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Abstract
Objective
More than 20% of rheumatoid arthritis (RA) patients have comorbid fibromyalgia (FM+), which may elevate
DAS28-ESR (disease activity score 28-erythrocyte sedimentation rate) and other indices, resulting in challenges to
assess inflammatory disease activity. Although several reports indicate that elevated patient global assessment (PATGL)
may elevate DAS2S8 in the absence of inflammatory activity, less information is available concerning the other three
components, tender joint count (TJC), swollen joint count (SJC), and erythrocyte sedimentation rate (ESR), to possibly
elevate DAS28 in FM+ vs. FM- RA patients.

Methods
A PubMed search identified 14 reports which presented comparisons of DAS28-ESR and its four components in
RA FM+ vs. FM- groups. Median DAS28, component arithmetic differences, pooled effect sizes and 95% confidence
intervals were analysed in the FM+ vs. FM- groups.

Results
In FM+ vs. FM- groups, median DAS28 was 5.3 vs. 4.2, SJC 4.0 vs. 3.0, TJC 13.2 vs. 5.3, PATGL 61.6 vs. 39.9,
ESR 26.3 vs. 26.5. DAS28-ESR was classified as “high” (>5.1) in 11/14 FM+ groups and “moderate” (3.2-5.1) in all
14 FM- groups. Effect sizes in FM+ vs. FM- groups for DAS28-ESR, SJC, TJC, PATGL, and ESR were large (20.8) in
10/14, 1/13, 12/13, 7/13, and 1/13 comparisons, respectively, and pooled effect sizes 0.84 (0.3, 1.4), 0.33 (-04, 1.0),
1.27(0.01,2.5),091 (-0.6,2.4), and 0.07 (-0.6, 0.7), respectively.

Conclusion
DAS28-ESR is elevated significantly in FM+ vs. FM- RA patients; pooled effect sizes were highest for TJIC, followed
by PATGL, SJC and ESR. The findings appear relevant to response and remission criteria, treat-to-target, and general
management of RA.
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Introduction

The DAS (disease activity score) (1)
and DAS28 (2) to assess inflammatory
activity in patients with rheumatoid
arthritis (RA) include four measures,
swollen joint count (SJC), tender joint
count (TJC), patient global assessment
(PATGL), and erythrocyte sedimenta-
tion rate (ESR) or C-reactive protein
(CRP), derived from 7 RA core data
set measures (3, 4). The formula to
calculate DAS and DAS28, based on
discriminant analyses and regressions,
weights TJC at twice as much as SJC
(1, 2). Treat-to-target directs escala-
tion of therapy in routine care patients
with moderate/ high scores for DAS28
or other indices such as the simplified
disease activity index (SDAI) (5) and
clinical disease activity index (CDAI)
(5) toward low activity/remission, with
possible exceptions in certain patients
(6).

All measures included in the DAS28
and RA core data set are improved at
statistically significant levels in pa-
tients randomised to active versus
control treatments in randomized con-
trolled clinical trials (RCTs) of biologi-
cal agents and Jak inhibitors, facilitat-
ing introduction of many new agents
over the last 2 decades (7). However,
RCT protocols select for patients with
high inflammatory activity and gener-
ally include only 5-30% of all RA pa-
tients (8, 9). In routine care, DAS28
and components may be elevated, in-
dependent of inflammatory activity,
associated with comorbid depression
(10-14), and fibromyalgia (FM) (15).
Recent attention to elevated DAS28 in
the absence of substantial inflamma-
tory activity has focused primarily on
PATGL (16-19). RA Boolean remission
criteria have been revised for maxi-
mum PATGL from 1 to 2 (19). How-
ever, less attention has been directed
to the other 3 components in elevating
DAS28 in RA patients with comorbidi-
ties such as FM.

These observations suggested that
analyses of all 4 DAS28 components
in RA patients who had comorbid FM
(FM+) vs. no comorbid (FM-) might
help clarify possible differences to el-
evate DAS28 as an indicator of inflam-
matory activity.

In this report, published comparisons
of DAS28 and its 4 components, TJC,
SJC, PATGL, and ESR or CRP, in FM+
and FM- RA patients were analysed for
differences in the two patient groups.
The primary goal of the report is not
a comprehensive review, but to study
relatively underrecognized differences
between TJC (and PATGL) vs. SIC
(and ESR) to elevate DAS28-ESR in
patients with noninflammatory FM.

Methods

Data sources

A search was conducted in PubMed in
2021 using the terms “rheumatoid ar-
thritis,” “fibromyalgia,” and “DAS28.”
Duplicates, abstracts, and non-English
language reports were excluded. Inclu-
sion criteria were: a) RA patients met
American College of Rheumatology/
European Alliance of Associations for
Rheumatology (ACR/EULAR) clas-
sification criteria (20) or earlier ver-
sions of RA Criteria; b) RA patients
met criteria for FM, either 1990 (21),
2010 (22), 2011 (23) or 2016 criteria
(24); ¢) mean or median of DAS28 and
its four individual components, TJIC28,
SJC28, PATGL and ESR or CRP, were
reported in FM+ and FM- RA patients.
Reference lists of eligible studies were
reviewed for additional relevant re-
ports, but no further efforts were made
to search other databases or to identify
unpublished data (Fig. 1). As noted,
the primary goal of this report is to call
attention to differences between TJC
and SJC to elevate DAS28-ESR in pa-
tients with FM, rather than to provide a
comprehensive review.

DAS28 levels of disease activ-
ity are recognised as >5.1=high,
3.21-5.1=moderate 2.61-3 2=low,

0-2.6 = remission. FM 1990 criteria
were based on the presence of =11
tender points on physical examination
(21). Revised 2010 criteria included
tender points, and patient self-report
widespread pain index (WPI) and
symptom severity scale (SSS) (22).
Revised 2011 criteria included only the
WPI and SSS self-report scores and did
not include tender points (23). Revised
2016 criteria added a requirement for
generalised pain in 4 of 5 regions of the
body (24).
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Fig. 1. PRISMA flow diagram (2020 updated algorithm for identification of studies from databases, registers and other methods).

