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BACKGROUND: Fibromyalgia syndrome (FM) is a systemic disease of
unknown etiology, which can cause widespread musculoskeletal pain.
In patients with rheumatoid arthritis (RA), FM can cause an additional
symptom burden, which can affect some variables on the RA disease
activity score 28 (DAS28), a tool that evaluates 28 joints in RA patients.
OBJECTIVE: Compare the results of four different versions of the
DAS28 and the parameters used to determine disease activity scores
in RA patients with and without FM, and determine whether there are
treatment differences between RA patients with and without FM.
DESIGN: Retrospective, cross-sectional.

SETTING: Tertiary hospital.

PATIENTS AND METHODS: We identified patients diagnosed with
RA between 1 September 2016 and 1 February 2020 and identified
patients with and without FM.

MAIN OUTCOME MEASURES: Differences between variables in the
DAS28 calculations (tender joint count [TJC], patient global assess-
ment [PGA], and others), between patients with and without FM, and
differences between patients with and without FM who were using or
not using biological agents.

SAMPLE SIZE: 381, including 322 females (84.5%).

RESULTS: The frequency of FM in RA patients was 25.7% (89 females,
24.6%). In RA patients with FM, the TJC and PGA median values were
significantly higher than in patients without FM (P<.05). The use of cor-
ticosteroids and biological therapy in patients with FM was more fre-
quent than in patients without FM (P<.05). Compared to patients with-
out FM, patients with FM switched treatment more often because of
non-response to treatment (P=.01) Median values of the DAS28 scores
(calculated by four different versions of the instrument) in RA patients
with FM were higher than in patients without FM (P<.05).
CONCLUSION: The presence of FM in RA patients may affect the sub-
jective variables in different versions of DAS28 scores, causing the dis-
ease activity to score higher on the instrument, erroneously indicating
worse disease than is actually present.

LIMITATIONS: A single center, retrospective study.

CONFLICT OF INTEREST: None.
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hile rheumatoid arthritis (RA) is a chronic
inflammatory disease that primarily affects
small joints, fibromyalgia syndrome (FM) is a

systemic disease of unknown cause, which can cause
widespread musculoskeletal pain." In studies conduct-
ed with RA patients, the prevalence of FM has been
reported to be between 5% to 52%.2

Disease activity scores have been developed to
standardize assessment and eliminate the variability
between observers in monitoring disease activity and
response to treatment in RA3* Among these, the RA
disease activity score 28 (DAS28), in which 28 joints
are evaluated, is used to make the decision to start
biological treatments or not in cases of no response
to conventional disease modifying antirheumatic drug
(DMARD). Although the DAS28 score varies according
to the version,? it is calculated with variables such as the
tender joint count (TJC), the swollen joint count (SJC),
the patient’s global assessment (PGA) level, erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP).
Our hypothesis is that the subjective variables used in
four different DAS28 calculations are affected by the
disease burden associated with FM. In addition, we sus-
pect high DAS28 scores detected in RA patients with
FM affect the choice of treatment since the treatment
selection, especially biological treatments, is made ac-
cording to DAS28 scores. The purpose of this study
was to compare the results of four different versions
of DAS28 and the parameters used to determine the
disease activity scores in RA patients with and without
FM. We also investigated whether there is a difference
in treatment between RA patients with and without FM.

PATIENTS AND METHODS
Patients diagnosed with RA according to the 2010
American College of Rheumatology/ European League
Against Rheumatism (ACR/EULAR) RA classification cri-
teria between 1 September 2016 and 1 February 2020
were retrospectively analyzed.® Patients with RA who
were also diagnosed with FM according to the ACR
2016 FM classification criteria were identified.® The
study protocol was approved by the ethics committee
of (Date: 03.03.2021, Decision No. 2021/495, Number:
E-77192459-050.99-13639). The study was conducted
in accordance with the Helsinki Declaration principles.
Exclusion criteria were incomplete file records, preg-
nant patients, patients younger than 18 years of age,
patients with acute infection, patients with other inflam-
matory rheumatological and patients with endocrine
diseases (such as hypothyroidism, hyperthyroidism)
that may cause common musculoskeletal symptoms.
Sociodemographic data such as age (year), gender,
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disease duration (year) and extra-articular findings
(rheumatoid nodule, pulmonary involvement, ocular in-
volvement, cardiac involvement, etc.) that may accom-
pany RA were recorded. Other data collected included
medical treatments (methotrexate, sulfasalazine, leflu-
nomide, hydroxychloroquine, biological treatments,
duloxetine, amitriptyline, pregabalin, gabapentin and
others). The corticosteroid usage status and doses (mg/
day) at the last visit to the hospital were determined
and compared between the groups. Patients whose
treatment was switched due to non-response to bio-
logical treatment were also determined. ESR (mm/h),
CRP (mg/L), rheumatoid factor (RF) and anti-cyclic ci-
trulline peptide (anti-CCP) results were noted. Based on
the cut-off value of the laboratory where the tests were
studied, RF (IU/mL) and anti-CCP (U/mL) values were
accepted as positive or negative. Values above 30 1U/
mL for RF and values above 5 U/mL for anti-CCP were
accepted as positive. An electronic calculator was used
to calculate the four DAS28 scores containing differ-
ent variables.* Patients were categorized according to
their disease activity score into those in remission (<2.6)
or with low disease activity (LDA: >2.6 and <3.2) and
those with moderate disease activity (MDA: >3,2 and
<5,1) or those with high disease activity (HDA: >5,1).

