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Abstract 

Background Pain is a major challenge for patients with rheumatoid arthritis (RA), with many people suffering chronic 
pain. Current RA management guidelines focus on assessing and reducing disease activity using disease-modifying 
anti-rheumatic drugs (DMARDs). Consequently, pain care is often suboptimal, with growing evidence that analgesics 
are widely prescribed to patients with RA, despite potential toxicities and limited evidence for efficacy. Our review 
provides an overview of pharmacological treatments for pain in patients with RA, summarising their efficacy and use.

Findings Thirteen systematic reviews of drug efficacy for pain in patients with RA were included in this review. 
These showed moderate- to high-quality evidence from clinical trials in more contemporary time-periods (mainly 
1990s/2000s for synthetic DMARDs and post-2000 for biological/targeted synthetic DMARDs) that, in patients 
with active RA, short-term glucocorticoids and synthetic, biologic, and targeted synthetic DMARDs have efficacy 
at reducing pain intensity relative to placebo. In contrast, they showed low-quality evidence from trials in more histor-
ical time-periods (mainly in the 1960s–1990s for opioids and paracetamol) that (aside from naproxen) analgesics/neu-
romodulators provide any improvements in pain relative to placebo, and no supportive evidence for gabapentinoids, 
or long-term opioids. Despite this evidence base, 21 studies of analgesic prescribing in patients with RA consistently 
showed substantial and sustained prescribing of analgesics, particularly opioids, with approximately one quarter 
and > 40% of patients receiving chronic opioid prescriptions in each year in England and North America, respectively. 
Whilst NSAID prescribing had fallen over time across countries, gabapentinoid prescribing in England had risen 
from < 1% of patients in 2004 to approximately 10% in 2020. Prescribing levels varied substantially between individual 
clinicians and groups of patients.

Conclusions In patients with active RA, DMARDs have efficacy at reducing pain, supporting the role of treat-to-target 
strategies. Despite limited evidence that analgesics improve pain in patients with RA, these medicines are widely 
prescribed. The reasons for this are unclear. We consider that closing this evidence-to-practice gap requires qualitative 
research exploring the drivers of this practice, high-quality trials of analgesic efficacy in contemporary RA populations, 
alongside an increased focus on pain management (including pharmacological and non-pharmacological options) 
within RA guidelines.
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Background
Rheumatoid arthritis (RA) is a common autoimmune-
mediated condition, characterised by persistent synovial 
inflammation (particularly of the hand and feet small 
joints, although any synovial joint can be affected). Raised 
inflammatory markers and autoantibodies (rheumatoid 
factor and/or anti-cyclic citrullinated peptide antibodies) 
are common. Contemporary RA management focuses on 
treat-to-target strategies. These involve measuring dis-
ease activity regularly—often using the Disease Activity 
Score for 28-Joint Counts (DAS28), which represents a 
composite score combining information on swollen and 
tender joint counts, the patient global assessment of dis-
ease activity, and inflammatory markers—and increasing 
treatment with disease-modifying anti-rheumatic drugs 
(DMARDs) until the “target” of remission or low disease 
activity is achieved [1]. The high prevalence of RA (which 
affects approximately 0.8% of adults in England [2], and 
17.6 million people globally [3], and is rising in both con-
texts) and far-reaching personal and economic impacts 
(including increased disability [4] and unemployment [5]) 
mean that optimising the care patients with RA receive is 
a clinical priority.

Despite key therapeutic advances in reducing synovitis 
and disease activity, pain remains a major challenge in 
RA. Surveys demonstrate that approximately two-thirds 
of patients have daily pain [6] with most rating pain to be 
the health area they most want improved [7], and longi-
tudinal studies show that despite biologic therapies pain 
is often uncontrolled [8, 9] (with 79% of patients with RA 
receiving biologics in the British Society for Rheumatol-
ogy Biologics Registry belonging to a “persistent pain” 
trajectory). Pain has detrimental impacts on the quality 
of life [10], function [11], mental health [12], and fatigue 
levels [13] of patients with RA. The mechanisms driving 
pain in RA are complex, and often involve multiple pain 
types and pathways [14], with fibromyalgia particularly 
common [15].

