

- No population suspected of RA or diagnosed with RA
and suspected of a mimicking disease (n=273)

- No patients diagnosed with RA and suspected of

activity (n=1) (n=3) misdiagnosis (n=8)
l - No evaluation of a diagnostic test (n=40)
- No diagnostic test value (n=5)
Studies included in quantitative synthesis
(meta-analysis)
(n=0)
B.
Records identified through database searching
(n=5207)
(PubMed 1821; Embase 3386)
Records after duplicates removed
(n=3858)
Records excluded
Records screened > (n=3621)
(n=3858)
l Full-text articles excluded, with reasons (n=192):
) . - Full text not available (n = 2)
Full-text articles assessed for eligibility - Duplicate (n = 3)

(n=237) - Wrong publication type (n=4)
Reference l '22.0 RA(M=1)
s(c;]r:e;zlr;.g | ,| Studies includedin qualitative synthesis (n=77) - No quaqtitative information aboutdiagpostic value

e 2a (n=70),2b (n=7) in RA patients that have been treated with doubt

- 223 (n __32) aboutinformation (n = 185)
-2b(n=0) Il - Already included in SLR (n = 4)

(meta-analysis)
(n=0)

Studies included in quantitative synthesis

2b:

- No quantitative comparison of disease activity or
diagnostic test value between RA patients with and
without comorbidities (n = 220)

Figure 1

Flow charts of search and selection of papers. (A) (Mis-)diagnosis of RA and relevant differential diagnoses. (B)

The assessment of inflammatory activity in (2a) RA patients, and (2b) RA patients with comorbidities that might influence the
assessment. RA, rheumatoid arthritis; SLR, systematic literature review.

Heterogeneity in diagnostic tests, diagnostic associa-
tion measures and reference standards used prohibited
pooling the data in an appropriate way. The majority of
studies regarding the assessment of inflammatory activity
reported correlations only, instead of the preferred diag-
nostic association measures (ie, sensitivity, specificity,
PPV, NPV, LRs or ORs). All quantitative information on
diagnostic tests is summarised in online supplemental
tables 1-5.

Most studies were found to have a moderate or high
RoB. For confirmation of the diagnosis of RA, predomi-
nantly because the cut-off for the optimal sensitivity and

specificity was selected by using a receiver operating char-
acteristic (ROC) curve analysis of the data of the same
patient cohorts (ie, no predefined cut-off). For assess-
ment of inflammatory activity, predominantly because
the reference standard used was not optimal. The patient
flow and timing of index test vs reference standard were
generally described clearly and were appropriate in most
studies.

Overall concerns about applicability for the majority of
studies were moderate or high, mainly since the patient
populations of included studies did not contain (D2T)
RA patients in whom there was explicit doubt about the
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Table 1 Papers on the confirmation of the diagnosis of RA
Study Reference Time Sens, % Spec, %
Paper Design population Diagnostic test for RA standard* interval (95% CI) (95% CI) RoB
Pedersen, CS Patients with  ACR 1987 criteria Clinical NR 44 (2210 69) 94 (81 t0 99) L
2014 self-reported  Adapted ACR 1987 criteria adding: diagnosis 72 (47 t090) 91 (77 to 83)
RA (n=51) » GS synovitis, US erosions, RF  according to a 72 (47 t090) 87 (73t097)
» GS synovitis, US erosions, rheumatologist 56 (31t079) 91 (77 to 98)
ACPA 39 (17to 64) 100 (90 to 100)
» GS synovitis, erosions on X- 69 (39t0o91) 100 (73 to 100)
ray, ACPA 62 (32to 86) 94 (73 to 100)
» PD synovitis, US erosions,
ACPA

RAMRIS scale for synovitis (MCP

joints 2-5)
RAMRIS scale for synovitis

(combined wrist and MCP joints

2-5)

*A clinical diagnosis according to a rheumatologist was deemed as the appropriate reference standard.

ACPA, anti-citrullinated protein antibody; ACR, American College of Rheumatology; CS, cross-sectional; GS, Grey scale; L, low (green); MCP,
metacarpophalangeal; NR, not reported; PD, power doppler; RA, rheumatoid arthritis; RAMRIS, Rheumatoid arthritis MRI scoring system; RF,
rheumatoid factor; RoB, risk of bias; sens, sensitivity; spec, specificity; US, ultrasonography.

diagnosis of RA or the presence of inflammatory activity
(RoB assessment and concerns regarding applicability
per paper in online supplemental tables 1-5).

Optimal confirmation of the diagnosis of RA

One study (low RoB) was found assessing the confir-
mation of the diagnosis of RA, in patients with a self-
reported diagnosis (table 1, online supplemental table
1)."° Index tests that were assessed in this study were the
ACR 1987 classification criteria”™ and adapted versions of
these criteria by including synovitis on ultrasonography
(US), erosions on US or X-rays and rheumatoid factor
(RF) and anticitrullinated protein antibodies (ACPA)
positivity in various combinations. Additionally, the RA
MRI scoring system (RAMRIS) scale” for synovitis was
assessed as an alternative for the ACR 1987 classification
criteria. The reference standard in this study was the
clinical diagnosis made by one rheumatologist after a
retrospectively conducted review of all available relevant
evidence (except for outcomes of MRI, US and ACPA).
The ACR 1987 criteria were found to have a sensitivity
of 44% and specificity of 94%. Using the adapted ACR
1987 criteria including Grey scale (GS) synovitis on US,
erosions on US and RF, the sensitivity increased to 72%
at the expense of a minor decrease in specificity to 91%.
Using the RAMRIS scale for the assessment of synovitis
in metacarpophalangeal (MCP) joints 2-5, resulted in a
sensitivity of 69% and a specificity of 100% (table 1).

