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ABSTRACT

Objective: We compared pain medication use
in patients with ankylosing spondylitis (AS),
psoriatic arthritis (PsA), and rheumatoid arthri-
tis (RA) versus matched control over 2 years; a
subgroup analysis assessed changes in pain
medication use in patients who initiated a bio-
logic during 12 months before and after.
Methods: This was a retrospective observa-
tional cohort study using an administrative
claims database. Newly diagnosed adult patients
with AS, PsA, or RA identified between 1/1/2014
and 7/31/2017 were included. Demographics,
baseline characteristics, and pain medication
use were described using descriptive statistics.
Differences in pain medication use were asses-
sed using McNemar’s/Wilcoxon signed-rank
test for categorical/continuous variables.

Results: The study included 2180 AS, 5681 PsA,
and 34,047 RA patients to assess overall pain
medication use over 2 years; 188 AS, 921 PsA,
and 1599 RA patients were included to assess
changes in pain medication use 12 months
before and after initiation of biologic. Demo-
graphics and baseline characteristics were bal-
anced. In the overall cohort, 74.6% AS, 75.0%
PsA, and 83.0% RA patients used any pain
medication at baseline versus matched control;
pain medications use 2 years after diagnosis
date was reported in 73.5% AS, 74.1% PsA, and
81.3% RA patients. Among AS, PsA, and RA
patients, use of prescribed NSAIDs (AS: 68.1 vs.
51.1%; PsA: 51.1 vs. 42.5%; RA: 61.1 vs. 41.5%;
P\ 0.05), glucocorticoids (AS: 56.4 vs. 41.5%;
PsA: 57.4 vs. 46.9%; RA: 88.2 vs. 75.3%;
P\ 0.05), and opioids (AS: 42.6 vs. 36.2% [non-
significant]; PsA: 38.1 vs. 33.8%; RA: 52.0 vs.
40.4%; P\0.05) significantly decreased
12 months after biologic initiation versus prior.
Conclusions: Use of NSAIDs, glucocorticoids,
and opioids are common among patients with
AS, PsA, or RA, although the reported use of
these co-medications after biologic initiation
significantly decreases in the first year of
treatment.
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Key Summary Points

The American College of Rheumatology
Pain Management Task Force identified
pain as the most important patient-
reported outcome in rheumatology
because of substantial effects on health-
related quality of life.

Understanding the pain medication usage
patterns in patients with ankylosing
spondylitis (AS), psoriatic arthritis (PsA),
and rheumatoid arthritis (RA) and
assessing changes in pain medication use
before and after initiation of biologics can
help decision-makers in making informed
decisions.

Findings from this study suggest that use
of NSAIDs, glucocorticoids, and opioids
are common among patients with AS, PsA,
or RA.

Although pain medication use is common
in patients with AS, PsA, and RA, the
reported use of these co-medications
significantly decreases in the first year of
treatment after initiating biologics
compared with before.

INTRODUCTION

Ankylosing spondylitis (AS), psoriatic arthritis
(PsA), other forms of spondyloarthritis, and
rheumatoid arthritis (RA) fall under chronic
inflammatory arthritides that affect large pop-
ulations worldwide [1]. These conditions are
associated with overlapping clinical symptoms,
including joint pain (specifically, axial back
pain in AS), stiffness, and swelling [2–4]. Disease
burdens of AS, PsA, and RA are reported to be
similar when assessing patient-reported out-
comes (PROs) and disease activity measures [5].

The primary objectives of treatments for AS,
PsA, and RA are to maximize long-term quality
of life through control of symptoms, mitigation

of structural pathological progression, and
normalization of function and social participa-
tion. The medications for AS, PsA, and RA
achieve this by thwarting the overactive
immune response and relieving inflammation
and pain [4, 6, 7]. The American College of
Rheumatology (ACR) Pain Management Task
Force (PMTF) identified pain as the most
important PRO in rheumatology because of
substantial effects on health-related quality of
life (HRQoL) [8, 9]. Treatment planning often
focuses on proximal causes, such as tissue injury
and inflammation, with the intent of treating
local and systemic inflammation [9].