Contemporary RA guidelines focus on reducing dis-
ease activity using DMARDs [16–18], providing few/no 
pain-specific recommendations. To date, the only RA 
pain-specific guideline is from the European Alliance of 
Associations for Rheumatology (EULAR) [19]. Under-
pinned by an umbrella review of non-pharmacological 
treatments, it advocates biopsychosocial approaches 
involving reducing synovitis and non-drug care. In the 
absence of a pain-specific focus in most RA guidelines, 
there is increasing evidence that its management involves 
the substantial prescribing of analgesics (particularly 
opioids) [20, 21], despite known risks (including over-
dose, fractures, and myocardial infarction with opioids, 
upper gastrointestinal complications and cardiovascular 
events with NSAIDs [22–24]), emerging data about other 

potential harms (such as fractures with gabapentinoids 
[25]), and limited trial evidence for efficacy. Our narra-
tive review summarises evidence for (a) the efficacy of 
pharmacological treatments for pain in RA and (b) how 
they are being prescribed/used, outlining potential future 
research directions to reduce evidence-to-practice gaps. 
It provides complementary but distinct information 
to recent RA therapeutic reviews describing the role of 
immunosuppressive medicines to reduce disease activity 
[26, 27].

Methods
Efficacy evidence
We searched Medline and EMBASE (using the Ovid Plat-
form from inception until July 2024) alongside RA guide-
lines to identify systematic reviews evaluating the efficacy 
of the following drugs for pain in RA: analgesics (paracet-
amol/acetaminophen, opioids, NSAIDs); gabapentinoids, 
anti-depressants, cannabinoids, and other neuromodula-
tors; and drugs for disease activity (corticosteroids, syn-
thetic DMARDs, biologic DMARDs, targeted synthetic 
DMARDs). We considered corticosteroids/DMARDs 
because pain is integral to the concept of disease activ-
ity, being directly considered in two American College of 
Rheumatology-recommended disease activity measures 
[28], and indirectly in the remainder (with patient global 
assessment scores and pain intensity scores strongly cor-
related [29]).

Prescribing evidence
We searched Web of Science for observational studies 
(published from 2004 until July 2024) examining anal-
gesic, gabapentinoid, DMARD, and corticosteroid pre-
scribing using datasets with national/substantial regional 
coverage. We excluded studies of specific subpopulations 
only (e.g. pregnant women). As anti-depressants are usu-
ally prescribed for non-pain reasons, and literature on 
the use of cannabinoids in rheumatic diseases (including 
RA) has recently been systematically summarised [30], 
we did not consider these drug classes.

Search terms
Search terms are provided in supplementary data (Addi-
tional file  1: Tables S1 to S3) and an overview of the 
search strategy provided in Fig.  1. Database searching 
was conducted by one author (NC), with data extracted 
by two authors (ICS and NC). No language restrictions 
were applied.

Systematic reviews of efficacy
Reviews identified
From 5915 citations, we identified 34 relevant system-
atic reviews (with a further review identified from RA 
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guidelines). Key reviews (totalling 13) for each drug class 
are described below, with a summary of their findings 
provided in Table  1 and Fig.  2. Details of all identified 
reviews are provided in supplementary data (Additional 
file 1: Table S4) [16, 31–63].

Paracetamol
Hazlewood et  al. summarised paracetamol efficacy in 9 
trials using a narrative synthesis (Table  1) [31]. All tri-
als were short-term, used atypical dosing (doses ranging 
650  mg to 7.5  g/day), and had high-risk of bias. Three 
(conducted in the 1970s; 6-h duration) compared single 
paracetamol doses to placebo using crossover designs, 
showing small, statistically significant improvements in 
“pain relief” (e.g. mean pain relief scores over trial period 
on a 0–3 scale of 1.2 with paracetamol vs. 0.8 with pla-
cebo); these also compared paracetamol with weak 
opioids, with no differences in efficacy found [64, 65]. 
Four trials compared paracetamol to NSAIDs (duration 
1–2 weeks) [66–69], indicating a benefit of NSAIDs over 
paracetamol, although the relevance of this was uncertain 
as three either did not report effect sizes or significance 
levels. Two trials compared paracetamol with NSAIDs 
vs. NSAIDs [70, 71]; one showed no difference and the 
other significantly lower mean rest pain scores with par-
acetamol-naproxen combined vs. naproxen. The review 

authors concluded there was weak evidence for paraceta-
mol’s efficacy.

Opioids
A Cochrane review summarised opioid efficacy in 11 
trials, all short duration (longest 6 weeks), in which the 
risk of bias was considered generally high [32]. Only two 
were published post-2000. Six studies with a duration 
of ≥ 1  week compared opioids to placebo; five reported 
superiority of opioids for at least one efficacy measure. 
Several studies could be included in meta-analyses for 
different outcomes. Three were included for the outcome 
of improvement in patient-reported global impression of 
clinical change of “good/very good”, with a pooled rela-
tive risk of 1.44 (95% CI 1.03, 2.03), equating to 18 more 
people out of 100 reporting a good/very good symptom 
improvement. Four were included for the outcome of 
adverse events, with the risk of experiencing at least one 
adverse event significantly more with opioids (pooled 
odds ratio 3.90; 95% CI 2.31, 6.56), equating to 30 more 
people out of 100 experiencing these. Evidence quality for 
these outcomes was “low”. The authors concluded there 
was limited evidence weak oral opioids may be effective 
for some patients, but adverse effects may offset benefits, 
with insufficient evidence to draw conclusions on opioids 
for > 6 weeks or strong opioids.