Statistical analyses

FM+ and FM- RA groups were com-
pared according to arithmetic differ-
ences, and effect sizes defined as the
mean of FM+ minus the mean of FM-
patients, divided by the standard devia-
tion of FM- group. For studies in which
mean values and 95% confidence inter-
vals (CIs) were reported, the standard
deviation of FM- was estimated under
the assumption of a normal distribu-
tion. For studies in which medians
and interquartile ranges (IQRs) were
reported, means and standard devia-
tions were estimated (25). Effect sizes
were not calculated for studies that pro-
vided only means without standard de-
viations, either observed or estimated.
Pooled effect sizes with corresponding
95% confidence intervals (CIs) were
obtained by calculating mean effect
sizes, with weights assigned based on
the sample sizes of the studies, and cor-
recting for sampling error across stud-
ies (26), Cohen has suggested that an
absolute value of <0.2 is considered a
‘small,” 0.21-0.79 ‘medium,’ and =0.8
a ‘large’ effect size (27).

Patients in the FM+ vs. FM- groups
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were compared according to: four
categories of DAS28-ESR activity,
remission <2.8, low=2.81-3.2, moder-
ate=3.2-5.1 and high>5.1; three cat-
egories of arithmetic differences, FM+
higher than FM-, FM+ equal to FM-,
FM+ lower than FM-; and three cat-
egories of effect sizes, small <0.2, me-
dium=0.21-0.79; and large =0.8.

Results

Literature search

The PubMed search results are summa-
rised in Figure 1. The search identified
13 articles that met inclusion criteria,
published between 2008 and 2019
(28-40). Two reports identified in the
PubMed search are not included in our
study, one which included only patients
with early RA in ESPOIR cohort (41)
and the other which reported patients
with a median SJC of 0 in both FM+
and FM- groups, so effect sizes could
not be calculated (42).

All included studies were cross-sec-
tional studies of routine care patients
who met ACR/EULAR criteria for
RA (20) to compare DAS28 and its 4
components in patients who were FM+

or FM-. FM was ascertained by 1990
ACR criteria in 11 reports (28-35, 37,
38), by the revised 2010 criteria in one
report (39), revised 2011 criteria in
one report (36), and both the 1990 or
2011 FM criteria in one report (40) [no
search results based the diagnosis of
FM on 2016 criteria (24)]. The report
which included both the 1990 and 2011
FM criteria (40) was incorporated into
our review. Therefore, 14 compari-
sons of FM+ vs. FM- RA patients were
available for analysis.

All included studies involved DAS28-
ESR, and none DAS28-CRP. Seven
reports involving 8 comparisons pre-
sented DAS-28-ESR components as
means (28, 29, 32, 33, 35, 37, 40) and
four as medians (31, 34, 36, 39). One
report presented DAS28-ESR as a me-
dian and components as means (38).
One report did not specify whether the
values reported were means or medians
and were presumed to be means (30).

DAS28-ESR in FM+ vs. FM-

RA patients

DAS28-ESR was higher in FM+ vs.
FM- RA groups all 14 comparisons
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Table I. Mean or median DAS28-ESR in 14 comparisons of patients with rheumatoid ar-
thritis (RA) who had comorbid FM fibromyalgia (FM+) or did not have comorbid fibromy-
algia (FM-) and effect sizes of FM+/FM- groups.

STUDY* Disease activity score-erythrocyte sedimentation rate (DAS28-ESR)*
Fibromyalgia Fibromyalgia Arithmetic  Effect size
positive negative difference
*Vilaseca 2008 (28) 5.6 (0.78)H 34 (1.15)M 22 19
YPollard 2010° (29) 6 (55,65 H 43 (39,4.6) M 1.7 1.0
¥Toms 2010 (30) 54 (I.H)H 37 (14)M 1.7 12
¥Kapoor 2011° (31) 48 (4.1,53M) 4.1 (32,5.)M 0.7 04
¥Nawito 2013*(33) 56 (1.HH 45 (13)M 1.1 0.8
¥Zammurrad 2013 (32) 53 (15)*H 39 (12)*M 14 12
Y Abbasi 2014 °(34) 70 (6.6,7.6 H) 49 (3.7,57)M 2.1 1.5
¥Ghib 2015°(35) 5.6 (0.7)*H 46 (1.)*M 1.0 09
€Joharatnam 2015 > ¢ (36) 48 (44,53)°M 44 (38,49°M 04 05
¥Mian 2016 * (37) 52 (0.8) H 4.1 (100 M 1.1 1.1
¥Chakr 2017 (38) 53 (L.1)*H 39 (1.5)*M 14 09
@ Salaffi 2018° (39) 45 (3.6,47)M 38 (33,43)M 0.7 0.7
¥Provan 2019 (40) 53 (1L.O)H 44 (13)M 09 0.7
€Provan 2019 (40) 52 (12)H 42 (13)M 1.0 0.8
MEDIAN of (estimated) 53H 42M 1.1 09
mean or effect sizey
Pooled effect size (95% Cls) 0.84
(0.33,1.35)

¥Diagnosis of FM by 1990 ACR Criteria; ?: diagnosis of FM by modified 2010 Criteria; €: diagnosis of
FM by modified 2011 Criteria; Provan et al. (40) included 1990 and 2011 criteria.

“Values reported as mean (standard deviation) unless

otherwise indicated in the study;

®Values were reported as median (Interquartile range) unless otherwise indicated in the study;

‘Mean (95% confidence interval);

dStudy did not report the type of statistical measure used, presumed to be mean +/, SD or median with

IQR;
*Mean without SD/95%CI/IQR.

Table II. Category of mean or median DAS28-ESR 14 studies of comorbid fibromyalgia
(FM+) vs. no comorbid fibromyalgia (FM-) patients with RA according to the category of

disease activity.

