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Abstract
Objective: To investigate pain course over time and to identify baseline and 3-month predictors of unacceptable pain with or without low inflam-
mation in early RA.

Methods: A cohort of 275 patients with early RA, recruited in 2012–2016, was investigated and followed for 2 years. Pain was assessed using a
visual analogue scale (VAS; 0–100mm). Unacceptable pain was defined as VAS pain >40, and low inflammation as CRP <10mg/l. Baseline and
3-month predictors of unacceptable pain were evaluated using logistic regression analysis.

Results: After 2 years, 32% of patients reported unacceptable pain. Among those, 81% had low inflammation. Unacceptable pain, and unaccept-
able pain with low inflammation, at 1 and 2 years was significantly associated with several factors at 3months, but not at baseline. Three-month
predictors of these pain states at 1 and 2 years were higher scores for pain, patient global assessment, and the health assessment questionnaire,
and more extensive joint tenderness compared with the number of swollen joints. No significant associations were found for objective inflamma-
tory measures.

Conclusion: A substantial proportion of patients had unacceptable pain with low inflammation after 2 years. Three months after diagnosis seems
to be a good time-point for assessing the risk of long-term pain. The associations between patient reported outcomes and pain, and the lack of
association with objective inflammatory measures, supports the uncoupling between pain and inflammation in RA. Having many tender joints,
but more limited synovitis, may be predictive of long-term pain despite low inflammation in early RA.
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Introduction

Rheumatoid arthritis (RA) is characterised by joint inflamma-
tion, resulting in stiffness and pain. Pain is a debilitating
symptom of RA and has been reported as the most important
predictor of psychosocial health and general health perception
[1, 2]. Despite significant improvement in the treatment of RA

over the last 20 years, pain remains a problem for a significant
group of patients [3, 4]. Pain in RA is traditionally considered
to be caused by inflammation, i.e. nociceptive pain. However,
several studies indicate that uncoupling between pain and in-
flammation occurs, and that pain sometimes persists despite
inflammation control [5, 6].

Rheumatology key messages

• Nearly one-third of patients suffered from unacceptably high pain levels two years after rheumatoid arthritis (RA) diagnosis.

• Three months after diagnosis was a better time-point for predicting long-term pain compared with baseline.

• Patient-reported outcomes and extensive joint tenderness at 3-months follow-up predict long-term pain in RA.
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Nociplastic pain has been defined as ‘Pain that arises from
altered nociception despite no clear evidence of actual or
threatened tissue damage causing the activation of peripheral
nociceptors or evidence for disease or lesion of the somatosen-
sory system causing the pain’ [7]. Such nociplastic pain could
explain why a subgroup of patients with RA suffer from pain
despite inflammation control. In line with this, previous stud-
ies have shown decreased pressure pain thresholds and in-
creased temporal summation in patients with RA, which are
signs of central sensitisation [8, 9]. Furthermore, the preva-
lence of fibromyalgia in RA has been reported to be up to
10 times higher compared with the general population [10].

Non-inflammatory pain could confound the interpretation
of composite measures like DAS28, and may bias estimation
of disease activity, e.g. in cases with extensive joint tenderness
but limited synovitis. This could lead to patients receiving in-
adequate treatment that is not tailored to the patients’ needs.
Measures like the ratio of tender to swollen joint counts (ten-
der-swollen ratio) and the difference between tender and
swollen joint counts (tender-swollen difference) have been as-
sociated with non-inflammatory pain mechanisms and may
possibly help clinicians to better interpret DAS28 and differ-
entiate between inflammatory disease activity and non-
inflammatory pain [11].

Previously, we have investigated predictors of unacceptable
pain, overall and with low inflammation, in an inception cohort
of early RA patients with inclusion during 1995–2005 [12], be-
fore the implementation of a treat-to-target strategy [13], and
before biologic DMARDs (bDMARDs) became standard treat-
ment in severe disease. We found that low baseline swollen joint
count and worse baseline patient reported outcomes (PROs)
were risk factors for long-lasting pain in RA, and that anti-CCP
negative patients were at greater risk of non-inflammatory pain.
To improve pain management in RA there is need for new stud-
ies of predictors of persistent pain in the modern treatment era.
It has previously been suggested that parameters of inflamma-
tion and disease activity are similar at diagnosis in patients with
different pain phenotypes, and that differences are instead larger
3 months later [14]. Therefore, investigating predictors of long-
term pain at a follow-up 3 months after diagnosis could be im-
portant to better predict future pain.