Fig. 1 Overview of search strategy to identify systematic reviews of drug efficacy and observational studies of drug prescribing
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NSAIDs
A network meta-analysis evaluated NSAID efficacy, 
including 21 trials of various NSAIDs of treatment 
durations ranging 2–26  weeks [36]. Thirteen were 
included in the meta-analysis for pain. Naproxen 
(1000  mg/day) associated with a statistically signifi-
cant greater reduction in pain vs. placebo (standard-
ised mean difference − 10.28; 95% CI − 20.39, − 0.17), 
although evidence was considered “very low” quality. 
No other NSAIDs had significant differences in their 
effects on pain vs. placebo/each other. Within this sys-
tematic review, only one trial of NSAIDs was consid-
ered to be at low risk of bias [72]. This represented a 
phase III, 12-week, randomised, double-blind, paral-
lel-group trial comparing oral meloxicam of varying 
doses to placebo (negative control arm) and diclofenac 
75 mg twice daily (active comparator arm). Eight hun-
dred ninety four patients were randomised to treat-
ment, with baseline endpoint scores similar amongst 
treatment groups. Statistically significant reductions 
in pain levels were seen for all active treatment groups 
compared to placebo (P < 0.05) with a mean reduction 
in 100 mm pain intensity VAS of − 21.2 (standard error 
[SE] 2.1), − 25.1 (2.1), and − 24.3 (2.1) with meloxicam 

7.5  mg, 15  mg, and 22.5  mg daily, respectively; − 25.4 
(SE 2.1) with diclofenac; and − 14.4 (SE 2.1) with pla-
cebo. As with many trials of NSAIDs in RA, however, 
patients were required to have been taking an NSAID 
pre-trial, and have flared on stopping it; consequently, 
the trial population is likely to include people most 
likely to benefit from using NSAIDs.

Gabapentinoids
A National Institute for Health and Care Excellence 
(NICE) systematic review identified no trials examining 
gabapentin/pregabalin efficacy [16].

Anti‑depressants
A Cochrane review summarised anti-depressant effi-
cacy in 8 trials (seven at high-risk of bias) [39]. All eval-
uated tricyclic anti-depressants. Due to poor-quality, 
heterogeneous trials with mixed results meta-analysis 
were deemed unsuitable. Qualitative analyses found 
no evidence of an effect of antidepressants on pain in 
the short term (< 1  week), and conflicting evidence of a 
medium- (1–6 weeks) or long-term (> 6 weeks) benefit.

Fig. 2 Summary of the evidence for efficacy and risk of bias from trials included in key systematic reviews of drugs for pain in patients with RA. 
Where efficacy is green, this indicates there is trial evidence indicating a favourable effect on pain (please see manuscript text and Table 1 for details 
on effect sizes). Where efficacy is orange, this indicates there is uncertain trial evidence for a favourable effect on pain. Where risk of bias is red, this 
indicates the trial evidence is at high risk of bias. Where risk of bias is orange, this indicates the trial evidence is at variable risk of bias. Where risk 
of bias is green, this indicates the trial evidence is at low risk of bias. Please see Table 1 for further details on each systematic review considered 
in this figure
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Cannabinoids
Fitzcharles et  al. [40] examined the efficacy of cannabi-
noids in rheumatic diseases, identifying one trial (from 
2006) of a cannabinoid administered as an oromucosal 
spray in RA [73]. It was considered at high risk of bias due 
to concerns regarding blinding of the outcome assess-
ment, incomplete outcome data, and a small sample size 
(31 people randomised to active treatment). The pri-
mary outcome was pain on movement, measured using 
an 11-point numeric rating scale, with the baseline score 
(mean of last 4 days of 14-day baseline period) compared 
with endpoint score (mean of last 14 days of treatment). 
The median difference in change between baseline and 
endpoint scores was − 0.95 (95% CI − 1.83, − 0.02) with 
active vs. placebo treatment. More people receiving can-
nabinoids vs. placebo reported dizziness (26% vs. 4%) 
and light-headedness (10% vs 4%). A recent systematic 
review evaluated the association between cannabinoids 
and pain in people with “rheumatological conditions” 
more broadly, including both observational and trial data 
[30]. The authors conducted a meta-analysis of changes 
in pain scores before and after using cannabinoids, 
including six non-randomised studies (totalling 1079 
patients). Four studies considered people with fibromyal-
gia, and two considered people with chronic pain related 
to a range of diagnoses. Whilst a statistically significant 
reduction in pain VAS scores was seen between baseline 
and follow-up assessments—pooled effect size of − 1.75 
(95% CI − 2.75, − 0.76)—the non-randomised nature of 
included studies, alongside their consideration of non-
RA populations, makes the relevance of their findings to 
RA pain management of uncertain significance.