Normality of the data distribution was determined
with the Kolmogorov-Smirnov test. Mean and standard
deviation (SD) were given for normally distributed data,
and median and minimum-maximum values were given
for non-normally distributed data. The t test was used
for comparison of normally distributed data, and Mann
Whitney-U test was used for non-normally distributed
data. Pearson’s chi-square test was used to determine
the difference between groups. The relationship be-
tween variables that were not normally distributed was
analyzed using the Spearman correlation test. The size
of the correlation was interpreted as follows: 8.90 to
1.00 (-.90 to -1.00)=very high positive (negative) cor-
relation; .70 to .90 (-.70 to -.90)=high positive (nega-
tive) correlation; .50 to .70 (-.50 to-.70)=moderate posi-
tive (negative) correlation; .30 to .50 (-.30 to -.50)=low
positive (negative) correlation; and .00 to .30 (.00 to
-.30)=negligible correlation. A value of P<.05 was ac-
cepted for significance. IBM SPSS version 26 was used
for statistical analysis.

RESULTS

The 381 RA patients included 322 (84.5%) females and
59 (15.5%) males. The mean (SD) age of the patients was
59.2 (9.6) years and the median disease duration was 9
(0.25-35) years. Ninety-eight (25.7%) of the RA patients
had FM, including 89 females (90.8%). Demographic
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Table 1. Demographic, clinical characteristics and laboratory values of
rheumatoid arthritis patients with and without fibromyalgia syndrome.

Rheumatoid Rh:ﬂu:: ?t::'d
arthritis with .
] A without
fibromyalgia fibromvalaia P value
syndrome d yalg
(n=98) syndrome
(n=283)
Age (years) 60.51 (10.54) 58.80 (9.22) 1582
Disease duration (years) 10 (0.50-30.00) 9 (0.25-35.00) 925k
Female 89 (90.8) 233 (82.3) .045¢
Positive rheumatoid factor 53 (54.1) 161 (56.9) .629¢
Positive anti-cyclic citrulline 41(41.8) 125 (44.2) 688
peptide ’ : ’
Extra-articular involvement 9(9.2) 40 (14.1) .207¢
Corticosteroid 59 (60.2) 130 (45.9) .015¢
Methotrexate 54 (55.1) 161 (56.9) .758¢
Sulfasalazine 14 (14.3) 57 (20.1) .199¢
Leflunomide 60 (61.2) 141 (49.8) .051¢
Hydroxychloroquine 24 (24.5) 61 (21.6) .548¢
Biological agent 36 (36.7) 60 (21.2) .002¢
Corticosteroid usage dose b
(mg/day) 7.5 (0-20) 0 (0-20) .018
Tender joint count 4 (0-14) 0 (0-18) .001®
Swollen joint count 0 (0-6) 0 (0-6) 410p
Patient global assessment 5 (0-10) 0 (0-10) .001°
Erythrocyte sedimentation 5
rate (mm/h) 24 (5-109) 22 (3-140) .256
c . . 3.85 5
-reactive protein (mg/L) (0.24-87.7) 4.29 (0.01-248) 919
DAS28-S (4 parameters) el 2.25(0.77-7.49)  .001°
parameters (1.36-7.32) . . . d
DAS28-CRP (4 parameters) S 17 (0.96-6.61) 0015
P (1.04-6.36) ST :
DAS28-S (3 parameters) o 253(0.99-652)  .001b
P (1.63-6.33) <2277 :
DAS28-CRP (3 parameters) e 196 (1.15-5.72) 001>
P (1.24-530) 70T '
DAS28-S (4 parameters) .
Remission or LDA 43 (43.9) 233 (78.8) .001
DA28-CRP (4 parameters) .
Remission or LDA L7 Y 232 (82) L
DAS28-S (3 parameters) .
Remission or LDA 43 (43.9) 214 (75.6) .001
DAS28-CRP (3 parameters) 59 (60.2) 236 (83.4) 001¢