In this study we aimed to examine the course of pain and
proportion of patients with unacceptable pain in early RA,
and to identify those with increased risk of unacceptable pain,
and unacceptable pain with low inflammation, up to 2 years
after RA diagnosis using patient characteristics at diagnosis
and after 3 months of follow-up.

Methods
Patients

An inception cohort of patients with early RA recruited in
2012–2016 (symptom duration �12 months) was investi-
gated. All patients fulfilled the 2010 ACR/EULAR classification
criteria for RA [15], or the 1987 ACR classification criteria [16]
at inclusion, were diagnosed and followed-up at the rheumatol-
ogy outpatient clinic of Skåne University Hospital and were in-
cluded in the Swedish Rheumatology Quality register (SRQ).
SRQ is a national clinical register of patients with chronic in-
flammatory joint diseases. The study was approved by the
Regional Ethical Review Board for Southern Sweden (2018/
878; 30 DEC 2018), with complementary approval for the use

of comorbidities from a regional register (2022/01811/01; 20
APR 2022). All patients gave their informed consent before in-
clusion in the register. In accordance with Swedish law, written
consent was not required for inclusion in the register, or for in-
clusion in the present study.

Clinical assessment

Clinical data was retrieved from the SRQ at inclusion and af-
ter 3, 6, 12 and 24 months. Acceptable time windows for ev-
ery follow-up visit were defined in consistency with those
used in the development of the LUNDEX method [17], i.e.
month 6 visit: >5 and �8 months from inclusion; month 12
visit: >10 and �15 months from inclusion; month 24 visit:
>22 and �27 months from inclusion. In addition, acceptable
time windows for the month 3 visit were >2 and <5 months
from inclusion. The visit closest to the selected follow-up
time, with most complete data was used.

Pain, fatigue and the patients’ global assessment of disease
activity (PGA) were assessed with a visual analogue scale
(VAS; 0–100 mm) (Supplementary Table S1, available at
Rheumatology online). For measuring disease activity, the
DAS28 computed with CRP (DAS28-CRP) was used. This mea-
sure was chosen due to more missing data for ESR. Low disease
activity (LDA) was defined as DAS28-CRP �3.2. Disability was
evaluated with the Swedish validated version of the Stanford
health assessment questionnaire (HAQ) [18]. These parameters,
as well as dates of initiating and discontinuing anti-rheumatic
treatment and treatment with glucocorticosteroids, were pro-
spectively collected and registered in the SRQ by the physicians
at every follow-up visit as part of standard clinical care. Tender-
swollen difference was calculated as tender joint count out of 28
(TJC28) minus swollen joint count out of 28 (SJC28). Patients
were defined as tender-dominated if the number of tender joints
was >50% greater than the number of swollen joints (TJC28
>SJC28 � 1.5). Missing data in SRQ were retrieved by review
of electronic medical records, where possible.

Laboratory parameters (ESR, CRP, RF and anti-CCP2 anti-
bodies) were retrieved from clinical records and assessed using
standard methods at the University Hospitals in Malmö and
Lund.

Data on comorbidities were collected from linkage to a re-
gional healthcare register, established in 1998, and were de-
fined based on ICD-10 codes from inpatient and outpatient
care, including primary care [19]. Comorbidities were divided
into three groups as follows: pain-related comorbidities, psy-
chiatric comorbidities and other relevant comorbidities
(Supplementary Table S2, available at Rheumatology online).
A comorbidity was considered prevalent if an ICD-10 code of
the diagnosis was present in the register at any time before the
inclusion date. In addition, the Charlson comorbidity index
[20] was calculated for every patient.

Assessment of unacceptable pain and low

inflammation

Unacceptable pain was defined as VAS pain >40 mm, based
on the patient acceptable symptom state (PASS) [21] – a vali-
dated measure, captured from patient reports, indicating the
cut-off level of acceptable pain. Low inflammation was de-
fined as CRP <10 mg/l [5, 22], and a strict definition of
low inflammation as CRP <10 mg/l and SJC28� 1 [5].
In addition, in a sensitivity analysis, low inflammation was
defined as CRP <3 mg/l.
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Statistics

Change in pain between visits was evaluated using the paired
t test. Normality distribution of data was assessed using the
Shapiro–Wilk test. Correlations between variables were
assessed with Spearman’s rank test or Pearson’s test, as ap-
propriate. Potential predictors (chosen based on subject mat-
ter knowledge), at baseline and at 3 months after inclusion, of
the primary outcomes were evaluated using univariate and
multivariate logistic regression analysis. The results were pre-
sented as odds ratios (OR) with 95% CI. Continuous varia-
bles were analysed per standard deviation. For the
multivariate analyses, covariates were chosen based on the
univariate analysis. Variables with a P-value �0.10 were po-
tential candidates, and in case of collinearity (bivariate corre-
lation between covariates with r> 0.3) only the covariate
with the strongest association with the outcome variable was
included in the multivariate regression model. In addition, the
multivariate analysis was adjusted for the comorbidity group
with greatest impact on the outcome variable. IBM SPSS sta-
tistics version 26 was used for all statistical analyses.