Nefopam and topical capsaicin
A Cochrane review identified two trials evaluating oral 
nefopam in RA (52 participants) and one evaluating topi-
cal capsaicin in RA and osteoarthritis (31 participants) 
[38]. All were considered at high-risk of bias. Meta-anal-
ysis identified a significant reduction in pain favouring 
nefopam over placebo (weighted mean difference − 21.2; 
95% CI − 35.6 to − 6.7 after 2  weeks); however, nefopam 
associated with significantly more adverse events (rela-
tive risk 4.1; 95% CI 1.58 to 10.69). A significantly greater 
reduction in pain favouring topical capsaicin over pla-
cebo at 2  weeks was seen (mean difference − 34.4; 95% 
CI − 54.7 to − 14.1); whilst no separate safety data were 
available for patients with RA, 44% developed application 
site burning.

Glucocorticoids
McWilliams et  al. identified 33 trials examining sys-
temic glucocorticoid efficacy at improving pain; 22 con-
sidered oral dosing [62]. Meta-analysis for the outcome 

of “spontaneous pain” at the earliest available timepoint 
showed a standardised mean difference of − 0.67 (95% 
CI − 0.84, − 0.50) for glucocorticoids vs. inactive com-
parators. Restricting analysis to 14 “high-quality” stud-
ies showed similar findings. Greatest improvement was 
seen in 100 mm pain visual analogue scale (VAS) at 0 to 3 
months (mean difference − 15 mm; 95% CI − 20, − 9) fol-
lowed by > 3 to 6 months (mean difference − 8 mm; 95% 
CI − 12, − 3), and > 6  months (mean difference − 7  mm; 
95% CI − 13, 0). The authors concluded that systemic glu-
cocorticoids are “analgesic in RA” with benefits greatest 
shortly after initiation.

Synthetic DMARDs
Cochrane reviews have summarised the efficacy of meth-
otrexate (seven trials) [41], sulphasalazine (six trials) 
[46], and leflunomide (33 trials) [45]. With methotrex-
ate, differences in pain scores compared to placebo were 
reported in four studies (assessed at timepoints vary-
ing 12–52  weeks); the pooled mean difference for pain 
scores was − 2.02 (95% CI − 2.41, − 1.63) with metho-
trexate (267 participants) vs. placebo (201 participants) 
on a 0 to 10 scale. Trial risk of bias was generally low. 
With sulphasalazine, differences in pain scores com-
pared to placebo were reported in three studies (assessed 
at timepoints varying between 6 and 12  months); the 
pooled mean difference for pain scores was − 8.71 (95% 
CI − 14.80, − 2.62) with sulphasalazine (84 participants) 
vs. placebo (95 participants) on a 0 to 100 scale. Study 
quality was assessed using the Jadad scale, ranging from 
0 (worst) to 5 (best); two scored 5; one scored 4. With 
leflunomide, differences in pain scores compared to 
placebo were reported in three trials at 6  months; the 
pooled mean difference for pain scores was − 13.81 (95% 
CI − 15.91, 11.71) on a 0 to 100 scale with leflunomide 
(413 participants) vs. placebo (311 participants). Study 
quality was rated high in all three trials. Overall, these 
reviews provide generally high-quality evidence that syn-
thetic DMARDs reduce pain intensity in active RA.

Biologic DMARDs
A systematic review and network meta-analysis evalu-
ated the efficacy of biologics for pain in RA [53]. This 
included 17 trials, all rated “good quality” (Jadad scores 
3–5); 13 trials provided an outcome for pain. Relative 
to placebo, both anti-TNF (pooled estimate − 20.2; 95% 
CI − 17.4, − 0.37) and tocilizumab (pooled estimate − 31.3; 
95% CI − 27.7, − 0.53) monotherapy demonstrated sig-
nificantly greater reductions in pain over 24  weeks (on 
a 0 to 100 scale), which were considered larger than the 
minimal clinically important difference defined by the 
authors (10 units). Tocilizumab monotherapy associ-
ated with greater improvements in pain, compared to 
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anti-TNF monotherapy (pooled estimate − 11.1; 95% 
CI − 21.3, − 0.1).