Non-steroidal anti-inflammatory drugs
(NSAIDs), glucocorticoids, opioids, and neuro-
modulators are conventionally used to manage
pain and/or inhibit inflammation in AS, PsA,
and RA while disease-modifying antirheumatic
drugs (DMARDs) slow the progression of the
disease by relieving underlying inflammatory
responses [4, 6, 8, 10]. Highly specific biologics
and targeted synthetic DMARDs are generally
prescribed after the failure of conventional
synthetic DMARD (csDMARD) therapy in clini-
cal care and have shown to improve HRQoL by
reducing inflammatory pain symptoms [11–14].
Biologic DMARDs (bDMARDs) such as adali-
mumab, etanercept, ixekizumab, secukinumab,
golimumab, and the Janus kinase inhibitor
tofacitinib are reported to significantly reduce
pain in patients with AS, PsA, and/or RA in
clinical trials [15–22].

In a prior study, patients with rheumatoid
arthritis (RA) who did not receive DMARDs were
either receiving treatment with opioids (56%
overall, 19% chronic use), pain medications in
general (68%), and glucocorticoid steroids
(38%) [23]. As per the ACR PMTF report, char-
acterization of pain (onset, duration periodicity,
and impact on functioning) is vital in creating a
comprehensive treatment plan to reduce pain
in the management of patients with muscu-
loskeletal disease [9]. However, pain can persist
even after achieving remission of inflammatory
manifestations in RA [24, 25]. In a Danish
cohort study of 107 patients with AS receiving
tumor necrosis factor inhibitors, fluctuations of
pain and fatigue were noted despite stable dis-
ease activity, suggesting that these factors may
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need to be addressed separately in clinical
practice [26]. Understanding the pain medica-
tion usage patterns and changes in pain medi-
cation use before and after initiation of
biologics can help inform decision-makers
about their impact on pain.

Therefore, we (1) compared overall pain
medication use among patients with AS, PsA,
and RA over a 2-year period relative to matched
controls and (2) evaluated changes in pain
medication use in patients with AS, PsA, or RA
during the 12-month period before and after
initiation of biologics using data from a large
administrative claims database.

METHODS

Study Design and Data Source

This retrospective analysis was conducted using
administrative medical and pharmacy claims
from the HealthCore Integrated Research Data-
base (HIRD)� between 1/1/2013 and 7/31/2019.
The HIRD� contains clinically and geographi-
cally diverse longitudinal claims data from
Anthem health insurance plans across the US,
representing over 50 million lives. IRB approval
was not required as the data was not
identifiable.

The study consisted of three cohorts of
patients with newly diagnosed AS, PsA, or RA
and their matched control of patients without
autoimmune disease but with similar demo-
graphics and Quan-Charlson Co-morbidity
Index (QCI) scores. For assessing the overall
pain medication use (NSAIDs, glucocorticoids
[oral and intravenous], non-narcotic analgesics,
opioids, neuromodulators [antidepressants,
anticonvulsants, muscle relaxants], and topical
pain medications [diclofenac, capsaicin]), index
date was the date of first claim of the disease
identified during patient identification period
(1/1/2014–7/31/2017); patients were followed
for 2 years after their index diagnosis for pain
medication use and compared to their matched
control.

For newly diagnosed cases treated with bio-
logics, the index date was defined as the date of
biologic initiation; their pain medication uses

during 12 months before and after biologic ini-
tiation were examined.

The data in this study were used in full
compliance with the relevant provisions of the
Health Insurance Portability and Accountability
Act. The study was conducted under the
research provisions of Privacy Rule (45 CFR Part
160 and Subparts A and E of Part 164) and was
exempted from the approval of Institutional
Review Board.

Study Population

The study population included mutually exclu-
sive patient cohorts aged C 18 years on index
date diagnosed with either AS, PsA, or RA.
Patients in each of these cohorts were required to
have C 2 claims on different dates within the
patient identification period using International
Classification of Diseases (ICD; 9th/10th revi-
sions) codes (Supplementary Table S1). Patients
with C 1 year of continuous health plan enroll-
ment before and C 2 years after the index date
(date of first claimof the disease identifiedduring
patient identification period) were included in
the analysis. Matched control cohorts without
any claims for AS, PsA, and RAwere identified by
matching on age, gender, region of residence,
health plan type, and QCI. Control with health
plan enrollment around case’s index date was
identified and the index date for control was set
to its matched case. Matched controls were
required to have C 1 year of continuous health
plan enrollmentbefore indexdate; and C 2 years
after index date.