Results
Patients

A total of 275 patients with early RA (median symptom
duration 5 months) were investigated in this study (Table 1).
There were 148 and 117 patients with data on pain at the
1- and 2-year follow-up, respectively (Table 1). Most patients

were treated with methotrexate, and 43% were treated with a
bDMARD after 2 years. Nearly one-third of the patients had
a diagnosis of psychiatric comorbidity at some point before
inclusion and nearly half of the patients had a diagnosis of
pain-related comorbidity (Supplementary Table S2).

Pain over time

Mean VAS pain decreased significantly from inclusion to
3 months, and then remained largely unchanged during the
rest of the follow-up period (Table 2). The mean decrease
in pain from inclusion to 3 months was 23.5 (95% CI:
18.3–28.8). After 3 months there was no significant change in
pain between the follow-up visits (Table 2).

Sixty-six percent of the patients had unacceptable pain at
inclusion, decreasing to 33% at 3 months. After 3 months the
proportion of patients with unacceptable pain was essentially
unchanged during the rest of the follow-up time (Fig. 1).
Thirty percent of the patients had unacceptable pain with low
inflammation at inclusion. This proportion decreased from in-
clusion to 6 months, and thereafter increased slightly during
the rest of the follow-up period. The fraction of patients with
unacceptable pain with the strict definition of low inflamma-
tion increased during the follow-up period, from 5% at inclu-
sion to 14% at 2 years (Fig. 1).

Predictors of unacceptable pain
At baseline

There was no major difference in baseline treatment with
methotrexate or bDMARDs in patients with and without

Table 1. Patient characteristics at inclusion and at follow-up visits.

Characteristic Inclusion 3 months 6 months 12 months 24 months

N 269 191 169 185 157
ACR/EULAR 2010a, n (%) 260 (96.7) 185 (96.9) 162 (95.9) 181 (97.8) 152 (96.8)
ACR 1987a, n (%) 197 (73.2) 140 (73.3) 122 (72.2) 134 (72.4) 118 (75.2)
Sex, female, n (%) 198 (73.6) 140 (73.3) 125 (74.0) 133 (71.9) 114 (72.6)
Age, mean (SD), years 58.9 (16.0) 58.4 (15.7) 58.0 (15.7) 58.4 (15.2) 59.4 (15.8)
Symptom duration at inclusion, months 5.0 (3.0–8.0) 5.0 (3.0–7.0) 5.0 (3.0–7.0) 5.0 (3.0–8.0) 5.0 (3.0–7.0)
RF positive at inclusion, n/N (%) 182/266 (68.4) 129/188 (67.5) 112/167 (67.1) 126/183 (68.9) 112/155 (72.3)
Anti-CCP positive at inclusion, n (%) 182 (67.7) 137 (71.7) 119 (70.4) 123 (66.5) 114 (72.6)
Prednisolone, n (%) 128 (47.6) 88 (46.1) 84 (49.7) 63 (34.1) 54 (34.4)
Methotrexate, n (%) 177 (65.8) 169 (88.5) 143 (84.6) 160 (86.5) 122 (77.7)
>1 csDMARD, n (%) 6 (2.3) 8 (4.2) 13 (7.7) 11 (5.9) 10 (6.4)
bDMARD, n (%) 27 (10.3) 45 (23.6) 61 (36.1) 79 (42.7) 70 (44.6)
No csDMARD, n (%) 79 (29.4) 11 (5.8) 17 (10.1) 15 (8.1) 25 (15.9)
VAS pain, mean (S.D.) 50.7 (28.1) 30.8 (26.8) 28.5 (25.0) 28.0 (24.9) 26.9 (26.9)
SJC28 4.5 (2.0–9.0) 1.0 (0–3.0) 1.0 (0–3.0) 1.0 (0–3.0) 0 (0–2.0)
TJC28 6.0 (2.0–10.0) 2.0 (0–6.0) 1.0 (0–4.0) 2.0 (0–5.0) 1.0 (0–4.0)
HAQ 1.0 (0.5–1.4) 0.6 (0.1–1.0) 0.5 (0.1–1.0) 0.5 (0.1–1.1) 0.5 (0.1–1.0)
CRP (mg/l) 7.3 (2.8–24.0) 3.7 (1.2–8.1) 2.8 (1.1–6.3) 2.2 (0.9–5.9) 2.3 (0.8–5.8)
ESR (mm/h) 26.0 (13.0–47.0) 15.0 (9.0–26.0) 14.0 (7.0–25.8) 12.0 (7.0–23.0) 16.0 (7.0–27.0)
VAS PGA, mean (S.D.) 49.1 (28.2) 32.8 (26.4) 29.9 (26.2) 29.5 (24.9) 28.5 (26.7)
DAS28-CRP, mean (S.D.) 4.4 (1.5) 3.2 (1.3) 2.9 (1.2) 2.8 (1.1) 2.7 (1.2)
Low disease activityb, n/N (%) 47/213 (22.1) 92/166 (55.4) 87/132 (65.9) 91/147 (61.9) 77/115 (67.0)
Tender-swollen difference 0 (0–3) 0 (0–2) 0 (0–2) 0 (0–2) 0 (0–2)
Tender-dominatedc, n (%) 73 (27.2) 64 (33.5) 57 (33.7) 69 (37.3) 54 (34.6)