Diagnosis of alternative or coexisting mimicking diseases in
patients with RA

Four papers were found on coexisting mimicking
diseases in RA, papers on alternative mimicking diag-
noses in patients with RA were not found. Three of
four papers reported on fibromyalgia as a coexisting
mimicking disease (table 2, online supplemental
table 2). In all three papers, the cut-off for the optimal
sensitivity and specificity was selected by using an ROC

analysis of the data of the same patient cohorts, resulting
in a high RoB. The first study assessed the Fibromyalgia
Rapid Screening Tool as a diagnostic test for fibromyalgia
in consecutive patients suspected of RA or a mimicking
disease.” Using the clinical diagnosis of fibromyalgia
according to a rheumatologist as reference standard, a
sensitivity of 83% and specificity of 88% were found. In
the second study, a score, derived using the individual
components of the DAS28 and rearranging the formula
(table 1), was used to assess a diagnosis of fibromyalgia.*
Using the diagnosis of fibromyalgia according to the
2010 criteria,'" a sensitivity of 81% and specificity of 80%
were found. The third study used a case—control design,
in which microRNA let-7a, -21-5 p, —143 and -103a-3p
were assessed to diagnose concomitant fibromyalgia in
established patients with RA."® MicroRNA-143 was found
to be downregulated in patients with concomitant fibro-
myalgia. A sensitivity and specificity of 90% and 70% were
found.

The only study with a low RoB, was a cross-sectional
study reporting on bacterial infections as a mimicking
disease in patients with RA who presented with a flare
(table 2, online supplemental table 2)."" The reference
standard for the presence of bacterial infections was
the agreed diagnosis by physicians based on symptoms,
bacterial culture tests, imaging and response to antibiotic
therapy. Erythrocyte sedimentation rate (ESR) >15 mm/
hour was found to have the highest sensitivity with 98%.
Procalcitonin=0.5 ng/mL was found to have the highest
specificity with 98%.

Assessment of inflammatory activity

Seventy papers evaluated the assessment of inflammatory
L . . . 21-90

activity in RA patients at patient and/or joint level.

Fifty-eight different diagnostic tests were analysed: 51

biomarkers, 6 imaging measures and one used histology

(online supplemental tables 3 and 4). Different reference
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standards were used for inflammatory activity: composite
indices (DAS28, CDAI, Simplified Disease Activity
Index), clinical assessment (swollen joint count (SJC
(28/32/66)), tender joint count (TJC (28/32/66))) and
imaging measures (US, MRI, folate scan). No studies
with a low or moderate RoB were found that evaluated a
diagnostic test in a population in whom there was explicit
doubt about the presence of inflammatory activity and
that also reported appropriate diagnostic association
measures.

Patient level

In papers at patient level, 57 different diagnostic tests
were assessed (online supplemental table 3). Seventeen
biomarkers and two imaging measures (US sum scores
and optical spectral transmission (OST) measures) were
assessed in more than one study using the same reference
standard used per diagnostic test (table 3). The majority
of papers at patient level reported correlation measures
only.

Only one study (moderate RoB) explicitly evaluated
patients in whom there was doubt about the presence of
inflammation, although this study did not report appro-
priate diagnostic association measures.”” In patients who
had symptoms suggestive of inflammatory joint pain,
weak or non-statistically significant correlations were
found between DAS28 and US sum scores (US sum scores
of hands and feet: r=0.14; US sum scores of MTP joints:
r=0.03). In established patients with RA in whom there
was not explicit doubt about the presence of inflamma-
tion, moderate to strong correlations between US sum
scores and composite indices were found in eight other
papers (range of r: 0.40-0.70, statistically significant (s)
in six of eight papers (two low RoB, five moderate RoB,
one high RoB)).** 27 ATATEEE Ope of these papers was
an SLR, in which the authors concluded that US can be
a valuable tool to globally assess the extent of synovitis,
although it is presently difficult to determine a minimal
number of joints to be included in an US sum score.*’

Only four papers reported an appropriate diagnostic
association measure and had a low or moderate RoB,
although these papers assessed established patients
with RA in whom there was not explicit doubt about the
presence of inflammation.* ** %% All four papers had a
moderate RoB and assessed a different biomarker using
DAS28 as a reference standard: high-sensitivity cardiac
troponin (DAS28 >5.1: PPV 21.2%, NPV 94.6%), human
neutrophil peptides 1-3 (DAS28 >2.6: sensitivity 72%,
specificity 70.6%), ACPA (DAS28 not further specified:
OR 2.0, 95% CI 1.004 to 3.983) and matrix metallopro-
teinase-3 (MMP-3, DAS28 >3.2: sensitivity 93.2%; speci-
ficity 82.8%). Of these biomarkers, ACPA and MMP-3
were assessed in more than one study, although only
correlation coefficients were reported in the other
papers (ACPA, r: -0.13-0.44, s in one of seven papers
(six moderate RoB, one high RoB); MMP-3, r: 0.30 and

