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RHEUMATOLOGY
Original article

Association between current medication use and
progression of radiographic knee osteoarthritis: data
from the osteoarthritis initiative

Thomas A. Perry ® "2, Xia Wang ® 2, Michael Nevitt®,
Christina Abdelshaheed*®, Nigel Arden'® and David J. Hunter ® 2

Abstract

Objective. Use of specific medications may accelerate the progression of radiographic knee OA (RKOA). Our aim
was to examine the effect of medication use on the progression of RKOA.

Methods. We used longitudinal data from the Osteoarthritis Initiative (OAl), an observational study of risk factors
for knee OA. At baseline, we selected participants with RKOA (Kellgren-Lawrence grade >2) and excluded those
with a history of knee-related injury/surgery and other musculoskeletal disorders. Current medication use (use/non-
use in the previous 30days) and radiographic medial minimum joint space width (mJSW) data were available at
baseline and annually up to 96 months follow-up. We used random effects, panel regression to assess the associ-
ation between current medication use (non-users as reference group) and change in mJSW.

Results. Of 2054 eligible participants, 2003 participants with baseline mJSW data were included [55.7% female, mean
age 63.3 (s.0. 8.98) years]. Of seven medication classes, at baseline NSAIDs were the most frequently used analgesia
(14.7%), anti-histamine (10.4%) use was frequent and the following comorbidity medications were used most frequently:
statins (27.4%), anti-hypertensives (up to 15.0%), anti-depressant/anxiolytics/psychotropics (14.0%), osteoporosis-related
medication (10.9%) and diabetes-related medication (6.9%). Compared with current non-users, current use of NSAIDs
was associated with a loss of mJSW (b =—0.042, 95% CI —0.08, —0.0004). No other associations were observed.
Conclusions. In current users of NSAIDs, mJSW loss was increased compared with current non-users in partici-
pants with RKOA. Clinical trials are required to assess the potential disease-modifying effects of these medications.
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o In current users of NSAIDs, radiographic medial minimum joint space width was reduced.

o The association between current use of NSAIDs and radiographic medial minimum joint space width was
not clinically significant.

o Clinical trials are needed to examine the disease-modifying effects of medications in radiographic knee OA.

Introduction

OA, a chronic disorder typically characterized by inflam-
mation, cartilage loss and bone remodelling [1], is a
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leading cause of global disability and reduced quality of
life [2]. The knee joint is frequently involved, with up to
one in three adults aged >45years showing evidence
of radiographic knee OA (RKOA) [3]. Due to a lack of
effective disease-modifying treatments for knee OA, cur-
rent medications aim to alleviate painful symptoms and
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improve function. The long-term effects of these medi-
cations on structural progression are, however, not yet
known.

Structural progression of knee OA has been associ-
ated with gradual worsening of painful symptoms [4-6].
The current standard of care for OA, as recommended
by many organizations [7-13], is to manage symptoms
using non-pharmacologic and pharmacologic treat-
ments. Most guidelines recommend the use of analge-
sics as first-line interventions after core treatment.
NSAIDs, cyclooxygenase |l (COX-2) inhibitors and IA
therapies are among the most common analgesics used
for symptom relief [14]. The effects of analgesia on
structure in knee OA are unclear and the mechanisms
for structural progression remain largely unknown.

Evidence from few in vitro studies suggests that some
NSAIDs may inhibit cartilage matrix synthesis [15, 16],
thereby contributing to OA development. However, other
analgesia may inhibit COX, impairing the production of
prostaglandins [17] and thus protecting against the de-
velopment of inflammation, bone cysts and osteophytes
[18]. Most data, but not all, suggest that the use of anal-
gesia may be associated with the progression of RKOA
[14, 19-24]. With specific reference to steroid-based
interventions, a recent study showed that IA CS use
over 4years in RKOA patients was associated with an
increased risk of structural progression compared with
those having never received an |A CS injection [19].
Similar findings were observed in a randomized trial of
IA triamcinolone vs saline that showed steroid use over
2years was associated with significantly greater cartil-
age volume loss in symptomatic knee OA patients [20].
In contrast, there are data suggesting that CS use has
no significant effect on structural progression in knee
OA [25, 26]. Studies of longer duration are needed to
provide clarity.