Values are median (interquartile range) unless otherwise indicated. bDMARD: biologic DMARD; csDMARD: conventional synthetic DMARD; DAS28-CRP:
Disease Activity Score in 28 joints calculated with CRP; PGA: patient global assessment; SJC28: Swollen Joint Count in 28 joints; TJC28: Tender Joint Count
in 28 joints; VAS: Visual Analogue Scale.
Data at inclusion: VAS pain (n¼ 216), VAS PGA (n¼ 217), HAQ (n¼ 215), DAS28-CRP (n¼ 213), CRP (n¼ 265), ESR (n¼ 243). Data at 3 months: VAS
pain (n¼ 168), VAS PGA (n¼ 168); HAQ (n¼ 166), DAS28-CRP (n¼ 167), CRP (n¼ 190), ESR (n¼ 135). Data at 6 months: VAS pain (n¼ 133), VAS PGA
(n¼ 134), HAQ (n¼ 133), DAS28-CRP (n¼ 132), CRP (n¼ 167), ESR (n¼ 136). Data at 12 months: VAS pain (n¼ 148), VAS PGA (n¼ 148), HAQ
(n¼ 145), DAS28-CRP (n¼ 148), CRP (n¼ 183), ESR (n¼ 153).
Data at 24 months: VAS pain (n¼ 117), VAS PGA (n¼ 116), HAQ (n¼ 109), DAS28-CRP (n¼ 115), CRP (n¼ 155), ESR (n¼ 129).

a Classification criteria fulfilled at inclusion.
b DAS-28-CRP �3.2.
c TJC28> SJC28 � 1.5.
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unacceptable pain at 1 and 2 years (Supplementary Table S3,
available at Rheumatology online). In univariate analysis, sig-
nificant baseline predictors of unacceptable pain at 1 year
were higher HAQ and female sex (Table 3). Fatigue was the
only significant baseline predictor of unacceptable pain at
2 years. There was a borderline association between other rel-
evant comorbidities before inclusion and unacceptable pain at
1 year, whereas psychiatric comorbidities were associated
with unacceptable pain at 2 years in univariate analysis
(Supplementary Table S4, available at Rheumatology online).
When analysing the different psychiatric comorbidities sepa-
rately, significant associations remained for anxiety-related
conditions, but not for depression (Supplementary Table S5,
available at Rheumatology online). Charlson comorbidity in-
dex was not associated with unacceptable pain at any time
point (Supplementary Table S4). In multivariate logistic re-
gression analysis, with further adjustment for other relevant
comorbidities, there was a significant association for HAQ
[OR 1.52 (95% CI 1.03–2.24)], but not for female sex [OR
1.90 (95% CI 0.72–5.03)] with unacceptable pain at 1 year.

At 3-month follow-up

A larger proportion of the patients without unacceptable
pain at 1 year were treated with methotrexate at three
months, compared with those with unacceptable pain at
1 year. However, treatment with methotrexate at 3 months
was similar in patients with or without unacceptable pain at
2 years (Supplementary Table S6, available at Rheumatology
online). In univariate analysis, significant 3-month predic-
tors of unacceptable pain at both 1 and 2 years were higher
VAS pain, higher HAQ, higher TJC28, higher VAS PGA and
higher DAS28-CRP, while LDA was a negative predictor
and the tender-swollen difference reached significance only
for the 2-year outcome (Table 4). In multivariate analysis
of 3-month predictors of unacceptable pain at 1 year,
significant associations remained for HAQ, but not for
female sex and tender-swollen difference (Table 5). In the
corresponding multivariate analysis of predictors of unac-
ceptable pain at 2 years, VAS PGA remained significantly
predictive (Table 5). Adjustment for psychiatric comorbid-
ities did not have a major impact on the results (Table 5).
The selection of variables for the multivariate analyses is de-
scribed in Supplementary Table S7, available at Rheumatology
online.