0.61, s in 2 of 2 papers (one low RoB, one moderate
RoB)).22 355253 62-65 73

Additionally, the SLR about the multi-biomarker
disease activity (MBDA) score (including 22 studies,
moderate RoB) reported that in three of four papers the
MBDA score discriminated between low vs moderate/
high disease activity (MBDA>30).>* '"'""'* The appro-
priate diagnostic association measures were not reported
in the SLR and could only be calculated in one of these
three papers (DAS28-CRP>2.7 (at the 6 months visit (ie,
non-treatment naive patients): sensitivity 69%, specificity
64%)."" Furthermore, moderate statistically significant
correlations were reported between the MBDA score
and DAS28-CRP (r: 0.41 (pooled r, SLR) and 0.52, both
moderate RoB).** %

Joint level

At joint level, 15 different diagnostic tests were assessed
(table 4, onine supplemental table 4). Four diagnostic tests
(clinically swollen joints, OST measures, US and MRI) were
assessed in more than one study with the same reference
standard used per diagnostic test. In none of the studies,
there was explicit doubt about the presence of inflammatory
activity.

Almost all studies had a high RoB, predominantly because
the cutoff for the optimal sensitivity and specificity was
selected by using an ROC curve analysis of the data of the
same patient cohort or because the reference standard was
not appropriate. The only paper with a moderate RoB was
an SLR (including 14 studies), which was performed without
critical flaws.®” In this SLR, synovitis of different joints was
assessed with US as diagnostic test and MRI as a reference
standard. However, the reference standard used in this SLR
(ie, MRI) was regarded as inappropriate to assess the pres-
ence of inflammatory activity in the general established RA
population, which hampers its applicability.

Using the reference standard deemed appropriate to us
(ie, clinical diagnosis of swelling of a joint), three papers
were found assessing OST (high RoB).* ?® Each study
used different diagnostic association measures to report
the diagnostic value of OST measures in different joints
(sensitivity 37%-59% and specificity 86%-93%; PPV 46%
and NPV 86%; area under the ROC 0.88).

Assessment of inflammatory activity in patients with RA with
comorbidities

Studies assessing diagnostic tests for the assessment of
inflammatory activity in patients with RA with a specific
comorbidity that may influence the assessment were
found for obesity and fibromyalgia (table 5, online
supplemental table 5).

Inflammatory activity in patients with RA with and
without obesity was assessed in four papers (patient
level: two moderate RoB, one high RoB; joint level:
one moderate RoB).” %7 In the first study at patient
level with moderate RoB, an US sum score of 28 joints
and a DAS28 in which SJC was based on US assessment
were compared with traditional SJC28 and DAS28.” In
patients with a body mass index (BMI) below 25, no signif-
icant differences were found between the US-based and
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Table 3 Concise summary of papers on the assessment of inflammatory activity at patient level

Replicated diagnostic tests Reference

Papers/design (*: n) standards (*: n)t Results RoB:*
Composite indices as reference standard

54 papers (4 SLRs (*14/22/7/14), Biomarkers: DAS28 (51: Following replicated diagnostic tests with DAS28 as L: 5
46 CS, 2CSt, 2 CC)? 2984353740 MBDA score (2: 3936); 8656+NR); CDAI reference standard: .
43-50 52-58 61-65 68-80 82-88 M: 43

RA patients:

» General RA population,
n=9686+ NR

Suspected of or diagnosed
with RA, n=40

Established RA, n=46
ACPA positive, n=72
Active RA, n=40

With musculoskeletal
symptoms, n=27

With at least one painful or
swollen joint, n=42

With knee effusion, n=30
With at least one joint
amenable to biopsy, n=15
Who were referred for
examination of hands and
feet, n=46

vV VvV V VVVvVYVY VY

miR-146a (1 SLR: 638);
ACPA (8: 568); Neutrophile
lymphocyte ratio (3: 523);
Platelet lymphocyte ratio (2:
421); Leptin (6: 404); IL-6 (4:
373); VEGF (5: 344); MMP-3
(2:173); IL-17 (2: 121+NR);
TNF(a) (2: 185); RF (2: 165);
Fibrinogen (2: 152); Resistin

(2: 141); IL-2 (2: 111); IL-4 (2:

111); IL-10 (2: 111)

Imaging (sum scores):

US all types (9: 2060+NR):
US GS (2: 57), US PD (5:
646);

OST measures (3: 171)

Clinical assessment as reference standard
20 papers (17 CS, 2 CSt, 1 CC)** Biomarkers:

26-30 35 43 47 52 57 63 65 66 68 72 74 75 82 88

RA patients:

General population, n=1002
ACPA positive, n=72
Established RA, n=46

With knee effusion, n=30
With at least one joint
amenable to biopsy, n=15
With at least one painful or
swollen joint, n=42

vV VVYVYVYY

IL-6 (2: 205); VEGF (2: 205);
ACPA (3: 181); Leptin (2: 87)

Imaging (sum scores):
US (5: 299); OST measure
(2: 109)

(7: 4186); SDAI (6:
4140); Composite
score, not further

specified (1: 1307)

SJC28/32/66 (19:

1170); TJC 28/32/66

(20: 1207)

» MBDA score: pooled r=0.41 (s, 1 SLR); r=0.52
(s,1CS)
SLR concludes: ‘The MBDA demonstrates
moderate convergent validity with DAS28-CRP
and DAS28-ESR, but weaker correlations with
SDAI, CDAI, and RAPID3.’