To assess changes in pain medication use
during the 12 months before and after initiation
of biologics, we included patients with newly
diagnosed disease (patients without any index
autoimmune disease diagnosis or any DMARD
treatment [csDMARD, bDMARD, Janus kinase
inhibitors] any time prior to the index date)
who met following additional inclusion criteria:
(1) C 1 year of continuous health plan enroll-
ment prior to index date; (2) C 2 claims for
biologics at any time between (and including)
index date and end of the study period (not
limited to post 12 months period); and
(3) C 1 year of continuous health plan
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enrollment before and after drug initiation date.
The biologics and Janus kinase inhibitor con-
sidered for this study were as follows:

• AS: adalimumab, certolizumab pegol, etan-
ercept, golimumab, infliximab, secuk-
inumab, and ixekizumab

• PsA: adalimumab, etanercept, infliximab,
certolizumab pegol, golimumab, ustek-
inumab, secukinumab, tofacitinib, ixek-
izumab, apremilast, and abatacept

• RA: abatacept, adalimumab, anakinra, cer-
tolizumab pegol, etanercept, golimumab,
infliximab, rituximab, sarilumab, tocilizu-
mab, baricitinib, tofacitinib, and
upadacitinib

Patients were excluded from either analysis if
they had: (1) C 2 claims for any non-index
autoimmune diseases; (2) multiple autoimmune
conditions; (3) C 2 claims for juvenile idio-
pathic arthritis; and (4) C 1 claim for metastatic
cancer during the study period.

Study Outcomes

Baseline patient demographics and clinical
characteristics were compared between AS, PsA,
and RA patients with their matched control
cohorts. The proportion of patients using pain
medication at baseline and 2-year follow-up
after index diagnosis (dichotomous for each
period) were compared. Among patients initi-
ating a biologic on index date, changes in pain
medication use 12 months before and after ini-
tiating a biologic, and proportion of days cov-
ered (PDC [0–1]) for steroids, prescription
NSAIDs, and opioids (calculated as number of
days covered by a drug days supplied divided by
the number of days in the specified time inter-
val, where 1 denotes 100% adherence) were
assessed.

Statistical Analysis

Demographics, clinical characteristics, and pain
medication over a 2-year follow-up after index
diagnosis use are described using descriptive
statistics. Frequencies and percentages are pro-
vided for categorical variables (use of pain

medications); means with standard deviations
are presented for continuous measures such as
PDC. The changes in pain medication use
before and after biologic initiation were assessed
using McNemar’s test; Wilcoxon signed-rank
test or paired t test was used for PDC. A con-
ventional alpha of 0.05 and two-tailed level of
significance was used in the study. Missing data
were reported as missing/unavailable. Statistical
analyses were performed in SAS Enterprise
Guide 7.15 (SAS Institute Inc, Cary, NC).

RESULTS

Patient Demographics and Clinical
Characteristics on Index Date

Data from 2180 patients with AS, 5681 patients
with PsA, and 34,047 patients with RA were
included to describe overall pain medication
use over the 2-year period relative to their
individually matched cohorts. Baseline demo-
graphics and clinical characteristics of these
patients are presented in supplementary
Table S2. The number of patients and baseline
characteristics in the matched controls were
generally similar to those in the disease cohorts
across all indications (supplementary Table S3).

To assess changes in use of pain medication
12 months before and after initiation of bio-
logics, 188 patients with AS, 921 patients with
PsA, and 1599 patients with RA were included
in the sub-analysis. Demographics and baseline
characteristics of these patients on the index
date are shown in Table 1. In the AS cohort,
mean (SD) age was 41.6 (13.2) years, 44.7% were
females, and the mean (SD) time from diagnosis
to biologic initiation was 4.0 (7.3) months. In
the PsA cohort, mean (SD) age of patients was
48.0 (11.9) years, 50.7% were females, and
mean (SD) time from diagnosis to biologic ini-
tiation was 6.6 (8.2) months. The RA cohort was
the oldest at 52.3 (12.2) years, had highest
proportion of females at 70.5%, and longest
mean (SD) time from diagnosis to biologic ini-
tiation of 10.2 (9.4) months. The mean (SD)
QCI scores in AS, PsA, and RA cohorts were 0.3
(0.7), 0.5 (1.0), and 1.6 (1.1), respectively. A
total of 14.9% patients in AS and 14.4% in PsA
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cohorts had a categorical QCI score of 1. Infec-
tions and osteoarthritis were the major baseline
comorbidities of interest across all disease
cohorts.