Predictors of unacceptable pain with low

inflammation
At baseline

Treatment with methotrexate and with bDMARDs was simi-
lar at baseline in patients with or without unacceptable pain
plus low inflammation at 1 and 2 years (Supplementary Table
S8, available at Rheumatology online). In univariate analysis,
female sex and higher HAQ were the only significant baseline
predictors of unacceptable pain with low inflammation at

Figure 1. Percentage of patients with unacceptable pain over time, overall and in patients with low inflammation. Unacceptable pain: VAS pain

>40. Low inflammation (standard): CRP <10. Low inflammation (strict): CRP <10 and SJC28� 1. SJC28: swollen joint count in 28 joints; VAS: visual

analogue scale

Table 2. VAS pain from inclusion to 2 years, and change in pain from the

last follow-up.

VAS pain D VAS paina

Inclusion 50.7 (47.0, 54.4) NA
3 months 30.8 (26.7, 34.9) �23.5 (�28.8, �18.3)
6 months 28.5 (24.2, 32.8) 0.1 (�4.3, 4.4)
12 months 28.0 (24.1, 31.9) �1.4 (�6.4, 3.6)
24 months 26.9 (22.0, 31.8) �4.0 (�10.1, 2.2)

Means with 95% confidence intervals. NA: not applicable, VAS: visual
analogue scale.

a Paired samples t test.
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1 year, and there were no significant baseline predictors of
this state at 2 years (Table 3). Among the comorbidity subsets,
psychiatric comorbidities had the strongest association with
unacceptable pain plus low inflammation at 1 and 2 years
(Supplementary Table S4). In sensitivity analysis of CRP
<3 mg/l as the definition of low inflammation, the results
were largely similar to the main analysis, except that being
tender-dominated was predictive of this outcome at 1 year
(Supplementary Table S9, available at Rheumatology online).
In multivariate analysis of baseline predictors of unacceptable
pain with low inflammation at 1 year, including female sex
and HAQ, with further adjustment for psychiatric comorbid-
ities, there were no significant associations, although the same
tendencies were seen as in the univariate analyses [adjusted

ORs 1.41 (95% CI 0.93–2.13) per SD for HAQ and 2.39
(95% CI 0.74–7.71) for female sex].

At 3-month follow-up

A larger proportion of patients without unacceptable pain
plus low inflammation at 1 year were treated with methotrex-
ate at three months, compared with patients with unaccept-
able pain plus low inflammation (Supplementary Table S10,
available at Rheumatology online). Three-month predictors
of unacceptable pain with low inflammation at 1 and 2 years
in univariate analysis were higher VAS pain, higher TJC28,
higher HAQ, higher VAS PGA and higher DAS28-CRP, while
LDA was a negative predictor (Table 4). Being tender-
dominated was a significant predictor of this outcome at

Table 3. Baseline predictors of unacceptable pain and unacceptable pain with low inflammation at follow-ups.

Unacceptable pain Unacceptable pain with low inflammation

1 year 2 years 1 year 2 years

Variable OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Female 2.59 (1.09, 6.13) 0.90 (0.38, 2.12) 3.72 (1.22, 11.34) 1.13 (0.44, 2.87)
RF positive 1.31 (0.60, 2.87) 0.67 (0.28, 1.59) 0.82 (0.36, 1.87) 0.63 (0.25, 1.55)
Anti-CCP positive 0.59 (0.29, 1.22) 0.74 (0.32, 1.73) 0.67 (0.30, 1.50) 0.69 (0.28, 1.69)
Age 1.07 (0.72, 1.60) 1.11 (0.73, 1.68) 1.26 (0.79, 2.01) 0.90 (0.58, 1.39)
Symptom duration 1.04 (0.73, 1.50) 0.92 (0.60, 1.39) 1.07 (0.72, 1.60) 1.02 (0.66, 1.60)
VAS pain 1.35 (0.91, 2.02) 1.23 (0.76, 2.04) 1.40 (0.90, 2.17) 1.19 (0.70, 2.03)
SJC28 0.96 (0.67, 1.40) 0.94 (0.65, 1.36) 0.90 (0.60, 1.35) 0.99 (0.67, 1.46)
TJC28 1.07 (0.76, 1.49) 1.20 (0.83, 1.73) 0.96 (0.66, 1.41) 1.25 (0.85, 1.84)
HAQ 1.58 (1.08, 2.30) 1.33 (0.86, 2.07) 1.50 (1.00, 2.25) 1.14 (0.72, 1.82)
CRP 0.99 (0.72, 1.35) 0.72 (0.44, 1.17) 0.72 (0.43, 1.19) 0.61 (0.33, 1.15)
ESR 1.01 (0.94, 1.46) 0.88 (0.59, 1.30) 0.83 (0.53, 1.30) 0.77 (0.49, 1.21)
VAS PGA 1.26 (0.83, 1.92) 1.49 (0.91, 2.42) 1.38 (0.87, 2.20) 1.18 (0.71, 1.98)
Fatigue 1.34 (0.83, 2.17) 1.99 (1.03, 3.84) 1.56 (0.93, 2.63) 1.70 (0.84, 3.45)
DAS28-CRP 1.08 (0.72, 1.63) 1.07 (0.65, 1.74) 1.05 (0.67, 1.65) 1.03 (0.61, 1.74)
Tender-swollen difference 1.16 (0.82, 1.64) 1.29 (0.93, 1.79) 1.07 (0.73, 1.57) 1.29 (0.91, 1.81)
Tender-dominateda 1.11 (0.52, 2.40) 1.35 (0.59, 3.13) 1.34 (0.58, 3.09) 1.45 (0.60, 3.49)