» miR-146a: pooled r=0.434 (s)
SLR concludes: ‘Circulating and synovial tissue/
fluid miR-146a levels are high in patients with
RA, and circulating miR-146a levels positively
correlate with ESR.’

» IL-17: pooled r=0.335 (s, 1 SLR); r=0.373 (s, 1

CS)

SLR concludes: ‘Circulating IL-17 level is related

to the disease activity of RA.’

ACPA: r=-0.126-0.437 (s in *2; ns in *6)

Neutrophile lymphocyte ratio: r=0.192-0.345 (s

in *1; ns in *1)

Platelet lymphocyte ratio: r=0.22-0.352 (s, *2)

Leptin: r=-0.111-0.513 (s in *4; ns in *2)

IL-6: r=0.31-0.409 (s, *4)

VEGF: r=0.10-0.6527 (s, in *2; ns in *3)

MMP-3: r=0.30-0.674 (s, *3)

TNF(a): r=-0.01-0.213 (s in *1; ns in *1))

RF: r=0.265-0.3 (s, *2)

Fibrinogen: r=0.373-0.55 (s, *2)

Resistin: r=0.403-0.44 (s, *2)

IL-2: r=-0.08--0.005 (ns, *2)

IL-4: r=-0.004-0.191 (ns, *2)

IL-10: r=-0.11-0.226 (ns, *2)

VYVVVVVVVVVYY VYV

Following replicated imaging measures with

composite index as reference standard:

» US (all types): r=0.03, 0.40-0.70 (s in *7; NR in
*9)

» US (GS): r=0.251-0.70 (s, *2)

» US (PD): r=0.5043-0.72 (s in *5; ns in *1)

» OST measure: r=0.06-0.42 (s in *2; ns in *1)

SLR concludes: ‘Ultrasonography can be regarded
as a valuable tool for globally examining the extent
of synovitis in RA. However, it is presently difficult to
determine a minimal number of joints to be included
in a global ultrasonography score. Further validation
of proposed scores is needed.’

Following diagnostic tests with SJC as reference
standard:

IL-6: r=0.39-0.41 (s, *2)

VEGF: r=0.13-0.14 (ns, *2)

ACPA: r=-0.051 (ns, *3)

Leptin: r=—0.046 (ns, *1)

US: r=0.3270-0.78 (s, *4)

OST measure: r=0.30-0.50 (s, *2)

VVVVYYVYY

Following diagnostic tests with TJC as reference
standard:

IL-6: r=0.09-0.14 (ns, *2)

VEGF: r=-0.03-0.15 (ns, *2)

ACPA: r=0-0.144 (ns, *3)

Leptin: r=0.072-0.59 (s in *1; ns in *2)

US: r=0.25-0.65 (s, *4)

OST measure: r=-0.02-0.25 (s in *1; ns in *1)

VVVVYYVYY

Continued
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Table 3 Continued

Replicated diagnostic tests Reference

Papers/design (*: n) standards (*: n)t Results RoB:*
Imaging as reference standard

12 papers (1 SLR (*14), 8 CS, 2 Biomarkers: US (11: 1865); MRI  Following diagnostic tests with US as reference M: 2
CSt, 1 CC)P° 2695 384047597274 IL-6 (2: 207); VEGF (3: 277)  (2: 1325) standard: H: 10
7583 88 .

RA patients:

» General population, n=1795

» Who were referred for
examination of hands and
feet (n=46)

» With at least one painful or
swollen joint, n=42

Imaging (sum scores):
US (4: 110+NR);
OST measures (2: 109)

> IL-6: r=0.23-0.49 (s in *2; ns in *1)

» VEGF: r=-0.10-0.4824 (s in *2; ns in *1)

» US (PD in six joints vs PD in 12 joints): r=0.03—
0.935 (s in *3; nsin *1)

» OST measure: r=0.54-0.64 (s, *2)

SLR concludes: ‘Ultrasonography can be regarded

as a valuable tool for globally examining the extent

of synovitis in RA. However, it is presently difficult to

determine a minimal number of joints to be included

in a global ultrasonography score. Further validation

of proposed scores is needed.’

*Number of studies.

TFor the general established RA population, validated composite disease activity indices (eg, DAS28 or CDAI) were deemed as appropriate to assess the presence
of inflammatory activity at patient level. In patients in whom there is explicit doubt about the presence of inflammatory activity, the traditional measures are not
trustworthy. Therefore, in studies assessing this population we considered scores based on established imaging measures as a more appropriate reference

standard.
TAbstract.