OA has been associated with an increased risk of
comorbidity including diabetes, cardiovascular disease
and hypertension [27, 28], with prevalent comorbidity
occurring in up to 67% of OA patients [29].
Understanding the impacts of prescribed medications
on disease progression of OA represents a considerable
health concern. Several studies have shown that dia-
betes is associated with knee OA [30, 31], though recent
evidence suggests that the use of diabetes medication
may be protective [32-34]. The underlying mechanism
remains unclear; however, metformin use might reduce
inflammation by decreasing the number of Th17 cells
and increasing the number of Treg cells [35]. Further ex-
ploration is needed to confirm these effects in long-term
observational studies. In addition, hypertension has
been shown to be associated with degenerative cartil-
age changes on MRI in knee OA [36], with the mechan-
ism thought to be related to ischaemia, cartilage loss
and bone remodelling [37]. Compared with non-use,
hypertensive medication use has been shown to be
associated with reduced odds of incident RKOA (odds
ratio 0.4, 95% CIl 0.1, 1.0) [38]. Further studies are
required to explore the overall effects of medication and
disease on the progression of RKOA.

https://academic.oup.com/rheumatology

Our aim was to conduct an exploratory analysis of
RKOA progression among medication users and non-
users to identify pharmacological interventions that may
be associated with the disease pathway. This may, in
turn, identify potential areas for disease-modifying treat-
ment development.

Methods
Participants

We utilized data from the Osteoarthritis Initiative (OAl), a
publicly available, multicentre, observational cohort
study of risk factors for knee OA. Detailed study meth-
ods are available online (http://oai.epi-ucsf.org). In brief,
4796 men and women aged between 45 and 79years
were recruited at four clinical sites across the USA.
Participants eligible for the current study were those
with evidence of baseline RKOA [Kellgren-Lawrence [39]
(KL) grade >2] in either/both knee(s). We excluded par-
ticipants with evidence of inflammatory arthritis, includ-
ing RA, gout or PsA, and a history of knee-related injury
and/or surgery at baseline. Further, we only included
participants with radiographic outcome data at baseline
(see ‘Radiographic assessment’ section). Ethical approv-
al was not required for any aspect of the work pre-
sented in this manuscript.

Radiographic assessment

Bilateral standing postero-anterior fixed-flexion knee
radiographs were acquired annually at baseline, 12, 24,
36, 48, 72 and 96months’ follow-up using a
SynaFlexer™ frame (Synarc, San Francisco, CA, USA)
[40, 41]. Minimum and fixed location, quantitative joint
space width (JSW) measurements (mm) of the medial
and lateral compartments were acquired using a semi-
automated approach [42, 43]. In brief, the software
delineates the femoral condyle and tibial plateau joint
margins, with medial minimum JSW (mJSW) defined as
the minimum distance between the two contours of the
medial tibio-femoral compartment. Radiographs were
scored for OA using the KL criteria, with KL >2 indicat-
ing the presence of RKOA [osteophyte(s) with joint
space narrowing].

Exposure: current medication use

Data on current medication use was available at base-
line and at follow-up (12, 18, 24, 30, 36, 48, 72 and
96 months’ follow-up) [41]. All currently used prescription
medications (used in the previous 30days) were cap-
tured according to the medication inventory method [41,
44], a process by which study participants were asked
to bring all current medications to the study visit. In our
study, a musculoskeletal research fellow (X.W.) catego-
rized medication compounds into seven medication
classes of interest, which were cross-checked by a
pharmacist (C.A) with over 10years of experience (see
Supplementary Table S1, available at Rheumatology
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online). In participants with medication data, participants
were classified as either ‘current users’, if they reported
use of a given medication within the previous 30days,
or ‘current non-users’ if they had no reported use of
prescription medication category at the corresponding
visit. Participants with no medication data at each re-
spective visit were treated as missing. Data were not
available for medication dosage.