Univariate logistic regression analysis. Odds ratios are calculated per standard deviation for continuous variables. Values in bold indicate statistical
significance with P-values <0.05. Unacceptable pain: VAS pain >40. Low inflammation: CRP <10.
DAS28-CRP: disease activity score in 28 joints calculated with CRP; OR: odds ratio; PGA: patient global assessment; SJC28: swollen joint count in 28 joints;
TJC28: tender joint count in 28 joints; VAS: visual analogue scale.

a TJC28> SJC28 � 1.5.

Table 4. Three-month predictors of unacceptable pain and unacceptable pain with low inflammation at follow-ups.

Unacceptable pain Unacceptable pain with low inflammation

1 year 2 years 1 year 2 years

Variable OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

VAS pain 2.08 (1.32, 3.27) 2.73 (1.61, 4.60) 2.28 (1.39, 3.74) 2.84 (1.65, 4.87)
SJC28 1.26 (0.89, 1.78) 1.19 (0.77, 1.83) 1.35 (0.95, 1.92) 1.25 (0.80, 1.93)
TJC28 1.68 (1.12, 2.52) 1.73 (1.07, 2.81) 1.75 (1.16, 2.64) 1.81 (1.11, 2.97)
HAQ 2.61 (1.63, 4.18) 2.36 (1.45, 3.83) 2.59 (1.57, 4.25) 2.12 (1.32, 3.40)
CRP 1.27 (0.88, 1.84) 1.27 (0.88, 1.84) 1.12 (0.78, 1.62) 1.27 (0.88, 1.84)
ESR 1.52 (0.95, 2.45) 1.30 (0.80, 2.12) 1.19 (0.74, 1.91) 1.29 (0.78, 2.13)
VAS PGA 2.25 (1.43, 3.56) 3.32 (1.87, 5.88) 2.69 (1.59, 4.54) 3.05 (1.73, 5.38)
DAS28-CRP 2.05 (1.34, 3.14) 2.17 (1.33, 3.55) 2.16 (1.36, 3.44) 2.15 (1.31, 3.54)
Low disease activitya 0.25 (0.10, 0.59) 0.17 (0.06, 0.48) 0.19 (0.07, 0.55) 0.20 (0.07, 0.60)
Tender-swollen difference 1.47 (0.97, 2.22) 2.00 (1.14, 3.52) 1.46 (0.97, 2.19) 2.02 (1.15, 3.58)
Tender-dominatedb 2.15 (0.97, 4.81) 1.87 (0.75, 4.69) 3.01 (1.24, 7.34) 2.05 (0.79, 5.32)

Univariate logistic regression analysis. Odds ratios are calculated per standard deviation for continuous variables. Bold text indicates statistical significance
with P-values <0.05. Italic text indicates P-values �0.05 and <0.10. Bold plus italic text indicates P-values <0.001. Unacceptable pain: VAS pain >40. Low
inflammation: CRP <10.
DAS28-CRP: disease activity score in 28 joints calculated with CRP; OR: odds ratio; PGA: patient global assessment; SJC28: swollen joint count in 28 joints;
TJC28: tender joint count in 28 joints; VAS: visual analogue scale.

a DAS28-CRP �3.2.
b TJC28> SJC28 � 1.5.
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1 year, and a higher tender-swollen difference for the 2-year
outcome. In sensitivity analysis with CRP <3 mg/l as the defi-
nition of low inflammation, the results were similar to the
main analysis (Supplementary Table S11, available at
Rheumatology online). In multivariate analyses of 3-month
predictors, there were significant associations for female sex,
VAS PGA and being tender-dominated with unacceptable
pain plus low inflammation at 1 year, whereas VAS PGA was
predictive of this outcome at 2 years in adjusted analysis
(Table 5). Further adjustment for psychiatric comorbidities
did not have a major impact on the results (Table 5).