Index Disease activity severity ~Remission Low  Moderate High Total #
<28 2.81-32 32-5.1 >5.1 of studies

DAS28-ESR  Fibromyalgia positive 0 0 321%) 11 (79%) 14 (100%)
Fibromyalgia negative 0 0 14 (100%) O 14 (100%)

(Table I). The median of mean or medi-
an DAS28-ESR in the FM+ RA patient
groups was 5.3 (range 4.5-7.0), classi-
fied as high disease activity (>5.1), vs.
4.2 (range 3.4-4.9) in the FM- groups,
classified as moderate disease activity
(3.2-5.1) (Table I). Among the 14 com-
parisons, in the FM+ groups, 11 (79%)
indicated DAS28-ESR high (>5.1) and
3 (21%) moderate (3.2-5.1) activity vs.
moderate activity in all 14 FM- groups
(Table II).

The median arithmetic difference of
DAS28-ESR between the FM+ and
FM- groups was 1.1 (range 0.4-2.2)
(Table I). DAS28-ESR was higher in
all 14 comparisons of FM+ vs. FM-
groups (Table III). The pooled effect
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size was 0.84 (95% ClIs: 0.33, 1.35),
large and statistically significant (Table
I). Effect sizes for FM+ vs. FM- groups
were “medium” (0.2-0.79) in 4 com-
parisons (29%) and “large” (=0.8) in
10 comparisons (71%) (Table III).

Comparisons of the 4 individual
component measures, TJC, SJC,
PATGL, and ESR to DAS28-ESR

in FM+ vs. FM- RA patients

The median of mean or median SJC in
the FM+ groups was 4.0 (range 1.1-
9.8) vs 3.0 (range 0.8-6.8) in the FM-
groups. The median difference was 0.7
and median effect size 0.1 (small) (Ta-
ble IV). The pooled effect size for SIC
was 0.33 with 95% Cls (-0.37, 1.02),

in the lower range of medium and not
statistically significant (Table IV).

The median of the mean or median of
TJC in FM+ groups was 13.2 (range
8-24) vs. 5.3 (range 2.3-7.4) in the FM-
groups. The median difference was 8.1
and median effect size 1.5 (large). The
pooled effect size for TIC was 1.27
with 95% CIs (0.01, 2.53), large and
statistically significant (Table IV).

The median of mean or median PATGL
in FM+ was 61.6 (range 46.7-80) vs.
39.9(range 20-70) in FM- groups. The
median difference was 23.1 and median
effect size 0.9 (large) The pooled effect
size for PATGL was 0.91 with 95% ClIs
(-0.58, 2.39), large but not statistically
significant (Table V).

The median of mean or median of
ESR in FM+ groups was 26.3 (range
19-39) vs. 26.5 (range 17-41.8) in the
FM- groups. The median difference
was 1.7 and median effect size 0.04
(small). The pooled effect size for ESR
was 0.07 with 95% Cls (-0.58, 0.72),
small and not statistically significant
(Table V).

The data indicate moderate control of
inflammatory activity with a median
SIC of 4.0 in the FM+ groups versus
3.0 in the FM- groups (Table IV). By
contrast, the median TJC was 13.2 in
the FM+ groups vs. 5.3 in the FM-
groups, a difference of 8.1 tender joints
for TJC vs fewer than 1 joint for SJC
(Table IV). Furthermore, 12/13 effect
sizes were “large” for TJC vs. 1/13
for SIC, 7/13 for PATGL, and 1/13 for
ESR (Table III).

Discussion

The results confirm previous observa-
tions that DAS28 is significantly high-
er in FM+ vs. FM- RA patients (15),
and extend the findings with evidence
that elevated DAS28 is explained pri-
marily by TIC followed by PATGL.
Furthermore, substantial differences
are seen between TJC and SJIC in el-
evating DAS28-ESR in the FM+ vs.
FM- groups, with a median differ-
ence of 8.1 tender joints vs. less than 1
swollen joint in FM+ vs. FM- groups,
respectively. The data indicate mod-
erate control of inflammatory activity
in both groups according to SJIC with
median levels of 4.0 in FM+ vs. 3.0 in

Clinical and Experimental Rheumatology 2024
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Table III. Number of 14 comparisons of RA patients with comorbid fibromyalgia (FM+) vs. no comorbid fibromyalgia (FM-) according to
arithmetic differences and effect sizes of means or medians in the FM+ vs. FM- groups.

Category DAS28-ESR Swollen joint count Tender joint Patient global Erythrocyte
(SIC) count (TJC) assessment sedimentation rate
(PATGL) (ESR)
FM+ higher than FM- 14 (100%) 8 (57%) 14 (100%) 14 (100%) 10 (71%)
FM+ equal to FM- 0 2 (14%) 0 0 0
FM+ lower than FM- 0 4 (29%) 0 0 4 (29%)
Small effect size <0.2 0 5 (38%) 0 1 (8%) 7 (54%)
Medium effect size 0.21-0.79 4 (29%) 7 (54%) 1 (8%) 5 (38%) 5 (38%)
Large effect size 0.8 10 (71%) 1 (8%) 12 (92%) 7 (54%) 1 (8%)
Total comparisons* 14 (100%) 3 (100%) 13 (100%) 13 (100%) 13 (100%)

*Effect size could not be calculated for DAS2-ESR components in one of the reports.

Table I'V. Mean or median DAS28-ESR components, tender joint count (TJC) and swollen joint count (SJC) in patients with rheumatoid
arthritis (RA) who had comorbid FM fibromyalgia (FM+) or did not have comorbid fibromyalgia (FM-) and arithmetic differences and
effect sizes of FM+ vs. FM- groups.