Given the evidence gaps, conflicts in current data
and what is currently known of the disease pathway,
we decided a priori to focus on musculoskeletal anal-
gesia, osteoporosis-related medications, statins, anti-
hypertensive medications, diabetes-related medications,
anti-histamines and anti-depressant/anxiolytic/psychotropic
medications.

Outcome measures

Progression of RKOA was assessed using a single end-
point, change in mJSW. Good reliability of mJSW meas-
urement has been reported previously [43, 45].

Selection of index knee

We used a single knee from each participant: the most
radiographically severe knee. In cases of bilateral RKOA
(based on KL scoring), we selected the knee with the
smallest mJSW at baseline and followed that knee
across follow-up, unless the mJSW of the most severe
knee was equal to 0 in which case we used the contra-
lateral knee. Further, in cases of bilateral knee OA, if
mJSW measures were available for a single knee only,
we used the knee with data. If a participant had two eli-
gible knees with equal mJSW, we used the most painful
knee at baseline, consistent with previous methods [19].
In cases of bilateral knee OA, with equal mJSW and
pain symptoms, we selected the right knee for analysis.
We excluded participants with baseline unilateral RKOA
that had mJSW equal to 0 (bone-on-bone) as they were
unable to progress.

Assessment of covariates

Baseline covariates that were adjusted for included age,
BMI, sex, race and OA severity (as mJSW). Additional
covariates included baseline pain (for the correspond-
ing knee) with pain assessed using the WOMAC ques-
tionnaire. The WOMAC pain subset was scored on a
0-5 rating scale for each component, with 0 =no pain
and 20 =severe pain. Moreover, we adjusted for base-
line knee alignment (for the corresponding knee), cate-
gorized as neutral, varus or valgus malalignment, and
baseline Charlson comorbidity score [46] (range 0-12).

Statistical analysis

Descriptive statistics were tabulated with normally dis-
tributed variables presented as means and s.n., and
non-normally distributed variables presented as medians
and interquartile range. Categorical variables were pre-
sented as counts and percentages.

4626

We used random effects multiple linear panel regres-
sion to explore the relationship between current medica-
tion use, for each of the respective medication groups,
and change in mJSW; this approach was suited to han-
dling repeated measures of varying sample size [47].

Data across all available visits were included in the
analysis with the exception of baseline, to limit the
effects of collinearity. In the model, mJSW (at all avail-
able visits except baseline) was coded as the outcome
with current medication use (coded as 0= current non-
use, 1=current use) and visit (coded as 1=12 months,
2=24 months, 3=36 months, 4=48 months, 5=72
months and 6 =96 months) as the exposure variables.
Visit was included as a categoric variable in the model,
thereby allowing the effect between medication use and
mJSW to be varied over time; this was to allow for nat-
ural variability in pattern of medication use, which has
been shown to occur with the use of analgesia [48]. The
exposure arm therefore, tests whether mJSW differed
between current medication users and current non-
users at each respective visit. The associations were
reported as unstandardized B coefficients. The output of
these models therefore shows the overall effect of the
use of the target medication and the resulting change in
mJSW, with current non-users as the reference group.
All modes were adjusted for potential confounders. To
account for the correlation between repeated measures
within individuals, we set the patient identifier as the
panel variable.

As part of the OAI study, participants with evidence of
end-stage radiographic disease at 48 months (i.e. KL=4
or ‘very narrow JSW’) did not have their JSW measured
in their corresponding knee(s) at the 72- and 96-month
visits [41]; the proportion of missingness can be seen in
supplementary Table S2, available at Rheumatology on-
line. To examine the effects of this, we also performed a
sensitivity analysis by restricting the analysis to
48 months’ follow-up. All statistical analyses were com-
pleted using Stata/IC version 15.0 with a two-sided
P-value of 0.05 considered statistically significant.