Targeted synthetic DMARDs
Tóth et al. evaluated the efficacy of Janus Kinase (JAK) 
Inhibitors at improving patient-reported outcome 
measures, including pain, in RA [61]. Twenty-one tri-
als were included for the outcome of pain at < 6 months 
(assessed using a 0–100 VAS) for JAK inhibitors vs. 
placebo: weighted mean difference was 15.3 mm lower 
(95% CI 13.2, 17.3) with active treatment (“moderate” 
certainty of evidence). Four trials were included for 
this outcome for JAK inhibitors vs. biologic DMARDs; 
all compared tofacitinib/baricitinib to adalimumab. 
Whilst these indicated a small but statistically signifi-
cant improvement in pain with JAK inhibitors relative 
to adalimumab—weighted mean difference 4.4  mm 
lower (95% CI 2.2, 6.5) with JAK inhibitors (“moderate” 
certainty of evidence)—they also showed statistically 
significant improvements for a range of other outcomes 
(including remission rates, ACR20 responses, and CRP 
reductions) suggesting small global (as opposed to 
analgesic-specific) benefits with JAK inhibitors relative 
to adalimumab. A post hoc analysis of the RA-BEAM 
trial by Taylor et al. has, however raised the possibility 
that the JAK inhibitor, baricitinib, may exert its effects 
on pain via alternative pathways to adalimumab [74]. 
This trial randomised patients with active RA to barici-
tinib (487 patients), adalimumab (330 patients), and 
placebo (488 patients) plus methotrexate for 24  weeks 
(with patients receiving placebo, switched to baricitinib 
thereafter, with the overall trial lasting 52 weeks). Pain 
was evaluated using a 100-m VAS. This analysis com-
pared pain level reductions at week-24 between treat-
ment arms, stratified by CRP status, using analysis of 
covariance. It also used a mediation analysis to evaluate 
the extent to which these drugs reduce pain via reduc-
tions in inflammation levels (represented by ESR lev-
els, CRP levels, and SJCs) and the extent to which they 
reduce pain via other effects. At week 24, statistically 
significant reductions in pain levels from baseline were 
seen for baricitinib in all CRP level categories (≤ 3, ≤ 10, 
and > 10  mg/L), but only for adalimumab in the CRP 
level category ≤ 3  mg/L. In the mediation analysis, 
changes in inflammation levels accounted for approxi-
mately 40% of pain improvements observed with 
baricitinib vs 50% of those observed with adalimumab. 
Whilst this analysis suggests the difference in analgesia 
between baricitinib and adalimumab cannot be solely 
accounted for by their differential effects on inflam-
mation, as it represents a post-hoc analysis, it requires 
interpretation within this context.

Summary
Systematic reviews show moderate- to high-quality trial 
evidence (from more contemporary time-periods) that, 
in patients with active RA, short-term systemic gluco-
corticoids and synthetic, biologic, and targeted synthetic 
DMARDs have efficacy at reducing pain relative to pla-
cebo. Conversely, they show low-quality evidence from 
trials in more historical time-periods that (aside from 
naproxen) analgesics and neuromodulators provide 
improvements in pain relative to placebo. No trials have 
evaluated gabapentinoids, serotonin and norepinephrine 
reuptake inhibitors, or long-term opioids, meaning that 
whilst no evidence exists to support their use for pain in 
RA, they cannot be entirely discounted as therapeutic 
options.

Prescribing practice
Studies identified
From 11,547 citations, our search identified 67 relevant 
observational studies. From these, we describe 21 key 
studies of analgesic prescribing and 6 of glucocorticoid 
and/or DMARD prescribing in this review (Table 2). For 
studies examining analgesic prescribing: 9 considered 
opioids, 5 NSAIDs, and 7 multiple analgesics. Geograph-
ically, they spanned North America, Australia, Colum-
bia, Europe, Iceland, and Japan, with sizes ranging from 
359 to 88,097 patients. For studies examining DMARD 
and glucocorticoid prescribing: 4 were conducted in 
North America, 1 in the UK, and 1 in Norway; study sizes 
ranged 829–71,411 patients. Details for the remaining 
observational studies are provided in supplementary data 
(Additional file 1: Tables S5 [20, 21, 75–106] and S6 [80, 
83, 99, 102, 103, 107–134]).