STUDY*

Swollen joint count (0-28)

Tender joint count (0-28)

FM positive FM negative Difference Effect size FM positive FM negative  Difference Effect size
"Vilaseca 2008* (28) 1.1 (14) 0.8 (1.8) 03 02 174 (9.5) 23 (5.1) 15.1 3.0
Pollard 2010° (29) 4 (2,6) 4 (3,4 0 0 17 (14,21) 6 (4,7 11 1.5
*Toms 2010¢(30) 49 (3.9) 3.0 (43) 19 0.5 14.1 (7.6) 29 (3.6) 11.2 3.1
YKapoor 2011° (31) 4 (1,6) 3.(1,6) 1.0 0.1 8 (6,13) 4 (1,8) 4 0.9
YNawito 2013%(33) 28 (3.2) 3 4.1 -0.2 -0.05 123 9.1) 45 4.2 7.8 1.9
YZammurrad 2013 (32) 2.8¢ 1.7¢ 1.1 13.1¢ 4.1¢ 9
YAbbasi 2014 °(34) 9 (2,18) 31,7 6 1.3 24 (24,28) 5 (2,125) 19 24
*Ghib 2015°(35) 5 (0.7,8)" 6 (0.7,7.5)"° -1.0 -0.03 15 (11.7,20.7)* 5.5 (2,10)° 9.5 1.7
€ Joharatnam 2015 *¢ (36) 1 (0,2)¢ 1 (1,2)¢ 0 -04 11 (7,18)¢ 6 (4,94 5 1.4
*Mian 2016 * (37) 1.8 (2.3) 2.8 (3.5) -1.0 -0.3 15.7 (5.8) 74 (54) 8.3 1.5
'Chakr 2017 " (38) 39 (1,55)° 24 (0,5)" 1.5 03 10 (5,17)° 3 (0,8)° 7 12
9Salaffi 2018 (39) 3 (1,575 4 (2,6) -1.0 -0.3 12 (7.3,14) 6 (3,8) 6 1.5
YProvan 2019* (40) 9.8 (5.7) 6.8 (5.1) 3.0 0.6 133 (5.6) 74 (6.5) 59 0.9
€Provan 2019* (40) 84 (52) 64 (5.1) 20 05 10.7 (6.6) 64 (6.2) 43 0.7
MEDIAN § 4.0 3.0 0.7 0.1 132 53 8.1 1.5
Pooled effect size (95% Cls) 0.33 1.27

(-0.37,1.02) (0.01,2.53)

¥: diagnosis of FM by 1990 ACR Criteria; ?: diagnosis of FM by modified 2010 Criteria; €: diagnosis of FM by modified 2011 Criteria; Provan et al. (40)

included 1990 and 2011 criteria.

“Values reported as mean (standard deviation) unless otherwise indicated in the study;
®Values were reported as median (interquartile range) unless otherwise indicated in the study;

‘mean (95% confidence interval);

dStudy did not report the type of statistical measure used, presumed to be mean +/, SD or median with IQR;

*Mean without SD/95%CI/IQR.

FM- patients. However, the median of
13.2 vs. 5.3, with a median difference
of 8.1 tender joints, differences over
more than 25% of the entire range of
TJC, suggest that differences in TIC
according to a non-inflammatory co-
morbidity of positive FM screening are
considerably greater than differences
in SJC. TJC appears more limited than
SJC to assess inflammatory activity.

Large effect sizes in FM+ vs. FM- pa-
tients were seen in one of 13 compari-
sons for SJC, compared to 12/13 for
TJC, 7/13 for PATGL, and 1/13 for

Clinical and Experimental Rheumatology 2024

ESR (Table III). Although explanation
of elevated DAS28-ESR by elevated
PATGL may have been anticipated
based on published reports (16-19),
TJC appears more explanatory than
PATGL of elevated DAS28 in FM+ vs.
FM- patients. Furthermore, the data
indicate that SJC and ESR are far less
likely to differ in FM+ vs. FM- patients
than TJC and PATGL, and therefore
may be regarded as more accurate indi-
cators of inflammatory activity.

Elevations of DAS28 based on elevat-
ed TJC (and/or PATGL) have relevant

implications for response and remis-
sion criteria, treat-to-target, and rou-
tine care. A TJC of 13/28 and PATGL
of 63/100, the median values for FM+
RA patients (Table I), would result in
DAS28-ESR of 4.51, indicating mod-
erate activity (https://www.4s-dawn.
com/DAS?28), even if SJIC were 0 and
ESR 10 mm/hr. A TJC of 8 and PATGL
of 46, the lower interquartile range of
FM+ RA patients (Table I), would re-
sult in DAS28 of 3.84, again indicating
moderate activity, if SJIC were 0 and
ESR 10 mm/hr. Therefore, assuming
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Table V. Mean or median DAS28-ESR components, patient global assessment (PATGL) and erythrocyte sedimentation rate (ESR, in
mm/h) in 14 comparisons of patients with rheumatoid arthritis (RA) who had comorbid FM fibromyalgia (FM+) or did not have comorbid
fibromyalgia (FM-) and arithmetic differences and effect sizes of FM+ vs. FM- groups.

STUDY* Patient global assessment Erythrocyte sedimentation rate (ESR)