Results
Participants and descriptive data

Of the 2054 eligible participants, 2003 participants had
data on mJSW at baseline and were included in our
analysis  (supplementary Fig. S1, available at
Rheumatology online). The mean age was 63.3years
(s.0. 8.98) and 55.7% were female. Table 1 shows the
demographic, clinical, radiographic and medication
characteristics of the analysed study participants. At
baseline, prescription NSAIDs were the most commonly
used analgesics (14.7%), followed by COX-2 inhibitors
(9.7%), CS (9.5%), opioid analgesics (5.1%) and para-
cetamol (3.8%). Further, use of a comorbidity-related
medication was common.

In multivariate analysis, current use of NSAIDs was
associated with the loss of mJSW compared with

https://academic.oup.com/rheumatology
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TasLe 1 Characteristics of eligible study participants at
baseline (N =2003)

Characteristics

Age (years) 63.3 (8.98)
Missing, n (%) 42 (2.1)
Sex
Male, n (%) 888 (44.3)
Female, n (%) 1115 (55.7)
BMI (kg/m?) 29.8 (4.8)
Missing, n (%) 4(0.2)
Race, n (%)
White or Caucasian 1541 (76.9
Black or African American 41 3(20.6)
Asian 3(0.7)
Missing/unknown, n (%) 36 (1.8)
WOMAC? scores
Pain [median (IQR)] 25
Charlson comorbidity index 0(1)
score® [median (IQR)]
Current medication use
at baseline
Musculoskeletal
analgesia (yes), n (%)°
COX-2 195 (9.7)
Opioid analgesics 103 (56.1)
NSAIDs 295 (14.7)
Paracetamol 77 (3.8)
CSs 191 (9.5)
Osteoporosis-related 219(10.9)
medication (yes), n (%)°
Statins (yes), n (%)° 548 (27.4)
Anti-histamine (yes), n (%)° 208 (10.4)
Anti-depressants/anxiolytics/ 281 (14.0)
psychotropics (yes), n (%)°
Diabetes-related medication (yes), n (%)
All diabetes-related medications® 139 (6.9)
Metformin 98 (4.9)

Anti-hypertensives (yes), n (%)
Beta-adrenergic blockers
Angiotensin-converting
enzyme inhibitor

Angiotensin receptor blockers 228 (11.4)

Calcium channel blockers 265 (13.2)
Radiographic measures

Medial minimum JSW (mm) 3.47 (1.47)

Bilateral disease, n (%) 981 (49.0)
Radiographic alignment, n (%)

Neutral 539 (26.9)

Varus 608 (30.4)

Valgus 848 (42.3)

Missing 8(0.4)

All results presented as mean (s.n.) unless otherwise
stated. *The WOMAC score 0-20: O=no pain and
20 =most severe pain. °Charlson comorbidity score: 0-12,
higher scores denote greater comorbidity. “Current use of
medication at baseline in participants with baseline mJSW
data. %“All diabetes-related medications’ includes metformin.
COX-2: cyclooxygenase-2; JSW: joint space width; IQR: inter-
quartile range; mJSW: medial minimum joint space width.

current non-use (b=-0.042, 95% CI
independent of baseline age, sex, BMI,

—0.08, —0.0004),
race, mJSW,

https://academic.oup.com/rheumatology

WOMAC pain score, knee alignment and Charlson
comorbidity score (see Table 2). That is, mJSW was
—0.042 mm smaller in current users of NSAIDs vs cur-
rent non-users. Compared with non-users, there was no
statistically significant association between change in
mJSW and current use of paracetamol (b= -0.043,
95% Cl —0.12, 0.03). There was no statistically signifi-
cant association between change in mJSW and current
use of COX-2 inhibitors (b=-0.046, 95% CI —0.13,
0.035) and CS use (b=-0.006, 95% CI —0.06, 0.04).
In multivariate analysis, the use of opioid analgesia just
failed to reach conventional levels of statistical signifi-
cance (b=-0.055, 95% CIl —0.11, 0.002).