ACPA, anticitrullinated protein antibody; CC, case control; CDAI, Clinical Disease Activity Index; CS, cross-sectional; DAS28, Disease Activity Score Assessing
28 joints; ESR, erythrocyte sedimentation rate; GS, Grey scale; H, high (red); IL, interleukin; L, low (green); M, moderate (yellow); MBDA, multi-biomarker disease
activity; miRNA, micro RNA; MMP-3, matrix metalloproteinase-3; NR, not reported; ns, not significant; OST, optical spectral transmission; PD, power Doppler; RA,
rheumatoid arthritis; RF, rheumatoid factor; RoB, risk of bias; SDAI, Simplified Disease Activity Index; SJC, swollen joint count; SLR, systematic literature review;
TJC, tender joint count; TNF, tumour necrosis factor; US, ultrasonography; VEGF, vascular endothelial growth factor.

traditional measures. In patients with a BMI above 25,
the US28 sum score was significantly higher than SJC28
(mean difference in patients with BMI 25-30: 1.818,
p=0.001; BMI >30: 1.600, p=0.049). While comparing
US-DAS28 with DAS28, US-DAS28 was only statistically
significantly higher than DAS28 in patients with a BMI
between 25 and 30 (table 5). In the other study at patient
level with moderate RoB, lower extremity SJC (only joints
below the waist) was found to be increased in patients
with a BMI above 30, corrected for patient and physi-
cian global disease activity, ESR and TJC (OR 1.633,
p:0.005).97 This association was less clear for SJC44 (OR
1.765, p=0.090), suggesting that upper extremity assess-
ment is not significantly influenced by obesity. In the
study at joint level (moderate RoB), clinical assessment
of a joint being swollen was found to be overestimated
in patients with obesity.”’ The probability of synovitis
according to US decreased per higher BMI category (BMI
<25, BMI 25-30, BMI >30), corrected for age, gender and
clinical assessment of a joint being swollen (OR BMI 0.52
(95%CI 0.30 to 0.93, p=0.03)).

Three papers evaluated the assessment of inflamma-
tory activity in RA patients with and without fibromyalgia
at patient level (two moderate RoB, one high RoB).”**
The first study with moderate RoB assessed the correla-
tion of composite indices with 7oint US scores.” Statis-
tically significant correlations were found with 7-joint US
scores based on GS in patients with and without fibromy-
algia (range of r: 0.36 to 0.43 and 0.39 to 0.57, respec-
tively). Using 7-joint US scores based on power Doppler
(PD), a significant correlation was found in patients
without fibromyalgia (range of r: 0.35-0.38), although
correlations were found not to be statistically significant

in patients with fibromyalgia (range of r: 0.01-0.12). In
the other study with moderate RoB, statistically signifi-
cant correlations were found between SJCs and 7-point
US scores for synovitis and for tenosynovitis based on
GS and PD in patients without fibromyalgia (range of
r: 0.44-0.57).% Again, correlations were not statistically
significant in patients with fibromyalgia (r: not given).

DISCUSSION

In this SLR, evidence was sought regarding the optimal
confirmation of RA and relevant differential diagnoses as
well as the assessment of inflammatory activity in D2T RA
patients in whom there was doubt about the diagnosis or
the presence of inflammatory activity. Several limitations
were found in the selected evidence. First, no studies
were identified including D2T RA patients specifically
and only the minority of studies included RA patients in
whom there was explicit doubt about the diagnosis of RA
or about the presence of inflammatory activity. Second,
a heterogeneous collection of diagnostic tests was eval-
uated using different association measures, hampering
pooling of results. Third, only very few studies with a low
RoB were found. Additional limitations were found in
the evidence regarding the assessment of inflammatory
activity in D2T RA patients. Mostly, only correlation meas-
ures were reported, which are not directly appropriate
to assess a test for indicating the presence or absence
of inflammatory disease activity in clinical practice
(although a strong correlation is likely a prerequisite).
Furthermore, major heterogeneity was found in refer-
ence standards used in these studies, reflecting the lack
of a true gold standard to assess inflammatory activity.
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Table 4 Concise summary of papers on the assessment of inflammatory activity at joint level

Reference standards (*: RoB:
Papers/design Diagnostic tests (*: n) n)t Results *
Clinical assessment as reference standard
4 papers (3 CS, 1 CC/*'  Imaging: US (1: 165); Clinical evaluation according OST measures as diagnostic test with H: 4
427288 OST measure (3: 176) to physician (2: 132); following types of clinical assessment as
341 RA patients Clinically swollen joint (2: reference standard:
109); Clinically tender joint ~ » Clinically swollen: Sens 37%-42%
(1: 50) (*1); spec 86%-93% (*1)
» Clinically swollen and/or tender: PPV:
46%-50% (*1); NPV: 78%-85% (*1)
» Clinical evaluation according to
physician: r=0.63, p<0.0001 (*1)
Treatment influenced on the basis of US
findings: 51.7% (*1)
Imaging as reference standard
14 papers (1 SLR (*14), 9 Clinical assessment: US (8: 526); Clinically swollen joints (*2): M: 1
CS, 2 CC, 1 CS)t*°3**  Clinically tender joints (2: 102) FolateScan (1: 40); MRI (41 » Hand and foot joints: NPV 40% (1)  [jaiqg
37 4159 60 67 72 81 83 88 89 -

RA patients:
» All patients, n=788
» With shoulder pain,  Biomarkers:

n=73 IL-2, IL-4, IL-6, IL-10, IL-17, TNF,

IFN, VEGF (1: 64)

Other imaging measure than

Clinically swollen joints (3: 163)

reference standard:

OST measures (5: 222); US (3: 456);
MRI (1: 19); Contrast-enhanced
MRI (1: 43); Fluorescence optical

imaging (1: 18)

Histology as reference standard

1 paper (CS)?’ Imaging:

RA patients with at least US (GS and PD; 1: 15)
1 joint amenable to

biopsy, n=15

295)

Krenn index of cellular
inflammation (1: 15);
Krenn lining layer score
(1: 15); Inflammatory cell
infiltrates (1: 15);

» Hand joints: sens 41%, spec 93% (*1)

OST measure as diagnostic test with US

as reference standard (*5):

» Hand joints: sens 29%-91%, spec
24%-93% (*4)

» Wrist: sens 39%, spec 87% (*1)

» MCP: sens 70%, spec 74% (*1)

» PIP: sens 29%-83%, spec 64%-89%
(3)

US as diagnostic test with MRI as
reference standard (*2 of which 1 SLR):
sens 64%-91%, spec 60%-94%.

» SLR concludes: ‘US is a valid and
reproducible technique for detecting
synovitis in the wrist and finger joints.
It may be considered for routine use
as part of the standard diagnostic
tools in RA.

None of the other diagnostic tests were

replicated using the same diagnostic

accuracy measures.

US (GS) as diagnostic test with following | H: 1
histology measures as reference
standard:
» Krenn index of cellular inflammation
(r=0.65, p<0.01)
» Krenn lining layer score (r=0.52,
p<0.05)

US (PD) as diagnostic test with following

histology measures as reference

standard:

» Krenn index of cellular inflammation
(r=0.34, s NR)

» Krenn lining layer score (r=0.48, s NR)

Continued
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Table 4 Continued

Reference standards (*:

Papers/design Diagnostic tests (*: n) n)t

RoB:
Results *

*Number of studies.

TFor the general established RA population, the clinical assessment of swelling in the joint was deemed as appropriate to assess the presence of
inflammatory activity at joint level (ie, in a specific joint). In patients in whom there is explicit doubt about the presence of inflammatory activity, the
traditional measures are not trustworthy. Therefore, in studies assessing this population we considered established imaging measures as a more

appropriate reference standard.
tAbstract.

CC, case control; CS, cross-sectional; GS, Grey scale; H, high; IFN, interferon; IL, interleukin; L, low; MCP, metacarpophalangeal; NPV, negative
predictive value; NR, not reported; OST, optical spectral transmission; PD, power Doppler; PIP, proximal interphalangeal; PPV, positive predictive
value; RA, rheumatoid arthritis; RoB, risk of bias; s, significant; sens, sensitivity; SLR, systematic literature review; spec, specificity; TNF, tumour
necrosis factor; US, ultrasonography; ; VEGF, vascular endothelial growth factor.

Taking all the above-mentioned limitations into account,
the identified evidence should be regarded as indirect
for the population of D2T RA patients and the results
should be interpreted carefully.

Limited evidence was found to consider specific diag-
nostic tests to confirm or rule out the diagnosis of RA
or relevant differential diagnoses. None of the diagnostic
tests in the studies regarding the diagnosis of RA or
relevant differential diagnoses were replicated, limiting
the validity of the results. The only study with a low RoB
showed that adapted ACR 1987 criteria (including GS
synovitis, US erosions, RF) and RAMRIS scale of MCP
joints had an additional value above the traditional
ACR 1987 criteria to rule out the diagnosis of RA (sensi-
tivity 69% and 72%, respectively, compared with 42%),
although probably still too low to rule out RA with suffi-
cient Certainty.16 Moreover, classification criteria, such as
the ACR 1987 criteria, should only be applied after a diag-
nosis is made and are inappropriate to make a diagnosis,
making these results not applicable to ascertain the diag-
nosis of RA in clinical pralctice.105 Furthermore, in the
other study with a low RoB in RA patients who presented
with a flare, ESR <15 mm/hour was shown to be able to
rule out and procalcitonin 20.5 ng/mL to confirm bacte-
rial infection as a mimicking disease.'” Some studies were
found assessing the diagnosis of (concomitant) fibromy-
algia, although all these studies had a high RoB.'” '#2

As ‘best available direct evidence’ to assess the pres-
ence of inflammatory activity in RA patients in whom
there was explicit doubt about the presence of inflam-
matory activity, only one study was identified, having a
moderate RoB. In this study, only weak and statistically
non-significant correlations were reported between an
US sum score and DAS28.% In the general population of
RA patients who are not treatment naive, US was studied
most extensively among all diagnostic tests in papers with
low to moderate RoB. 2?7 #0677 7883 Al papers reported
moderate to strong correlations between DAS28 and US
sum scores, although also here appropriate diagnostic
association measures were not reported. These moderate
to strong correlations in the general RA population
together with the absence of at least a moderate correla-
tion in patients in whom there is explicit doubt about
the presence of inflammatory activity (and thus in in
whom traditional measures may not be trusted), suggest

that US may have an additional value in these patients.
However, the optimal number of joints to include in an
US sum score to assess inflammatory activity at patient
level differed per study and is currently unclear.”” This
limitation hampers the current use of an US sum score
in clinical practice.