Remission or LDA

Data are mean and standard deviation (age), number of patients (% by column) or median (minimum,

maximum). °t test; ®Mann Whitney-U Test; “Pearson %? test, LDA: Low disease activity. Remaining patients

had MDA or HDA.
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and clinical variables by diagnostic group are shown in
Table 1. Among 96 patients using biological agents,
45 (46.9%) had switched treatment at least once due
to non-response to treatment. Forty-nine (12.9%) of the
RA patients had extra-articular involvement: 18 (4.7%)
rheumatoid nodules, 16 (4.2%) pulmonary involve-
ment, 7 (1.8%) ocular involvement, 4 (1.0%) cardiac
involvement, and 4 (1.0%) vasculitic involvement. The
frequency of corticosteroid and biological agent use
in RA patients with FM was significantly higher than in
RA patients without FM (P<.05). The median values of
TJC and PGA in RA patients with FM were significantly
higher than those of RA patients without FM (P<.05).

While 23 (63.9%) of 36 RA patients with FM using
biological agents were switched due to non-response
to treatment, 13 (36.1%) did not need to switch. While
22 (36.7%) of 60 RA patients without FM using biologi-
cal agents were switched due to non-response to treat-
ment, 38 (63.3%) did not need to switch. In RA patients
with FM, the frequency of switches in biological agent
treatment was significantly higher than those without
FM (P=.010).

While there was a positive correlation between ESR
and SJC in RA patients with FM (P=.001), there was
no significant correlation with TJC and PGA (P=.090,
P=.252, respectively) (Table 2). Also, while there was
a positive correlation between CRP and SJC (P=.023),
there was no significant correlation with TJC and PGA
(P=.299, P=.414, respectively). The difference in the
TJC median value in RA patients with FM using biologi-
cal agents was statistically significant compared with
those without FM (P=.003). Table 3 shows other com-
parisons of the patients with and without FM in terms of
disease activity score and parameters used in the score
calculation in patients who used and do not use bio-
logical agents.

DISCUSSION
We found that DAS28 scores calculated by four differ-
ent versions were higher in RA patients with FM than in
patients without FM (P<.05). In RA patients with FM, the
TJC and PGA median values were significantly higher
than in patients without FM (P<.05). However, there was
no significant difference in terms of SJC, ESR and CRP
median values (P>.05). The frequency of use of corti-
costeroids and biological therapy in patients with FM
which was switched because of non-response to treat-
ment was higher than in patients without FM (P<.05).
A strength of this study is the large number of pa-
tients included, the fact that four different DAS28 ver-
sions were examined, and that it was the first study to
examine the relationship between the parameters used
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in DAS28 calculation in RA patients with and without
FM. In addition, this is the first study that compared the
frequency of biological agent switches in RA patients
with and without FM. The most important limitation is
that it was a single center and retrospective study.
Fibromyalgia syndrome can be seen at any age, in-
cluding childhood.? This situation makes FM one of the
most common diseases that physiatrists and rheuma-
tologists will encounter. However, it is not always easy
to distinguish between musculoskeletal pain caused
by RA or FM. When we look at the literature, the as-
sociation of inflammatory diseases and FM has been of
interest to researchers.”® In an updated meta-analysis
of 26 cross-sectional studies involving RA patients the
pooled prevalence of FM was determined to be 20%.""
® In our study, the frequency of FM accompanying RA
(25.7%) was similar to the pooled prevalence in the me-
ta-analysis. The overwhelming majority of FM patients
we identified were women (90.8%), emphasizing that

Table 2. Correlations between DAS28 parameters in rheumatoid arthritis patients with and without fibromyalgia syndrome.

original article

FM is a female gender-dominated disease.'*'®

In our study, when RA patients with and without FM
were compared in terms of age and duration of disease,
there was no significant difference between the groups.
Although there are studies in which the disease was
shorter in RA patients with FM compared to those with-
out FM, that was not a finding of our study. Consistent
with our study, age and duration of disease in RA pa-
tients with and without FM was similar in several other
studies.'*1¢2!