In multivariate analysis, there was no statistically sig-
nificant association between change in mJSW and cur-
rent use of osteoporosis-related medication (b=0.01,
95% Cl -0.05, 0.07), statins (b=-0.034, 95% ClI
—0.08, 0.01), anti-histamines (b=0.03, 95% CI| —0.03,
0.09) and anti-depressants (b =—-0.048, 95% Cl —0.10,
0.01) respectively. Moreover, we did not observe a rela-
tionship between change in mJSW and current use of
diabetes-related medication (b=-0.02, 95% CI —0.05,
0.1), comprising all diabetes-related medications, and in
users of metformin (b =0.026, 95% CI —0.05, 0.1).

There was no statistically significant association
between mJSW and use of beta-adrenergic blockers
(b=-0.02, 95% ClI -0.07, -0.03), angiotensin-
converting enzyme inhibitors (b=-0.015, 95% ClI
—0.06, 0.03), angiotensin receptor blockers (b=0.026,
95% Cl —0.03, 0.08) and calcium channel blockers
(b=-0.04, 9% Cl —0.09, 0.01) (see supplementary
Table S3, available at Rheumatology online).

In our sensitivity analysis, a comparison of partici-
pants included at 48 months’ follow-up compared with
those included at 72 months’ follow-up showed that par-
ticipants included at the later visits were older, did not
show increased comorbidity, had significantly greater
mJSW compared with participants at 48 months’ follow-
up (supplementary Table S4, available at Rheumatology
online) and had less knee pain. Further, restricting
the analysis to 48 months’ follow-up showed that in
multivariate analysis, osteoporosis-related medications
were protective against the loss of mJSW (b=0.07,
95% CI 0.01, 0.14) compared with current non-users,
calcium channel blockers were associated with the loss
of mJSW (b=-0.06, 95% CI —0.12, —0.005), and the
relationship between current use of NSAIDs and mJSW
change was lost (0.026, 95% Cl —0.02, 0.07).

Discussion

Our study examined the relationship between current
medication use, compared with current non-use, and
change in radiographic medial mJSW in participants
with RKOA across 8years. Of seven specific medication
classes specified a priori, mJSW was reduced in current
users of NSAIDs (b =-0.042, 95% Cl —0.08, —0.0004)
compared with current non-users.
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TaBLE 2 Effect estimates for the association of mJSW with medication use

Outcome: medial minimum joint space width (mm)

Medication class/category

Univariate Multivariate model®

Musculoskeletal analgesia

COX-2 —0.046 (-0.14, 0.05), 0.32 —0.046 (—0.13, 0.035), 0.27
Opioid analgesics —0.076 (—0.14, —0.015), 0.015 —0.055 (—0.11, 0.002), 0.058
NSAIDs —0.046 (—0.09, —0.001), 0.044 —0.042 (—0.08, —0.0004), 0.048
Paracetamol —0.061 (-0.14,0.017),0.13 —0.043 (—0.12, 0.03), 0.25
Cs —0.021 (—0.08, 0.03), 0.45 —0.006 (—0.06, 0.04), 0.81
Osteoporosis-related medication —0.018 (—0.09, 0.05), 0.61 0.01 (—0.05, 0.07), 0.75
Statins —-0.06 (—0.11, —0.01), 0.019 —0.034 (—0.08, 0.01), 0.11
Diabetes-related medication 0.009 (-0.09, 0.10), 0.86 0.02 (—0.05, 0.1), 0.56
Metformin 0.03 (—0.06, 0.12), 0.55 0.026 (—0.05, 0.1), 0.50
Anti-histamine medication 0.05(-0.02, 0.11), 0.15 0.03 (—0.03, 0.09), 0.30
Anti-depressant/anxiolytics/ —0.09 (-0.16, —0.019), 0.012 —0.048 (—0.10, 0.01), 0.095

psychotropic medications
Anti-hypertensives
Beta-adrenergic blockers
Angiotensin-converting enzyme inhibitor
Angiotensin receptor blockers 0.02
Calcium channel blockers —0.04