FM positive FM negative Difference Effect size FM positive FM negative Difference Effect size
*Vilaseca 2008* (28) 562 (21.0) 39.7 (26.6) 16.5 0.6 30.8 (17.3) 28.1 (16.1) 2.7 0.2
*Pollard 2010¢ (29) 66 (55,77) 40 (34, 46) 26 09 39 (22,55) 27 (23,32) 12 0.6
YToms 2010¢(30) 604 (15.9) 32.6 (21.6) 27.8 1.3 285 (29.2) 394 (235) -10.9 -0.5
*Kapoor 2011° (31) 47 (33,56) 40 (21,59) 7 0.2 23 15,54) 18 (10,32) 5.0 0.7
YNawito 2013%(33) 64 (23.6) 46.8 (25.9) 172 0.7 382 (16.8) 41.8 (22.5) -3.6 -0.2
¥Zammurrad 2013%%(32) 62.7¢ 38¢ 24.7 38.9¢ 31¢ 79
YAbbasi 2014°(34) 80 (70, 80) 20 (10, 30) 60 3.8 37 (26,48) 40 (22,60) -3.0 -0.13
*Ghib 2015*°(35) 66 (15) 445 (21) 21.5 1.0 23 (7.2,42.5)° 22 (13.7,40)" 1.0 -0.05
€Joharatnam 2015 *¢ (36) 70 (55,78)¢ 42 (24,55)4 28 1.1 19 (8,29)¢ 17 (12,26)¢ 20 0.03
YMian 2016 * (37) 57.1 (18.3) 49.5 (20.5) 7.6 04 205 (144) 19.2 (17.8) 1.3 0.1
¥Chakr 2017 " (38) 56.5 (41.5,90)° 31.5 (14,52.2)° 25 1.1 285 (15.5,49)° 26 (14,41.2)° 25 0.2
9Salaffi 2018 (39) 80 (62.5,90) 70 (60, 80) 10 0.5 24 (11.3,34) 32 (22,44) -8.0 -0.6
*Provan 2019° (40) 46.7 (22.3) 37.1 (234) 9.6 04 222 (23) 214 (183) 0.8 0.04
€Provan 2019 (40) 55.0 (20.8) 299 (204) 25.1 12 23.1 (20.0) 20.7 (18.1) 24 0.1
MEDIANY 61.6 399 2 2.7 0.9 26.3 26.5 1.7 0.04
Pooled effect size (95% Cls) 091 0.07

(-0.58,2.39) (-0.58,0.72)

¥: Diagnosis of FM by 1990 ACR Criteria; ?= Diagnosis of FM by modified 2010 Criteria; €= Diagnosis of FM by modified 2011 Criteria; Provan et al. (40)

included 1990 and 2011 criteria.

“Values reported as mean (standard deviation) unless otherwise indicated in the study;
®Values were reported as median (interquartile range) unless otherwise indicated in the study;

“Mean (95% confidence interval);

dStudy did not report the type of statistical measure used, presumed to be mean +/, SD or median with IQR;

*Mean without SD/95%CI/IQR.

a conservative prevalence of FM+ RA
of 20% (15, 43), of whom 75% would
have DAS28-ESR of at least 3.84, 15%
of all RA patients would be classified
as in moderate activity even if all had
ESR SJC of 0 and ESR of 10 (https://
www.4s-dawn.com/DAS28).

DAS28 and other RA indices also may
be elevated significantly by comorbidi-
ties beyond fibromyalgia, independent
of inflammatory activity (44), includ-
ing comorbid depression, estimated to
be seen in 9.5% - 41.5% of people with
RA (10-14) and comorbid hand osteo-
arthritis (OA), seen in 52% of RA pa-
tients (45). Possible elevations of TJC
and/or PATGL leading to an elevated
DAS28 in the presence of consider-
able, little, or no inflammatory activity
indicates a need for rheumatologists to
actively interpret these scores.

This phenomenon is conceptually not
different from a need to interpret an el-
evated ESR in an RA patient, in whom
obesity, infection and/or neoplasm
must be excluded before concluding
the results are explained by RA inflam-
matory activity. One difference in these
two phenomena may involve relatively
established protocols to search for in-
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fection or neoplasm, while FM, de-
pression, and joint damage usually are
not recorded formally in routine rheu-
matology care (or in most RA clinical
research including clinical trials). FM
and depression appear underrecog-
nized without formal patient self-report
questionnaires (13, 23).

Recent attention to elevated DAS28 in
the absence of substantial inflammatory
activity has focused primarily on PATGL
and not the other 3 DAS28 components
activity (16-19). As a consequence, RA
Boolean remission criteria have recently
been revised for maximum PATGL from
1 to 2 (19). A proposed “dual target
strategy” designed to “mitigate the risk
of overtreatment” in RA (46) does not
consider TJC, which may raise DAS28
and other RA indices as much as or
more than PATGL, as documented in
this report. Furthermore, ACR/EULAR
ACR20, 50, and 70 response criteria
require 20%, 50%, and 70% improve-
ment in TJIC (and SJC), regardless of
any other changes in core dataset meas-
ures(47). RA patients with FM are less
likely show improvement in TJC and
therefore be ineligible for even modest
ACR 20 responses, which may explain

in part why almost all clinical trials other
than in patients selected for early disease
do not indicate an ACR 20 response in
more than 60-70% of patients (48).

It may further appear disappointing
that all FM- groups were in “moderate”
DAS28 activity, and no group in “low”
activity or remission despite more than
a decade of treat-to-target (6). The in-
cluded studies were reported between
2008 and 2019, possibly reflecting ear-
lier results before widespread use of bi-
ological agents to treat RA. In addition,
some of the reports were from coun-
tries with low gross domestic product
(GDP), in whom it is recognized that
RA patient status is substantially poorer
than in high GDP countries (49), possi-
bly due in part to poor access to medical
services in general and biologic treat-
ments in particular. Nonetheless, even
recent data from 2 large United States
databases indicated 41% and 60% of
patients in moderate or high activity
and 25.3 and 12.5% in remission (50),
similar to data which had been reported
in 2008 (51). Further analysis of this
phenomenon appears of interest but is
beyond the scope of this study.

Several limitations are seen in this
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study. FM was diagnosed according to
1990 criteria in 11 of the 14 compari-
sons, which depend entirely on the ob-
servation of 11 tender points on physi-
cal examination, while 3 were based an
FM diagnosis on 2010 criteria, which
include patient self-report or 2011 cri-
teria which are based only on patient
self-report. Tender point counts are
correlated strongly with TIC, r = 0.74
(29), and the use of the 1990 criteria
may have selected patients with elevat-
ed TIC relative to PATGL in elevating
DAS28-ESR. Nonetheless, in 2 of the
3 comparisons in which FM was di-
agnosed according to revised 2010 or
2011 criteria, elevated TJC was seen in
FM+ RA patients.