As in other studies, we found no difference between
RA patients with and without FM in terms of RF and
anti-CCP positivity and the frequency of extraarticular
involvement.'®'® In many countries, including Turkey,
DAS28 scores are most frequently used in decision-
making and treatment follow-up for RA treatment. In our
study, the median values of the DAS28 score in four dif-
ferent versions in RA patients with FM were higher than
in RA patients without FM. Similarly, higher disease ac-

Erythrocyte
Tender joint Swollen joint Patient global sedimentation
count count assessment rate
(mm/h)
Rheumatoid arthritis patients with
fibromyalgia syndrome (n=98)
Swollen joint count R 47
P value .001
Patient global assessment R .80 .39
P value .001 .001
Erythrocyte sedimentation rate (mm/h) R A7 .34 12
P value .090 .001 .252
C-reactive protein (mg/L) R 11 .23 08 46
P value .299 .023 414 .001
Rheumatoid arthritis patients without
fibromyalgia syndrome (n=283)
Swollen joint count R .82
P value .001
Patient global assessment R .86 .83
P value .001 .001
Erythrocyte sedimentation rate (mm/h) R .35 .38 .33
P value .001 .001 .001
C-reactive protein (mg/L) R 14 .23 14 49
P value .015 .001 .020 .001

All coefficient comparisons (R) by Spearman’s correlation test
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Table 3. Patients with and without fibromyalgia syndrome in terms of disease activity score and score calculation
parameters in patients who used and did not use biological agents.

Rheumatoid arthritis

Rheumatoid arthritis patients without

250

patients with fibromyalgia . . P value
syndrome (n=98) flbromy(ar:glzas?;ndrome

Used biological agent (n=96)
Erythrocyte sedimentation rate 22 (7-89) 22 (3-113) 832
(mm/h)
C-reactive protein (mg/L) 4.9 (0.24-87.7) 3.7 (0.2-124) A4A77?
Tender joint count 4 (0-14) 0 (0-15) .0032
Swollen joint count 0 (0-6) 0 (0-6) 9342
Patient global assessment 0 (0-10) 0 (0-10) .0072
DAS 28-S (4 parameters) 4.01 (1.36-7.32) 2.37 (0.77-7.49) .046°
DAS 28-CRP (4 parameters) 3.43 (1.04-6.19) 1.64 (1.03-6.61) .0052
DAS 28-S (3 parameters) 3.71 (1.63-6.33) 2.72 (0.99-6.52) .0372
DAS 28-CRP (3 parameters) 3.02 (1.24-5.08) 1.89(1.22-7.72) .004>
DAS 28-S (4 parameters) 5
Remission or LDA 17 (47.2) 47 (78.3) .002
DAS 28-CRP (4 parameters) b
Remission or LDA 17 (47.2) 49 (81.7) .001
DAS 28-S (3 parameters) b
Remission of LDA 16 (44.4) 44 (73.3) .005
DAS 28-CRP (3 parameters) 5
Remission or LDA 21 (58.3) 50 (83.3) .007
Did not use biological agent
(n=285)
Sedimentation (mm/hr) 24 (5-109) 22 (5-140) .1542
C-reactive protein (mg/L) 3.85(0.38-67) 4.3 (0.01-248) .540°
Tender joint count 4 (0-14) 0 (0-18) .0012
Swollen joint count 0 (0-5) 0 (0-6) 4502
Patient global assessment 6 (0-10) 0 (0-10) .0012
DAS 28-S (4 parameters) 4.12 (1.61-7.13) 2.25(1.13-7.29) .001°
DAS 28-CRP (4 parameters) 3.41 (1.08-6.36) 1.75 (0.96-6.56) .0012
DAS 28-S (3 parameters) 3.58 (1.9-6.14) 2.53 (1.38-6.46) .001°
DAS 28-CRP (3 parameters) 2.72 (1.28-5.30) 1.98 (1.15-5.67) .001°
DAS 28-S (4 parameters) b
Remission of LDA 26 (41.9) 176 (78.9) .001
DAS 28-CRP (4 parameters) 5
Remission or LDA 30 (48.4) 183 (82.1) .001
DAS 28-S (3 parameters) b
Remission or LDA 27 (43.5) 170 (76.2) .001
DAS 28-CRP (3 parameters) 38(61.3) 186 (83.4) 0015

Remission or LDA

Data are mean and standard deviation (age), number of patients (%) or median (minimum, maximum). 2Mann Whitney-U; Test "Pearson %? Test, LDA: Low disease

activity
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tivity scores have been reported in RA patients with FM
compared to RA patients not having FM in other stud-
ies.'2122 |n addition, the frequency of patients reaching
remission or at least LDA calculated by four different
versions of DAS28 in our study was significantly lower in
RA patients with FM than in patients without FM.