Discussion

We have investigated baseline and 3-month predictors of un-
acceptable pain with and without low inflammation 1 and
2 years after diagnosis in patients with RA. Nearly one-third
of the patients had unacceptable pain at 1 and 2 years, and
among those >70% had low inflammation. Mean VAS pain
improved from inclusion to three months but was thereafter
more or less unchanged during the rest of the follow-up pe-
riod. Female sex and HAQ were the only significant baseline
predictors of unacceptable pain both with and without low in-
flammation. However, at the three-month visit there were sta-
tistically significant associations for pain, PGA, HAQ, TJC28,
DAS28-CRP and a higher tender-swollen difference with un-
acceptable pain with and without low inflammation at 1 and
2 years. In the multivariate analysis, significant associations
remained for PGA with unacceptable pain at 2 years, and
with unacceptable pain plus low inflammation at 1 and
2 years.

In this cohort nearly 80% of the patients with unacceptable
pain at 2 years also had low inflammation. This likely
explains why predictors of unacceptable pain and

unacceptable pain with low inflammation were essentially the
same. Most patients were quite well treated and did not have
any substantial inflammatory activity. Pain without any clini-
cally observed inflammation could possibly be due to central
sensitisation, which has been supported by several studies [8,
11, 23]. It could also be due to subclinical disease activity. In
one study, investigating subclinical synovitis with ultrasound
[24], only 50% of the patients in clinical remission were also
in ultrasound remission. The group of patients with unaccept-
able pain plus low inflammation could therefore include both
patients with undetected, residual inflammation and patients
with nociplastic pain not related to inflammation. Pain in RA
without inflammation could also be due to comorbidities.
However, in our cohort, adjustment for comorbidity groups
that were associated with pain did not have a major impact
on the results, suggesting that, in this case, associations be-
tween clinical parameters in early RA and pain at later
follow-ups are not explained by comorbidities.

More significant associations with the pain outcomes were
found for predictors at 3 months compared with baseline. At
baseline the disease is not yet under inflammatory control and
worse PROs could be due to high disease activity, but also
other pain mechanisms like central sensitisation. After
3 months a substantial group of patients will probably have
responded to treatment, resulting in improved PROs.
Consequently, the group of patients with worse PROs at
3 months will be more homogeneous compared with baseline,
which could explain why we found more significant 3-month
predictors. In line with this, Lötsch et al. identified three dif-
ferent patient groups in early RA, based on persistence of
pain (low, medium and high persistent pain). At baseline,
measures like DAS28 and HAQ did not differ notably be-
tween the groups, but at 3 months there were significant dif-
ferences [14].

We found that having higher PROs, i.e. PGA, pain and
HAQ, at the three-month follow-up was associated with in-
creased risk of unacceptable pain with or without low inflam-
mation after 1 and 2 years. The more objective measures were
not associated with future pain. DAS28-CRP includes both
objective and subjective measures and was a significant pre-
dictor of unacceptable pain. However, looking at its subcom-
ponents separately, only the more subjective measures, TJC28
and PGA, reached statistical significance, whereas SJC28 and
CRP did not. Tender joint counts have previously been shown
to more closely associate with pain compared with swollen
joint counts [25], and the association between PROs and
pain, as well as the lack of association between inflammatory
markers and pain, suggests that long-term pain, in this cohort,
is likely more nociplastic than nociceptive. Furthermore, we
found that patients reaching LDA at 3 months were less likely
to have future unacceptable pain, suggesting that patients not
responding to treatment after 3 months are at increased risk
of long-lasting pain. These patients could probably benefit
from early pain interventions.

Tender-swollen ratio and tender-swollen difference have
previously been suggested as measures indicative of non-
inflammatory pain, and as predictors of response to tumor ne-
crosis factor (TNF) inhibitors, where a high ratio would be as-
sociated with poor response [26]. Furthermore, Pollard et al.
identified RA patients with fibromyalgia by using a cut-off
point of tender-swollen difference �7 [27]. In our study, hav-
ing more tender joints than swollen joints after 3 months
follow-up was predictive of unacceptable pain and

Table 5. Three-month predictors of unacceptable pain and unacceptable

pain with low inflammation, multivariate analysis.