A second limitation is that our search
may not have yielded all available re-
ports. However, as noted, the primary
goal of this report is to call attention
to relatively underrecognized differ-
ences between TJC and SJC to elevate
DAS28-ESR in RA patients with co-
morbid FM and thereby clarify inter-
pretation of DAS28 ESR and other
indices which include TJC and SJC
for clinical decisions, including pos-
sible escalation of therapy according
to treat-to-target (6). Every identified
report indicated that TJC, PATGL, and
DAS28 were elevated in FM+ vs. FM-
RA patients, and a few additional re-
ports with different findings would not
alter the conclusions. Third, no infor-
mation was available concerning possi-
ble differences in management in FM+
vs. FM- RA patients, which may have
resulted from differences in DAS28-
ESR. A fourth possible limitation is
that only DAS28-ESR was studied,
and it is possible that TJC may be less
prominent compared to PATGL and
SJC in elevations of DAS28-CRP, and
particularly SDAI and CDALI, in which
TJC and SJC are weighted equally, un-
like in DAS28. However, these indices
include TJC and PATGL, the 2 meas-
ures that explain elevated DAS28 ESR
in FM plus patients, and it appears like-
ly that similar findings would be seen
with these indices (or any index that
includes TJC and PATGL).

In summary, TJC appears to contribute
as much as or more than PATGL and
far more than SJC or ESR to elevations
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of DAS28-ESR in FM+ vs. FM- RA
patients. This information, along with
other reports in the medical literature,
may be relevant to possible further re-
vision of RA remission criteria, treat-
to-target, and routine clinical patient
care. It is feasible in routine care to use
a single MDHAQ (multidimensional
health assessment questionnaire) to
screen for FM according to FAST4
(fibromyalgia assessment screening
tool), as well as depression according
to MDS2 (MDHAQ depression screen)
(44). The findings may be of value to
improve monitoring of RA patients in
clinical trials, other clinical research,
and routine rtheumatology care.

References

1. VAN DER HEIJDE DM, VAN ‘T HOF M, VAN RIEL
PL, VAN DE PUTTE LB: Development of a
disease activity score based on judgment in
clinical practice by rheumatologists. J Rheu-
matol 1993;20(3): 579-81.

2. PREVOO ML, VAN ‘T HOF MA, KUPER HH,
VAN LEEUWEN MA, VAN DE PUTTE LB, VAN
RIEL PL: Modified disease activity scores that
include twenty-eight-joint counts. Develop-
ment and validation in a prospective longi-
tudinal study of patients with rheumatoid
arthritis. Arthritis Rheum 1995; 38(1): 44-8.
https://doi.org/10.1002/art.1780380107

3. FELSON DT, ANDERSON JJ, BOERS M et al.:
The American College of Rheumatology pre-
liminary core set of disease activity measures
for rheumatoid arthritis clinical trials. The
Committee on Outcome Measures in Rheu-
matoid Arthritis Clinical Trials. Arthritis
Rheum 1993; 36(6): 729-40.
https://doi.org/10.1002/art.1780360601

4. BOERS M, TUGWELL P, FELSON DT et al.:
World Health Organization and International
League of Associations for Rheumatology
core endpoints for symptom modifying anti-
rheumatic drugs in rheumatoid arthritis clini-
cal trials. J Rheumatol Suppl 1994 ;41: 86-9.

5. ALETAHA D, SMOLEN I: The Simplified Dis-
ease Activity Index (SDAI) and the Clinical
Disease Activity Index (CDAI): a review of
their usefulness and validity in rheumatoid
arthritis. Clin Exp Rheumatol 2005; 23 (Sup-
pl. 39): S100-8.

6. SMOLEN JS: Treat to Target in Rheumatol-
ogy: A Historical Account on Occasion of the
10™ Anniversary. Rheum Dis Clin North Am
2019; 45(4): 477-85.
https://doi.org/10.1016/j.rdc.2019.07.001

7. BURMESTER GR, POPE JE: Novel treatment
strategies in rheumatoid arthritis. Lancet
2017; 389(10086): 2338-48. https://
doi.org/10.1016/s0140-6736(17)31491-5

8. SOKKA T, PINCUS T: Most patients receiv-
ing routine care for rheumatoid arthritis in
2001 did not meet inclusion criteria for most
recent clinical trials or American College of
Rheumatology criteria for remission. J Rheu-
matol 2003; 30(6): 1138-46.

9. ZINK A, STRANGFELD A, SCHNEIDER M et
al.: Effectiveness of tumor necrosis factor
inhibitors in rheumatoid arthritis in an obser-
vational cohort study: comparison of patients
according to their eligibility for major rand-
omized clinical trials. Arthritis Rheum 2006;
54(11): 3399-407.
https://doi.org/10.1002/art.22193

10. SALAFFI F, FERRACCIOLI GF, CAROTTI M,
BLASETTI P, CERVINI C: [Disability in rheu-
matoid arthritis: the predictive value of age
and depression]. Recenti Prog Med 1992;
83(12): 675-9.