Overall Pain Medication Use Over the 2-
year Period

Across all pain medication classes, the use was
consistently higher among patients with AS,

PsA, and RA cohorts than the matched controls
over the period of 2 years (Fig. 1A–C). Out of
2180 patients with AS, 5681 patients with PsA,
and 34,047 patients with RA, there were 1627
(74.6%), 4259 (75.0%), and 28,258 (83.0%)
patients, respectively, who used any pain med-
ication during the baseline period. Pain medi-
cations use 2 years after index diagnosis were
observed in 73.5, 74.1, and 81.3% of patients
with AS, PsA, and RA, respectively. The most
common non-DMARD pain medications used

Table 1 Demographic and clinical characteristics of patients (who received biologics) with AS, PsA, and RA on index date

Variables AS PsA RA

Number of patients, n 188 (100.0) 921 (100.0) 1599 (100.0)

Age on index date (years)

Mean (SD) 41.6 (13.19) 48.0 (11.87) 52.3 (12.22)

Female, n (%) 84 (44.7) 467 (50.7) 1127 (70.5)

Residence region, n (%)

Northeast 27 (14.4) 161 (17.5) 215 (13.4)

Midwest 46 (24.5) 220 (23.9) 434 (27.1)

South 73 (38.8) 348 (37.8) 612 (38.3)

West 42 (22.3) 189 (20.5) 330 (20.6)

Other* 0 (0) * *

Time from index diagnosis to advanced

therapy initiation date (months), mean (SD)

4.0 (7.28) 6.6 (8.22) 10.2 (9.41)

Quan-Charlson Comorbidity Index, mean (SD) 0.3 (0.68) 0.5 (0.96) 1.6 (1.07)

Quan-Charlson Comorbidity Index categorical, n (%)

0 148 (78.7) 665 (72.2) 18 (1.1)

1 28 (14.9) 133 (14.4) 1,081 (67.6)

2 * 82 (8.9) 253 (15.8)

3? * 41 (4.5) 247 (15.4)

Baseline conditions of interest, n (%)

Infections 86 (45.7) 470 (51.0) 835 (52.2)

Osteoarthritis 63 (33.5) 333 (36.2) 817 (51.1)

Hypertension 47 (25.0) 355 (38.5) 678 (42.4)

Dyslipidemia 43 (22.9) 297 (32.2) 605 (37.8)

AS ankylosing spondylitis, PsA psoriatic arthritis, RA rheumatoid arthritis
*Denotes a cell value B 10 that was blinded for data confidentiality purposes
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Fig. 1 Overall pain medication use over time among
A AS1, B PsA2, and C RA3 patients and matched controls.
1For AS cohort/matched control, N = 2180 each;
P\ 0.05 versus matched control. 2For PsA cohort/-
matched control, N = 5681 each; P\ 0.05 versus
matched control. 3For RA cohort/matched control,
N = 34,047 each; P\ 0.05 versus matched control. GCs
include oral and injectable steroids; NMs include

antidepressants, anticonvulsants, and muscle relaxants;
TPAs include diclofenac and capsaicin across all cohorts.
AS ankylosing spondylitis, BL baseline, GC glucocorti-
coids, NSAIDs non-steroidal anti-inflammatory drugs,
NNA non-narcotic analgesics, NM neuromodulators, PsA
psoriatic arthritis, TPM topical pain medication, RA
rheumatoid arthritis, Y2 year 2
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for AS, PsA, and RA were either NSAIDs or glu-
cocorticoids (NSAIDs for AS and glucocorticoids
for PsA and RA).