Analgesics
Prescribing levels
Substantial prescribing of all forms of analgesics across 
countries is seen (Table  2). For example, in a North 
American cohort study using health insurance data 
from 2006 to 2014 (involving 70,929 patients), regular 
opioid use (defined as ≥ 3 prescriptions or ≥ 90 days of 
cumulative use in each 12-month calendar interval) was 
observed in > 40% of patients every year [21]. In a Colum-
bian cohort study, 84.9% of 1329 patients with RA used 
opioids for ≥ 1 month over 7 years [86]. In English elec-
tronic health record data (Clinical Practice Research 
Datalink Aurum) in each year from 2004 to 2020 approxi-
mately one in four received a long-term opioid prescrip-
tion [20]. This study also demonstrated reductions in 
oral NSAID prescribing over 17 years, but rising gabap-
entinoid prescriptions (occurring in < 1% in 2004, and 
approximately 10% in 2020). Other studies in Japan and 
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the UK also demonstrated declining NSAID prescrip-
tions over time (although they remained common) with 
25.1% receiving a long-term NSAID prescription in the 
UK in 2017 [83], and 80.9% of patients with incident RA 
in Japan receiving an NSAID as the main first line treat-
ment in 2011 [99]. Figure  3 demonstrates the trends in 
chronic NSAID and opioid prescriptions/use (in studies 
containing extractable data from > one calendar year); 
substantial reductions in chronic NSAID prescriptions 
were observed in the UK and England, with chronic opi-
oid prescriptions/use changing little.

Prescribing changes post‑DMARD initiation
Several studies evaluated analgesic prescribing pre-/
post-DMARD initiation, showing reductions, which 
were small for opioids. Park et al. reported that pre- and 
post-anti-TNF initiation, the proportion of 2330 patients 
receiving any opioid decreased from 54.0 to 51.0% [89], 
and Kawai et  al. reported that amongst 32,476 patients 
initiating new DMARDs, in the 6–12 months afterwards 
the proportion receiving opioids decreased by 2.5% [101]. 
Larger reductions were reported for NSAIDs, with the 
study by Kawai et  al. reporting a 12.9% reduction for 
NSAIDs, and another by Hunter et al. reporting that dur-
ing the 12-month pre- and post-biologic DMARD initia-
tion, NSAID prescriptions fell from 61.1 to 41.5% [82].

Prescribing variation
Analgesic prescribing varied substantially between 
groups of patients in England, with opioid and gabap-
entinoid prescriptions commoner in deprived areas and 
North England, older people, and females [20]. It also 
varied substantially between clinicians, with Curtis et al. 
reporting that patients cared for by the same physician 
were 25% (95% CI 18, 32) more likely to be regular opi-
oid users or non-users, after controlling for other patient 
characteristics [21], and Lee et  al. reporting that dur-
ing follow-up, long-term opioid use occurred in 7.0% of 
patients of physicians with very low opioid prescribing 
rates, compared to 12.7% of patients of physicians with 
high prescribing rates [88].

Patient factors associating with prescriptions
Two longitudinal studies reported that more intense pain 
had significant associations with chronic opioid use. In 
North America, using survey data, amongst 26,288 indi-
viduals not taking opioids at baseline, cox proportional 
hazards models demonstrated that severe pain was a sig-
nificant predictor of chronic opioid use (HR 2.53; 95% CI 
2.19, 2.92) [92]. In a cohort study in the Australian bio-
logics registry, within-patient opioid use associated with 
higher self-reported pain scores, which also associated 
with a higher probability of starting opioids and a lower 

probability of stopping them [90]. An increased body 
mass index (BMI) also has significant associations with 
opioid prescribing. In English primary care data, BMI at 
RA diagnosis had a significant association with the sub-
sequent receipt of a chronic opioid prescription, with 
HRs (95% CI) of 1.66 (1.59, 1.73) and 1.24 (1.19, 1.29) 
for people categorised as overweight and obese, relative 
to those categorised as normal weight/underweight [20]. 
Baker et  al. examined the association between BMI (at 
enrolment) and incident chronic opioid use in a longitu-
dinal study using semi-annual surveys [84]. Severe obe-
sity associated with a higher risk of overall (HR 1.74; 95% 
CI 1.72, 2.04) and strong (HR 2.11; 95% CI 1.64, 2.71) 
opioid use, compared to normal BMI. Other factors with 
significant associations with chronic opioid prescriptions 
include the presence of depression, anxiety, and fibromy-
algia [20, 21].