As the ‘best available indirect evidence’ to assess the
presence of inflammatory activity in RA patients in whom
there was not explicit doubt about the presence of inflam-
matory activity, MMP-3 and the MBDA score were studied
most extensively in studies reporting the appropriate
diagnostic association measures with low to moderate
RoB 3 3556 64 However, for MMP-3, no validated cut-off
was found®® ** and, for the MBDA score, the cut-off could
not be validated in all studies,'”'™"** % limiting the appli-
cability for use in daily practice. At joint level, studies with
low to moderate RoB assessing US as well as other diag-
nostic tests with the preferred reference standard at joint
level (ie, clinically swollen joints) were not found.

Presence of obesity and fibromyalgia in patients with
RA was found to hamper proper grading of disease
activity using traditional composite indices.”" **%*?7 Pres-
ence of fibromyalgia led to overestimation of disease
activity compared with US and modified composite
indices, while the influence of obesity on the assessment
of disease activity was conflicting between studies. Two
studies reported an overestimation of disease activity
using traditional composite indices compared with US,
at least in the joints of the lower extremities.”’ ¥ On
the contrary, the presence of obesity was found to lead
to underestimation of inflammatory activity using SJC
compared with a US-based SJC in another study.” In
obese patients, composite indices may not only be influ-
enced by the SJC, but also by acute phase reactants. Acute
phase reactants may be elevated through the production
of inflammatory mediators from adipocytes, resulting in
increased composite indices in obese patients.*

US was studied most extensively to assess the presence
of inflammatory activity in patients with concomitant
obesity or fibromyalgia, in studies having a moderate
RoB. In these patients, correlations between US and
composite indices were weaker or not statistically signif-
icant anymore compared with patients without these
comorbidities. This suggests that US may have an addi-
tional value to traditional measures to assess inflammatory
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Table 5 Concise summary of papers on the assessment of inflammatory activity in RA patients with comorbidities that may

influence the assessment

Reference standards

Papers/design Diagnostic tests (#: n) (*: n)t Results RoB: *
Obesity
At patient level
3 papers (3 CS)*2%%  p» MBDA score (1: 357) » CDAI (1: 357) » MBDA as diagnostic test with CDAI as reference standard: BMI M: 2
RA patients, n=756: » Adjusted MBDA score » MBDA score (1: 190) <25: r=0.33, p=0.0004; BMI 25-30: r=0.28, p=0.002; BMI >30:
» BMI <25, n=287+NR (1:190, MBDAmgmal +67.175 » SJC28 (1: 76) r=-0.02, p=0.80Adjusted MBDA as diagnostic test with MBDA
» BMI 25-30, —(0.79*age) -(1.74*BMI) + > DAS28 (1: 76) as reference standard: All BMI categories: r=0.91, p<0.00001
n=33+NR (0.018*age*BMI) » ACR core set (BMI categories and adjusted MBDA with CDAI as reference
» BMI >30, n=79+NR P US: sum score of 28 joints measures (patient/ standard: NR)US28 sum score as diagnostic test with SJC28 as
(1: 76) physician global, reference standard, mean difference (ie, US28 sum score higher
» US-DAS28 (SJC based on - ESR, TJC; 1: 323) than SJC28): BMI <25: 0.429 (p=0.467); BMI 25-30: 1.818
US findings, 1: 76) (p=0.001); BMI>30: 1.600 (p=0.049)US-DAS28 as diagnostic
> SJC44 (1:323) test with DAS28 as reference standard, mean difference (ie,
P Lower extremity SJC (1: 323) US-DAS28 higher than DAS28): BMI <25: 0.014 (p=0.812); BMI
25-30: 0.175 (p=0.002); BMI >30: 0.011 (p=0.894)
In case of obesity (BMI >30), SJC increases correcting for ACR
core set measures (patient/physician global, ESR, TJC):
P> Lower extremity SJC: OR 1.633 (p=0.005)
» SJC44: OR 1.037 (p=0.090)
H: 1
At joint level
1 paper (1 CS)* Clinically swollen joint (1: 43) US (PD; 1: 43) Per higher BMI category the chance of synovitis according to US ~ M: 1
RA patients, n=43: decreased correcting for age, gender and clinically swollen joints
» BMI <25, n=17 (ie, the SJC overestimates disease activity in obese patients): OR
» BMI 25-30, n=12 BMI 0.52 (95%Cl 0.30 to 0.93, p=0.03)
» BMI >30, n=14
Fibromyalgia
At patient level
3 papers (2 CSt, 1 » SJC (1:39) 7-joint US score (GS/ Correlation coefficient in patients without versus with fibromyalgia M: 2
[ol0) e » DAS28 (1: 72) PD; 2: 111); DAS28 (1:  with 7-joint US score (GS/PD) as reference standard:
RA patients, n=239 > CDAI(1: 72) 130); CDAI (1: 130); » DAS28 (GS): r=0.39 (p<0.05) vs r=0.36 (p<0.05)
» Without > SDAI (1: 72) SDAI (1: 130) » DAS28 (PD): r=0.35 (p<0.05) vs r=0.12 (ns)
fibromyalgia, n=161 » Modified DAS28 (1: 130) » CDAI (GS): r=0.57 (p<0.05) vs r=0.43 (p<0.05)
» With fibromyalgia, P Modified CDAI (1: 130) » CDAI (PD): r=0.37 (p<0.05) vs r=0.01 (ns)
n=78 P Modified SDAI (1: 130) » SDAI (GS): r=0.57 (p<0.05) vs r=0.38 (p<0.05)
Modified: excluding TJC and » SDAI (PD): r=0.38 (p<0.05) vs r=0.01 (ns)
patient’s global assessment of P> SJC (GS) - synovitis: r=0.44 (p=0.015) vs ns
disease activity » SJC (PD) - synovitis r=0.47 (p=0.008) vs ns
P> SJC (GS) - tenosynovitis: r=0.57 (p=0.001) vs ns
» SJC (PD) - tenosynovitis: r=0.46 (p=0.011) vs ns
In patients with fibromyalgia a discrepancy between traditional and
modified composite scores originates, with higher traditional scores
in these patients. Mean increment (95% ClI, p value), adjusted for
age, sex and nodular disease: H: 1