Pain Medication Use 12 Months Before
and After Initiation of Biologics

Significantly fewer patients with AS used
NSAIDs (68.1 vs. 51.1%; P\0.001) and gluco-
corticoids (56.4 vs. 41.5%; P = 0.001)
12 months after initiation of biologics com-
pared with before (Fig. 2A). Similarly, in
patients with PsA, the use of NSAIDs (51.1 vs.
42.5%; P\0.001), glucocorticoids (57.4 vs.
46.9%; P\0.001), and opioids (38.1 vs. 33.8%;
P = 0.013) was reduced significantly 12 months
after initiation of biologics than before (Fig. 2B).
No significant reductions were observed in
usage of other pain medication classes in
patients with AS and PsA. In patients with RA,
the use of NSAIDs (61.1 vs. 41.5%; P\0.001),
glucocorticoids (88.2 vs. 75.3%; P\0.001),
opioids (52.0 vs. 40.4%; P\0.001), and neuro-
modulators (47.4 vs. 44.5%; P = 0.005)

significantly decreased 12 months after initia-
tion of biologics (Fig. 2C).

The mean PDC of NSAIDs use 12 months
before biologics initiation versus after for AS,
PsA, and RA cohorts were 0.39 vs. 0.24;
P\ 0.001, 0.26 vs. 0.19; P\ 0.001, and 0.27 vs.
0.19; P\0.001, respectively; similarly, for glu-
cocorticoids use, the values were 0.16 vs. 0.07;
P\ 0.001, 0.15 vs. 0.10; P\ 0.001, and 0.41 vs.
0.26; P\0.001, respectively. The mean PDC of
opioids significantly decreased 12 months after
initiation of biologics compared to before in the
PsA (0.11 vs. 0.09; P\ 0.001) and RA (0.15 vs.
0.13; P\ 0.001) cohorts (Fig. 3).

DISCUSSION

In this retrospective, observational study repre-
senting nationwide data from the US, our find-
ings suggest that the use of pain and anti-
inflammatory medications (particularly
NSAIDs, glucocorticoids, opioids, and neuro-
modulators) is common in patients with AS,
PsA, and RA, even before clinical diagnosis of

Fig. 2 Changes in pain medication use# 12 months before
and after# biologic initiation in patients with A AS1,
B PsA2, and C RA3. 1For the AS cohort, N = 188; 2For
PsA cohort, N = 921; 3For the RA cohort, N = 1599;
*P\ 0.05 was considered statistically significant versus

12 months post-initiation of biologics. #Proportion of
patients with C 1 fills. AS ankylosing spondylitis, NSAIDs
non-steroidal anti-inflammatory drugs, PsA psoriatic
arthritis, RA rheumatoid arthritis
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these indications. We observed significantly
higher pain medication use in patients with AS,
PsA, and RA than the matched controls over the
period of 2 years. Glucocorticoids, NSAIDs,
opioids, and neuromodulators were the most
prescribed pain medication classes across all
disease cohorts. In patients prescribed a bio-
logic, pain medication use reduced across all
disease cohorts 12 months after initiation of
biologics compared to before. However, despite
reductions, over 30–40% patients with AS and
PsA were still receiving pain medications
12 months after initiation of biologics.
Approximately three-fourths of the patients
with RA continued using glucocorticoids
12 months after initiation of a biologic. Gluco-
corticoids, NSAIDs, and opioids were the most-
used pain medications across all indications in

our study. Our findings are in corroboration
with previous reports suggesting the use of
NSAIDs and steroids in the management of pain
in patients with AS, PsA, and RA [1, 27]. Studies
have also shown that long-term prescription of
opioids in diseases such as RA and other chronic
inflammatory arthritides is common [28, 29].

The use of corticosteroids in pain manage-
ment in arthritis is common, but often debated.
Corticosteroids reduce pain by alleviating
inflammation and thus increasing the level of
function. However, continuous use of corticos-
teroids is associated with long-term negative
consequences such as immunosuppression,
increased risk of infections, ulcers, and osteo-
porosis to mention a few [30]. Similarly, long-
term use of NSAIDs can result in cardiovascular,
renal, and gastrointestinal toxicities [31].