11. PARKER JC, WRIGHT GE: The implications of
depression for pain and disability in rheuma-
toid arthritis. Arthritis Care Res 1995; 8(4):
279-83.
https://doi.org/10.1002/art.1790080412

12. SCOTT DL, HOUSSIEN DA: Joint assessment
in rheumatoid arthritis. Br J Rheumatol
1996; 35 Suppl 2: 14-8. https://
doi.org/10.1093/rheumatology/35.suppl_2.14

13. HIDER SL, TANVEER W, BROWNFIELD A,
MATTEY DL, PACKHAM JC: Depression in
RA patients treated with anti-TNF is com-
mon and under-recognized in the rheuma-
tology clinic. Rheumatology (Oxford) 2009;
48(9): 1152-4.
https://doi.org/10.1093/rheumatology/kep170

14. MATCHAM F, ALI S, IRVING K, HOTOPF M,
CHALDER T: Are depression and anxiety as-
sociated with disease activity in rheumatoid
arthritis? A prospective study. BMC Muscu-
loskelet Disord 2016; 17: 155.
https://doi.org/10.1186/s12891-016-1011-1

15. DUFFIELD SJ, MILLER N,ZHAO S, GOODSON
NJ: Concomitant fibromyalgia complicating
chronic inflammatory arthritis: a systematic
review and meta-analysis. Rheumatology
(Oxford) 2018; 57(8): 1453-60.
https://doi.org/10.1093/rheumatology/key 112

16. FELSON DT, LACAILLE D, LAVALLEY MP,
ALETAHA D: Reexamining remission defini-
tions in rheumatoid arthritis: considering the
twenty-eight-joint disease activity score, C-re-
active protein level, and patient global assess-
ment. Arthritis Rheumatol 2022; 74(1): 5-9.
https://doi.org/10.1002/art.41959

17. FERREIRA RJO, CARVALHO PD, NDOSI M et
al.: Impact of patient’s global assessment on
achieving remission in patients with rheuma-
toid arthritis: a multinational study using the
METEOR database. Arthritis Care Res 2019;
71(10): 1317-25.
https://doi.org/10.1002/acr.23866

18. FERREIRA RJO, WELSING PMJ, JACOBS JW
et al.: Correspondence on ‘Re-examining
remission definitions in rheumatoid arthri-
tis: considering the 28-joint Disease Activ-
ity Score, C reactive protein level and pa-
tient global assessment’ by Felson et al. Ann
Rheum Dis 2023; 82(8): e183. https://
doi.org/10.1136/annrheumdis-2021-221917

19. STUDENIC P, ALETAHA D, DE WIT M et al.:
American College of Rheumatology/EU-
LAR remission criteria for rheumatoid ar-
thritis: 2022 revision. Arthritis Rheumatol
2023; 75(1): 15-22.
https://doi.org/10.1002/art.42347

20. ALETAHA D, NEOGI T, SILMAN AJ et al.:
2010 rheumatoid arthritis classification crite-
ria: an American College of Rheumatology/

1089



Inpact of FM on SJC and TJC in patients with rheumatoid arthritis / S. Kannayiram et al.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

European League Against Rheumatism col-
laborative initiative. Ann Rheum Dis 2010;
69(9): 1580-8.
https://doi.org/10.1136/ard.2010.138461
WOLFE F,SMYTHE HA, YUNUS MB et al.: The
American College of Rheumatology 1990
Criteria for the classification of fibromyalgia.
Report of the multicenter criteria committee.
Arthritis Rheum 1990; 33(2): 160-72.
https://doi.org/10.1002/art.1780330203
WOLFE F, CLAUW DIJ, FITZCHARLES MA et
al.: The American College of Rheumatology
preliminary diagnostic criteria for fibromyal-
gia and measurement of symptom severity.
Arthritis Care Res 2010; 62(5): 600-10.
https://doi.org/10.1002/acr.20140

WOLFE F, CLAUW DJ, FITZCHARLES MA et
al.: Fibromyalgia criteria and severity scales
for clinical and epidemiological studies: a
modification of the ACR preliminary diag-
nostic criteria for fibromyalgia. J Rheumatol
2011; 38(6): 1113-22.
https://doi.org/10.3899/jrheum.100594
WOLFE F, CLAUW DJ, FITZCHARLES MA et
al.: 2016 Revisions to the 2010/2011 fibro-
myalgia diagnostic criteria. Semin Arthritis
Rheum 2016; 46(3): 319-29. https://
doi.org/10.1016/j.semarthrit.2016.08.012
WAN X, WANG W, LIU J, TONG T: Estimat-
ing the sample mean and standard deviation
from the sample size, median, range and/or
interquartile range. BMC Med Res Methodol
2014; 14: 135.
https://doi.org/10.1186/1471-2288-14-135
HUNTER J, SCHMIDT F: Methods of meta-
analysis: Correcting error and bias in research
findings. Newbury Park, CA: Sage; 1990.
COHEN J: A power primer. Psychol Bull
1992; 112(1): 155-9. https://
doi.org/10.1037//0033-2909.112.1.155

ROIG VILASECA D, HOCES OTERO C: [Ef-
fect of the coexistence of fibromyalgia in
the DAS28 index in women with rheumatoid
arthritis]. Reumatol Clin 2008; 4(3): 96-9.
https://
doi.org/10.1016/s1699-258x(08)71811-4
POLLARD LC, KINGSLEY GH, CHOY EH,
SCOTT D: Fibromyalgic rheumatoid arthritis
and disease assessment. Rheumatology 2010;
49(5): 924-8. https://
doi.org/10.1093/rheumatology/kep458
TOMS J, SOUKUP T, BRADNA P, HRNCIR Z:
Disease activity composite indices in patients
with rheumatoid arthritis and concomitant fi-
bromyalgia. J Rheumatol 2010; 37(2): 468.
https://doi.org/10.3899/jrheum.090805
KAPOOR SR, HIDER SL, BROWNFIELD A,
MATTEY DL, PACKHAM JC: Fibromyalgia in
patients with rheumatoid arthritis: driven by
depression or joint damage? Clin Exp Rheu-
matol 2011; 29 (Suppl. 69): S88-91.
ZAMMURRAD S, MUNIR W, FAROOQI A:

1090

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Disease activity score in rheumatoid arthritis
with or without secondary fibromyalgia. J
Coll Physicians Surg Pak 2013; 23(6): 413-7.
NAWITO Z, RADY HM, MAGED LA: The im-
pact of fibromyalgia on disease assessment in
rheumatoid arthritis patients. The Egyptian
Rheumatologist 2013; 35(3): 115-9.

ABBASI L, HAIDRI FR: Fibromyalgia com-
plicating disease management in rheumatoid
arthritis. J Coll Physicians Surg Pak 2014;
24(6): 424-7.