» DAS28-ESR: 1.50 (0.60-2.40, 0.001)
» DAS28-CRP: 1.55 (0.63-2.48, 0.001)
» CDAI: 10.78 (3.23-18.34, 0.006)

> SDAI: 11.34 (3.80-18.89, 0.0158)

*Number of studies.

TIn patients with comorbidities that may influence the assessment of inflammatory activity, the traditional measures may not be trustworthy. Therefore, in studies assessing this
population we considered (scores based on) established imaging measures as a more appropriate reference standard.

FAbstract.

ACR, American College of Rheumatology; BMI, body mass index; CC, case-control; CDAI, Clinical Disease Activity Index; CRP, C reactive protein; CS, cross-sectional; DAS28,
disease activity score assessing 28 joints; ESR, erythrocyte sedimentation rate; GS, Grey scale; H, high (red); L, low (green); M, moderate (yellow); MBDA, multi-biomarker disease
activity; NR, not reported; ns, not significant; PD, power Doppler; r, correlation coefficient; RA, rheumatoid arthritis; RoB, risk of bias; SDAI, simplified disease activity index; SJC,

swollen joint count; TJC, tender joint count; US, ultrasonography.
RA activity in patients with these comorbidities.”" > % No
studies were found regarding other comorbidities that
might influence assessment of inflammatory disease
activity.

A previous EULAR project has focused on the devel-
opment of the EULAR recommendations for the use of
imaging of the joints in RA and there is some overlap with
our SLR (recommendation 3: ‘ Ultrasound and MRI are

superior to clinical examination in the detection of joint
inflammation; these techniques should be considered
for a more accurate assessment of inflammation’) 17 The
statement regarding US is consistent with the findings of
our SLR. However, the results of our SLR do not clearly
indicate the usefulness of MRI. Most studies on MRI
were not included in our SLR, predominantly because
they were focused on treatment naive RA patients, were

12 Roodenrijs NMT, et al. RMD Open 2021;7:¢001511. doi:10.1136/rmdopen-2020-001511
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published before the year 2000 or assessed the change in
inflammatory activity instead of the presence of inflam-
matory activity as relevant for our question.wg_117

In addition to the limitations in the evidence that was
found, this SLR has some limitations itself. Although an
extensive literature search has been performed, relevant
papers might have been missed. Regarding the diagnosis
of RA and relevant differential diagnoses, it was chosen
to perform a limited search focusing on the last ten years
and not to perform reference screening because not
much relevant evidence was presently expected before
this time and to enable focusing more on the other clin-
ical questions regarding D2T RA where more relevant
literature was expected. After the second Task Force
meeting was postponed due to the COVID-19 outbreak,
it was decided not to update the search for this specific
question because of the same above-mentioned reasons.
Regarding the assessment of inflammatory activity, the
search focused on the last 10 years, although refer-
ences of selected papers were also screened and rele-
vant papers published from the year 2000 were selected
because of the introduction of bDMARDs around this
time point. Additionally, for this search, we focused on
non-treatment naive RA patients resulting in the exclu-
sion of papers focusing on RA patients in the early phase
of the disease. However, we felt this was welljustifiable
as D2T RA patients are by definition established RA
patients and evidence on early RA was deemed too indi-
rect for our present work. Although, as above decisions
could be considered limitations, it should be stressed
that choices were made by the Task Force, including
experienced clinicians, researchers and methodologists
and with input from experienced librarians. Therefore,
we think the methodological stringency of this SLR and
its focus on established RA patients in the present diag-
nostic and therapeutic era, have resulted in a compre-
hensive overview of the current literature.

Further guidance on the diagnostic issues in D2T RA,
including the clinical implications of the results, will be
provided by the EULAR Task Force on D2T RA in their
recommendations for the management of D2T RA,
which will be published soon.""® Additionally, a research
agenda will be provided including topics that should be
addressed in future studies.

In conclusion, this SLR highlights the scarcity of
evidence on the optimal confirmation or ruling out of a
diagnosis of RA and relevant differential diagnoses in D2T
RA patients. Therefore, textbook knowledge on poten-
tial alternative and/or coexisting mimicking diseases
remains highly relevant. When currently used clinical
measures may not be trusted as in D2T RA patients, US
may have some additional value to assess the presence of
inflammatory activity in these patients as well as in those
with concomitant obesity or fibromyalgia. However, more
high-quality studies addressing D2T RA patients in whom
there is reasonable doubt about the diagnosis and about
the presence of inflammatory activity are required.
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