Per ‘Pain Management Best Practices Inter-
Agency Task Force’ convened by the U.S.
Department of Health and Human Services
together with the U.S. Department of Defense
and the U.S. Department of Veteran Affairs with
the Office of National Drug Control Policy, the
patients with acute and chronic pain in the US
face a crisis because of several challenges in
getting sufficient care [32]. In 2018, the Centers
for Disease Control and Prevention reported
that 50 million adults in the US had chronic
daily pain [33]. The annual cost of pain to the
US was estimated at between $560 billion and
$635 billion [34]. This puts an additional bur-
den on physicians to focus on lowering pain
scores while treating patients with acute or
chronic pain. Although prescription opioids are
used to treat acute and chronic pain in a specific
set of patients, the opioid crisis in the US has
resulted in overdose deaths associated with
prescription opioids [35]. In this context, it is
important to understand usage patterns associ-
ated with pain medications in real-world situa-
tions in patients with inflammatory arthritis.

Other studies have shown that use of pain
medication either increases or remains consid-
erably high in patients suffering from muscu-
loskeletal disorders, which often results in acute
or chronic pain; a study by Grijalva et al. sug-
gested that despite substantial use of biologics,
the use of both NSAIDs and narcotics increased
in patients with RA [36]. Another study, using

Fig. 3 Proportion of days covered of pain medication use
12 months before and after biologic initiation in patients
with A AS1, B PsA2, and C RA3. 1For the AS cohort,
N = 188; 2For the PsA cohort, N = 921; 3For the RA
cohort, N = 1599; *P\ 0.05 was considered statistically
significant versus 12 months post-initiation of biologics.
AS ankylosing spondylitis, NSAIDs non-steroidal anti-
inflammatory drugs, PsA psoriatic arthritis, RA rheuma-
toid arthritis
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the HIRD database, identified a treatment gap in
the management of patients with early RA,
where a total of 28,306 RA patients did not
receive DMARD therapy (though recommended
by ACR) during follow-up but received symp-
tomatic treatment such as opioids (56.5%) and
steroids (37.9%) [23]. In a trial investigating
comparative efficacy of corticosteroid in
patients with AS and axial PsA, results suggested
that inflammatory back pain in patients with
PsA responds significantly better to corticos-
teroids than in patients with AS [27]. Another
study reports that a subset of patients with AS
respond well with NSAIDs, however, results
from another observational cohort study
showed that NSAID intake over time becomes
low and treatment adherence decreases despite
the persistence of symptoms [37, 38]. Therefore,
it is important to understand usage patterns of
pain medications use in the real world to help
inform physicians about all the existing options
and support them in their decision-making to
initiate the most effective treatments.

The usage patterns of pain medications in
patients with AS, PsA, and RA suggest that there
is need for an effective pain management plan
after proper evaluation to establish a diagnosis,
with measurable outcomes that focus on
improvements, including quality of life,
improved functionality, and activities of daily
living [32]. A better understanding of other
non-pharmacological approaches such as
restorative therapy (physiotherapy) and com-
plementary and alternative medicines
(acupuncture, massage, yoga, and tai chi, etc.)
can also help in possibly reducing heavy pain
medication use in AS, PsA, and RA [32].

Strengths and Limitations

This study used a large and geographically
diverse administrative claims database that
allowed us to retrospectively analyze the real-
world data of disease management. However,
the results from this study should be interpreted
in the light of a few limitations. Being an
observational analysis, information on disease
activity, duration of the disease, and clinical
rationale could not be obtained to help in

further understanding the treatment patterns
across disease cohorts. Our study described the
burden of pain medications at the aggregate
level and does not necessarily reflect individual
drug potencies and dosing schedule variations
and our study enlists drug categories only and
not specific drugs within each category. Also,
claims databases do not account for medica-
tions obtained from over-the-counter sources.
The data in our study are from a patient cohort
in the US and derived from an administrative
claims database. This may affect its generaliz-
ability to populations in other geographies and
different health care systems. For assessing pain
medication use over the period of 2 years
against matched controls, limited medical and
disease severity variables were available as
covariates to match patients without autoim-
mune disease with similar medical burden.

CONCLUSIONS

The use of pain medications such as NSAIDs,
glucocorticoids, and opioids are common
among patients with AS, PsA, and RA, although
the reported use of these co-medications after
biologic initiation significantly decreases in the
first year of treatment.
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