Variable Basic model Adj. for comorbidities

Unacceptable pain
1 year after inclusion

Female sex 1.58 (0.51, 4.86) 1.64 (0.53, 5.14)a

HAQ 2.44 (1.50, 3.95) 2.40 (1.47, 3.92)a

Tender-swollen difference 1.17 (0.78, 1.75) 1.14 (0.75, 1.71)a

2 years after inclusion
PGA 3.02 (1.68, 5.43) 2.79 (1.52, 5.12)b

Tender-swollen difference 1.67 (0.87, 3.20) 1.65 (0.86, 3.18)b

Unacceptable pain with low inflammation
1 year after inclusion

Female sex 5.57 (1.07, 28.83) 5.14 (1.01, 26.17)b

PGA 2.14 (1.16, 3.95) 2.54 (1.44, 4.50)b

SJC28 1.56 (0.94, 2.58) NIc

Tender-dominatedd 6.18 (1.64, 23.27) 3.58 (1.21, 10.62)b

2 years after inclusion
PGA 2.77 (1.54, 4.98) 2.64 (1.44, 4.83)b

Tender-swollen difference 1.64 (0.87, 3.11) 1.63 (0.86, 3.07)b

Both models include all variables in each sub-table. Results are presented as
odds ratios (95% CI). Odds ratios are calculated per standard deviation for
continuous variables. Unacceptable pain: VAS pain> 40. Low
inflammation: CRP< 10.
NI: not included; PGA: patient global assessment; SJC28: swollen joint
count in 28 joints.

a Adjusted for other relevant comorbidities.
b Adjusted for psychiatric comorbidities.
c Excluded from this model due to limited power.
d TJC28> SJC28 � 1.5.
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unacceptable pain with low inflammation at 1 and 2 years. As
previously stated by McWilliams et al., pain might be more
likely to persist where a non-inflammatory pain mechanism
contributes to the pain spectrum [11], therefore patients
would not respond to glucocorticoid or bDMARD treatment
with reduced pain, and other interventions are probably
needed to help these patients. It has been reported that Janus
kinase inhibitors may have a direct impact on pain, and that
factors beyond anti-inflammatory properties could contribute
to the analgesic effects [28]. Potentially, this could be a better
anti-rheumatic treatment option in patients with persistent
high pain levels. However, further research is needed in this
area.

To improve pain management in RA, patients with in-
creased risk of persistent high pain levels and nociplastic pain
features need to be identified and selected for evidence-based
interventions, some of which may not be in the rheumatolo-
gist’s domain. For example, treatment with the serotonin-
norepinephrine inhibitor, milnacipran [29], and moderate
exercise may reduce pain in such RA patients [30].
Furthermore, comorbidities, in particular anxiety and depres-
sion, need to be taken into account, treating the whole
patient.

Limitations of the study include the modest sample size,
partly resulting from missing data, especially for pain, PGA
and HAQ, leading to a risk of type II error. Furthermore,
there might be a selection bias for patients with more severe
disease in the SRQ, which could explain the higher propor-
tion of patients with anti-CCP antibodies in this cohort com-
pared with our previous study [12]. Additionally, there was
no standardised protocol for joint assessments, and different
physicians examined the patients during follow-up visits as
standard clinical practice, which could lead to discrepancies
in the assessment of tender and swollen joints. Finally, as this
is an exploratory study, based on a retrospective sample, the
results need to be tested in a prospective study.

The strengths of this study include the investigation of
patients seen in daily clinical practice who have been treated
and followed-up similar to patients seen in the clinic today.
We have also adjusted our models for potential systemically
captured comorbidities that could have an impact on long-
term pain, strengthening the validity of our results.

Conclusion

In this cohort of patients with early RA we found that nearly
one-third of the patients suffered from unacceptable pain up
to 2 years after diagnosis. Out of these, >80% had low in-
flammation at 2 years, strengthening the concept of non-
inflammatory pain as a long-term problem in RA. We found
more significant associations for 3-month predictors, com-
pared with baseline predictors, of long-term unacceptable
pain, suggesting that 3 months after diagnosis is a good evalu-
ation time-point for predicting long-term pain outcome. Our
results indicate that patients with worse PROs at the 3-month
follow-up have increased risk of long-lasting pain.
Furthermore, extensive joint tenderness may also be useful for
predicting long-term pain despite low inflammation. The as-
sociation between patient reported outcomes and future pain,
as well as the lack of association with objective inflammatory
measures, are also compatible with an important role for a
non-inflammatory pain spectrum in RA.
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