Glucocorticoids and DMARDs
Studies showed consistent findings, with the prescribing 
of DMARD types increasing over time, but long-term 
glucocorticoid prescribing remaining similar (Table  3). 
In UK primary care electronic health record data, Cross-
field et  al. reported that the percentage with incident 
RA receiving a long-term synthetic DMARD in the 
12 months post-diagnosis rose from 41.6% in 1998, peak-
ing at 67.9% in 2009 then falling slightly in 2016 to 54.7% 
[83]. The percentage receiving long-term corticosteroids 
changed little (22.2% in 1998; 19.1% in 2016). In Canada, 
Hanly et  al. reported that (in health administrative data 
from 8240 patients) between 1997 and 2017 the percent-
age prescribed synthetic and biologic DMARDs in each 
year rose from 33.8 to 64.9% and 0 to 20.4%, respectively, 
but the percentage prescribed corticosteroids changed 
little (from 34.3 to 32.5%) [111]. Similarly, in the USA 
(within pharmacy claims data from 40,373 patients) the 
percentage prescribed biologic DMARDs rose from 16% 
in 2004 to 39% in 2013 [118], and in Norway (within data 
from 10 centres) the percentage receiving a biologic or 
targeted synthetic DMARD increased from 39% of 4909 
patients in 2010 to 45% of 9335 patients in 2019 [110]. 
Crowson et al. compared glucocorticoid use between two 
cohorts of patients with RA: those diagnosed in 1999–
2008 and those in 2009–2018 [109]. Glucocorticoids 
were initiated within 6 months of RA diagnosis in 67% of 
patients in 1999–2008 and 71% of patients in 2009–2018. 
Jeong et al. reported trends in biologic and targeted syn-
thetic DMARD prescribing in the 664  days before and 
after the January 2021 release of trial data showing an 
increased risk of major cardiovascular events/cancer with 
JAK inhibitors; significant reductions and increases in 
the prescribing of JAK inhibitors and anti-TNF biologics, 
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Fig. 3 Observational studies reporting the prevalence of chronic analgesic, DMARD, and corticosteroid prescriptions or use over time in patients 
with RA. Different studies used different definitions of chronic prescriptions. Scott et al.: the denominator is 100 person-years, and the population 
includes patients with RA, psoriatic arthritis, and axial spondyloarthritis (although RA was the commonest diagnosis). Crossfield et al.: DMARD 
and corticosteroid prescriptions are long-term. Navarro-Millan et al.: the population comprises beneficiaries of Social Security Disability Insurance 
(no longer working because they are considered disabled) and < 65 years old. Studies included in the figure are those reporting the prevalence 
of chronic NSAID, chronic opioid, DMARD, and corticosteroid prescriptions/use in > one calendar year that contain extractable data
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respectively, were seen [108]. Figure  3 highlights these 
time trends in glucocorticoid/DMARD prescribing.

Summary
Many patients with RA receive analgesics (particularly 
long-term opioids), with prescribing levels varying sub-
stantially between clinicians and groups of patients. 
Whilst NSAID use has fallen over time, gabapentinoid 
prescribing has increased. DMARD prescribing lev-
els have risen, but long-term glucocorticoid prescribing 
remains relatively static.

Research agenda
Data summarised in this review show that drug prescrib-
ing for pain in RA fails to align with research evidence 
for efficacy—despite limited evidence for analgesics (and 
no evidence for long-term opioids/gabapentinoids) they 
are widely prescribed. Closing this evidence-to-prac-
tice gap requires the following research: (1) qualitative 
studies exploring prescribing drivers; (2) high-quality 

contemporary trials of analgesic efficacy in RA; (3) an 
increased focus on pain management in RA guidelines, 
with an associated implementation strategy.

Qualitative research
In the context of opioids in chronic non-cancer pain, 
qualitative evidence syntheses using meta-ethnography 
show that key patient perspective themes are “reluc-
tant users with little choice” (patients feeling there was 
no other choice available) and “understanding opioids” 
(patients reporting knowledge acquired gradually and 
ad hoc) [135], suggesting key drivers are a lack of avail-
able non-pharmacological treatment options and a lack 
of patient education on risks/benefits at opioid initia-
tion. A key healthcare professional theme is “pain is pain” 
(people reporting a professional duty to resolve pain); 
this suggests a lack of prescriber knowledge on the rela-
tive inefficacy of opioids for chronic non-cancer pain is 
important [136]. Qualitative research in RA is urgently 

Table 3 Key observational studies reporting long-term glucocorticoid and DMARD prescribing levels in patients with RA

Study Years considered Drugs Region Size Key findings

Atzinger and Guo [118] 2004 to 2013 Biologic and targeted synthetic 
DMARDs

USA 40,473 • Prescriptions for biologic DMARDs 
increased more than 20% per patient 
from 2004 to 2013

Brkik et al. [110] 2010 to 2019 Biologic and targeted synthetic 
DMARDs

Norway 4909 to 9335 • Percentage receiving a biologic or tar-
geted synthetic DMARD rose from 39% 
in 2010 to 45% in 2019