GHIB LJ, TAMAS MM, DAMIAN LO et al.: The
role of ultrasonography in assessing disease
activity in patients with rheumatoid arthritis
and associated fibromyalgia. Med Ultrason
2015; 17(3): 339-44. https://
doi.org/10.11152/mu.2013.2066.173 1jg
JOHARATNAM N, MCWILLIAMS DF, WIL-
SON D, WHEELER M, PANDE I, WALSH DA:
A cross-sectional study of pain sensitivity,
disease-activity assessment, mental health,
and fibromyalgia status in rheumatoid arthri-
tis. Arthritis Res Ther 2015; 17(1): 11.
https://doi.org/10.1186/s13075-015-0525-5
MIAN AN, CHAABO K, WAJED J et al.: Rheu-
matoid arthritis patients with fibromyal-
gic clinical features have significantly less
synovitis as defined by power Doppler ul-
trasound. BMC Musculoskelet Disord 2016;
17(1): 404.
https://doi.org/10.1186/s12891-016-1258-6
CHAKR R, BRENOL C, RANZOLIN A et al.:
Rheumatoid arthritis seems to have DMARD
treatment decision influenced by fibromyal-
gia. Rev Bras Reumatol Engl Ed 2017; 57(5):
403-11.
https://doi.org/10.1016/j.rbre.2017.01.004
SALAFFIF, DI CARLO M, CAROTTI M, SARZI-
PUTTINI P: The subjective components of the
Disease Activity Score 28-joints (DAS28) in
rheumatoid arthritis patients and coexisting
fibromyalgia. Rheumatol Int 2018; 38(10):
1911-8.
https://doi.org/10.1007/s00296-018-4096-z
PROVAN SA, AUSTAD C, HALSAA V, HAM-
MER HB, KVIEN TK, UHLIG T: Fibromyalgia
in patients with rheumatoid arthritis. A 10-
year follow-up study, results from the Oslo
Rheumatoid Arthritis Register. Clin Exp
Rheumatol 2019; 37 (Suppl. 116): S58-62.
DURAN J, COMBE B, NIU J, RINCHEVAL N,
GAUJOUX-VIALA C, FELSON DT: The effect
on treatment response of fibromyalgic symp-
toms in early rheumatoid arthritis patients:
results from the ESPOIR cohort. Rheumatol-
ogy 2015; 54(12): 2166-70.
https://doi.org/10.1093/rheumatology/kev254
DURMAZ Y, ILHANLI I: Rheumatoid arthritis
activity scores in patients with and without
fibromyalgia syndrome. Ann Saudi Med
2021; 41(4): 246-52.
https://doi.org/10.5144/0256-4947.2021.246

43.

44,

45.

46.

47.

48.

49.

50.

51.

SCHMUKLER 1J, LI T, GIBSON KA, MORLA
RM, LUTA G, PINCUS T: Patient global assess-
ment is elevated by up to 5 of 10 units in pa-
tients with inflammatory arthritis who screen
positive for fibromyalgia (by FAST4) and/or
depression (by MDS2) on a single MDHAQ.
Semin Arthritis Rheum 2023; 58: 152151.
https://
doi.org/10.1016/j.semarthrit.2022.152151
PINCUS T, SCHMUKLER J, BLOCK JA, GOOD-
SON N, YAZICI Y: Should quantitative assess-
ment of rheumatoid arthritis include meas-
ures of joint damage and patient distress, in
addition to measures of apparent inflamma-
tory activity? ACR Open Rheumatol 2023;
5(1): 49-50.
https://doi.org/10.1002/acr2.11514
RUIZ-MEDRANO E, ESPINOSA-ORTEGA HF,
ARCE-SALINAS CA: The effect of concomi-
tant hand osteoarthritis on pain and disease
activity in patients with rheumatoid arthritis.
Clin Rheumatol 2019; 38(10): 2709-16.
https://doi.org/10.1007/s10067-019-04574-6
FERREIRA RJO, NDOSI M, DE WIT M et al.:
Dual target strategy: a proposal to mitigate
the risk of overtreatment and enhance pa-
tient satisfaction in rheumatoid arthritis. Ann
Rheum Dis 2019; 78(10): e109. https://
doi.org/10.1136/annrheumdis-2018-214199
FELSON DT, ANDERSON JJ, BOERS M et al.:
American College of Rheumatology. Prelim-
inary definition of improvement in rheuma-
toid arthritis. Arthritis Rheum 1995; 38(6):
727-35.
https://doi.org/10.1002/art.1780380602
CHUNG CP, THOMPSON JL, KOCH GG, AMA-
RA I, STRAND V, PINCUS T: Are American
College of Rheumatology 50% response cri-
teria superior to 20% criteria in distinguish-
ing active aggressive treatment in rheumatoid
arthritis clinical trials reported since 19977
A meta-analysis of discriminant capacities.
Ann Rheum Dis 2006; 65(12): 1602-7.
https://doi.org/10.1136/ard.2005.048975
SOKKA T, KAUTIAINEN H, PINCUS T et al.:
Disparities in rheumatoid arthritis disease
activity according to gross domestic product
in 25 countries in the QUEST-RA database.
Ann Rheum Dis 2009; 68(11): 1666-72.
https://doi.org/10.1136/ard.2009.109983
KREMER JM, PAPPAS DA, KANE K et al.:
The clinical disease activity index and the
routine assessment of patient index data 3 for
achievement of treatment strategies. J Rheu-
matol 2021; 48(12): 1776-83.
https://doi.org/10.3899/jrheum.200692
PINCUS T, BERGMAN MJ, YAZICI Y: Should
quantitative measures and management of
rheumatoid arthritis include more than con-
trol of inflammatory activity? J Rheumatol
2022; 49(3): 336-8.
https://doi.org/10.3899/jrheum.210953

Clinical and Experimental Rheumatology 2024