We found that the median values of ESR, CRP and
the SJC were not different between RA patients with
and without FM. Interestingly, the TJC and PGA median
values were significantly higher in RA patients with FM.
We interpreted this as meaning that both the TJC and
the PGA level were affected by the disease burden of
FM. In our opinion, the number of sensitive joints and
the PGE parameters may be affected by the presence of
FM only because they are completely subjective. Since
sedimentation and CRP levels are completely objec-
tive parameters and the number of swollen joints is a
relatively objective variable, we may not find any differ-
ence between the groups. While Zammurrad et al found
that all parameters used when calculating DAS28-S (4
parameters) were higher in RA patients with FM com-
pared to those without FM, some studies found a dif-
ference only in terms of subjective parameters, as in to
our study.'*17:2"

Salaffi et al found that the median value of DAS28-S
(3 parameters) was similar in RA patients with and with-
out FM, while the median value of DAS28-S (4 parame-
ters) was significantly higher in those with FM compared
to those without FM."® In our study, we found that the
median values of both DAS28-S (3 parameters) and
DAS28-S (4 parameters) were higher in RA patients with
FM. We interpreted this as possibly meaning that the
TJC used when calculating DAS28-S (3 parameters) also
has a subjective character, like PGA. In a study by Leeb
et al comparing patients with only RA and those with
only FM, they found that the TJC and the mean PGA
of isolated FM patients were significantly higher than
isolated RA patients; however, as expected, they found
that only the SJC and ESR values were higher in patients
with only RA compared to those with only FM. Based on
these results, they stated that DAS28 values for deter-
mining disease activity in RA patients may give errone-
ous results in the presence of accompanying FM.?

In demonstrating RA disease activity, ESR is the most
commonly used acute phase reactant in daily outpatient
practice. In our study, we did not find a significant re-
lationship between the ESR value and TJC and PGA in
RA patients with FM. However, we found a significantly
low positive correlation with SJC (R=.337, P=.001). We
found a significantly low positive correlation between
ESR and TJC, SJC and PGA in RA patients without FM
(R=.350, P=.000; R=.378, P=.000; R=.330, P=.000, re-
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spectively). We interpreted this low, significant, positive
correlation of ESR, which is an objective parameter, with
SJC, which is also an objective parameter, as that objec-
tive parameters may be more important than subjective
TJC and PGA in determining disease activity in RA pa-
tients with FM. We did not find any other study examin-
ing the relationship between DAS28 parameters in RA
patients with and without FM.

In our study, the frequency of use of conventional
disease modifying antirheumatic drug (DMARD) treat-
ments was not different between RA patients with and
without FM, while the frequency of steroid use and the
median steroid use dose were higher in RA patients ac-
companied by FM. In addition, both the frequency of
use of biological agents and the frequency of switching
to biological agent therapy due to clinical non-response
in RA patients with FM was significantly higher than in
those without FM. In a study by Chakr et al, the fre-
quency of corticosteroid use was higher in RA patients
with FM compared to those without FM, as in our study;
however, the same study emphasized that the frequency
of leflunomide use was higher in RA patients with FM,
and the frequency of using biological agents was similar
in both groups.?* In a study by Lee et al, the frequency
of corticosteroid and biological agent use was similar in
RA patients with and without FM, and the frequency of
conventional DMARD use, especially methotrexate, was
higher in RA patients without FM.' We interpreted the
higher detection of disease activity in RA patients with
FM as being related to subjective parameters, which
encourages the use of corticosteroids and biological
agents. A conclusion supporting our interpretation was
reported by Salaffi et al who showed that RA patients
with FM after biological agent or conventional DMARD
treatment had a lower rate of reaching remission de-
termined by a simplified disease activity index (SDAI)
compared to those without FM. They even claimed that
the presence of FM with RA was a marker of inability to
achieve SDAI remission.?® A similar result was reported
in a study by Duran et al in which patients with FM had
higher DAS28, clinical disease activity index (CDAI) and
SDAI scores than those without FM in 697 RA patients.??
RA patients with FM achieved remission or LDA less of-
ten due to the initial high DAS28 scores compared to
those without FM.?? Silva et al reported that verification
of high disease activity by ultrasound before prescribing
biological agents to RA patients with FM will reduce the
use of biological agents and significantly reduce health-
care costs.? Lee et al suggested that the disease activ-
ity assessment method, multi-biomarker disease activity
(MBDA) score, which is made with completely objective
blood values, is a useful objective criterion for determin-
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ing active inflammation in all patients, including RA pa-
tients with FM."® However, the use of the MBDA score in
daily practice seems difficult for now due to the difficulty

in accessing available biomarkers.™

In conclusion, the presence of FM in RA patients may
affect the subjective variables in different versions of the
DAS28 instrument, resulting in higher scores, errone-
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