Crossfield et al. [83] 1998 to 2016 Glucocorticoids and synthetic 
DMARDs

UK 71,411 • Proportion receiving long-term 
synthetic DMARDs in the year post-
diagnosis rose from 41.6% in 1998, 
peaking at 67.9% in 2009, then falling 
to 54.7% in 2016
• Proportion receiving long-term cor-
ticosteroids in the year post-diagnosis 
changed little, being 22.2% in 1998 
and 19.1% in 2016

Crowson et al. [109] 1999 to 2018 Glucocorticoids USA 829 • In patients diagnosed in 1999 
to 2008, 67% initiated a glucocorticoid 
within 6 months, increasing to 71% 
diagnosed in 2009 to 2018
• Similar levels of glucocorticoid 
discontinuation rates within 6 months 
of initiation between these two groups 
(39.1 vs. 42.9%)

Hanly et al. [111] 1997 to 2017 Glucocorticoids, synthetic and bio-
logic DMARDs

Canada 8240 • Proportion prescribed synthetic 
DMARDs and biologic DMARDs in each 
year rose from 33.8 to 64.9% and 0 
to 20.4%
• Proportion prescribed corticosteroids 
changed little from 34.3 to 32.5%

Jeong et al. [108] 2012 to 2022 Biologic and targeted synthetic 
DMARDs

USA 34,656 • Prescribing of JAK inhibitors reduced 
and of anti-TNF biologics increased 
in the 18 months post-January 2021 
press release regarding the increased 
risks of major cardiovascular events 
and cancers with JAK inhibitors
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needed to explore the causes of widespread analgesic 
prescribing.

Clinical trials
The lack of contemporary high-quality trial evidence 
that analgesics have/do not have efficacy at improv-
ing pain in RA seems an important barrier to changing 
practice. This is recognised in UK RA guidelines, which 
recommend research into analgesic effectiveness. The 
design of such trials is complicated by several factors. 
First, the widespread use of analgesics in RA means a 
placebo-controlled trial is unlikely to be feasible, and a 
withdrawal trial/active comparator design needed. Sec-
ond, the close relationship between pain and disease 
activity [29] means that the latter factor needs account-
ing for either in design, analysis, or both; this is challeng-
ing, with sustained remission rare and disease activity 
varying between appointments. Third, as pain has sub-
stantial day-to-day variation in RA [137], the traditional 
use of end-point pain scores will not sufficiently cap-
ture patients’ pain experiences over time. An additional 
barrier is obtaining funding, as recognised in RA NICE 
guideline research recommendations, which comment 
that pharmacological funding for a trial of analgesics 
“is unlikely due to the drugs being generic and widely 
available”.

Guidelines
Whist many RA guidelines exist, these focus on reduc-
ing disease activity using DMARDs, with the most recent 
American College of Rheumatology Guideline overlook-
ing pain entirely [17]. Whilst these guidelines have been 
highly influential in facilitating treat-to-target care and 
high-cost biologic/targeted synthetic DMARD access, 
they fail to address the need of ensuring patients with 
RA receive evidence-based pain care. Within the UK, 
the British Society for Rheumatology is developing a 
pain management guideline for RA [138], which will be 
underpinned by an umbrella review of both pharmaco-
logical and non-pharmacological pain treatments (which 
was beyond the scope of this narrative review to under-
take). There is a strong argument to address pain in either 
general RA guidelines or dedicated pain guidelines in 
other countries. To ensure these guidelines affect clini-
cal practice, an associated implementation strategy is 
required, whose development is based on barriers/facili-
tators to changing practice at the level of patients, health-
care professionals, and organisations [139]. As detailed 
in a recent EULAR document on the implementation of 
recommendations in rheumatic diseases [139], effective 
implementation is complex, time-consuming, and dif-
ficult, with an umbrella review of complex intervention 
implementation strategies (most of which were clinical 

guidelines) reporting that whilst clinical champions, 
audit, and education were effective interventions, they 
had small effects [140].

Conclusions
In patients with active RA, there is substantial evidence 
that DMARDs and short-term glucocorticoids improve 
pain. However, in a real-world setting many patients 
receiving DMARDs have persistent pain and receive 
long-term opioids and gabapentinoids despite absent 
trial evidence for efficacy. The reasons for this diver-
gence between practice and evidence are not fully under-
stood; they may reflect patients’ and clinicians’ beliefs 
about analgesics, which need evaluating in new qualita-
tive research. As an absence of evidence does not mean 
analgesics are invariably ineffective, new high-quality tri-
als of analgesic efficacy in contemporary RA populations 
are needed to better understand their relative benefits. 
Finally, there should be a greater focus on pain manage-
ment within RA guidelines. In contrast to synovitis and 
inflammation—which can be simply and objectively 
measured in routine practice—the subjective, multi-fac-
torial, and multidimensional nature of pain makes this a 
substantially more challenging outcome to improve.
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