—0.03

(~0.09, —0.03), 0.25
~0.02 (~0.08, 0.03), 0.41

(~0.05, 0.08), 0.56

(~0.1, 0.03), 0.24

—0.02 (~0.07, —0.03), 0.38
~0.015 (~0.06, 0.03), 0.53

0.026 (—0.03, 0.08), 0.35

—0.04 (—0.09, 0.01), 0.11

All results presented as unstandardized beta coefficients, 95% Cl and P-values. Reference group: current non-users.
Significant findings (P < 0.05) are shown in bold. ®Adjusted for baseline mJSW, age, sex, race, BMI, WOMAC pain score,
knee alignment and Charlson comorbidity score. mJSW: medial minimum joint space width; COX-2: cyclooxygenase-2

inhibitor.

Our findings for the use of NSAIDs are in keeping with
previous data. For instance, in an exploratory analysis
using a separate sample of the OAIl, Driban et al.
reported that consistent use of NSAIDs over 36 months
in participants with RKOA showed a signal for a reduc-
tion in medial JSW in left (effect size: —0.71) and right
(effect size: —1.59) knees compared with non-users [14].
A further study using a separate OAl sample identified a
reduction in JSW in regular users of NSAIDs (vs non-
regular use) over 4years (b=-0.05 95% Cl —0.14,
0.04), though the relationship was not statistically signifi-
cant [22]. Our study goes beyond these studies to
examine the relationship between current NSAID use
and change in mJSW across 96 months of follow-up.
Evidence from in vivo and in vitro studies suggest that
specific NSAIDs may inhibit the synthesis of matrix
proteoglycans [49] by acting on enzymes involved in the
biosynthesis of chondroitin sulfate [50], thereby leading
to the increased vulnerability of chondrocytes and the
degeneration of cartilage.

We did not observe a statistically significant relation-
ship between current use of CS and progression of
RKOA, though the direction of effect was in agreement
with previous studies (b =—0.006, 95% Cl —0.06, 0.04).
In the study by Zeng et al. use of IA CS injections was
associated with an increased risk of JSW worsening
over 4years of follow-up (hazard ratio 2.92, 95% CI
2.19, 3.90) compared with non-users [19]. Several differ-
ences exist between our study and that of Zeng et al.,
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which could explain the conflicting data. Firstly, our
study sample size was modestly greater (N=191 vs
148), and we defined current use as ‘use in the previous
30days’ whilst Zeng et al. defined current use as ‘use in
the last 6 months’ [19]. This could have resulted in mul-
tiple doses being administered within 6 months, which
was not accounted for, thus the relationship between
CS use and structural progression may be dose-
dependent, which could explain the absence of an
association in our study. In addition, we adjusted for
baseline severity of structural OA disease whilst Zeng
et al. did not propensity-score match by OA severity.
Consequently, changes in mJSW may have been over-
estimated due to underlying OA disease, contributing to
the magnitude of effect.

Furthermore, we did not observe an association be-
tween mJSW and diabetes-related medication use, and
metformin use specifically. Wang et al. reported, using
data from the OAl, that consistent use of metformin (two
of four visits) was associated with a protective effect to
cartilage volume measured on MRI [34]. This study was,
however, limited by a small sample size (N=52) com-
pared with our study (N=98), and only used MRI data
from baseline and 48 months, whilst our study used
data across seven visits totalling 8years of follow-up,
increasing study power. In addition, previous data from
the OAIl has suggested that use of H; anti-histamines is
associated with reduced prevalence of RKOA compared
with non-use [51]. This study was cross-sectional and

https://academic.oup.com/rheumatology
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examined prevalence, whilst we examined change using
data from multiple visits.

There are several strengths to this study. To our
knowledge, this is the largest study to have examined
the association between current medication use and
change in mJSW in participants with RKOA, and to have
utilized data across 8years of follow-up. Whilst it has
been previously reported that location-specific measures
of medial JSW may demonstrate increased reproducibil-
ity [52] and may have improved accuracy in measuring
OA progression [42] over more general measures of
JSW, we used mJSW as our measure of progression.
This is because the medial compartment is most com-
monly involved in the occurrence and progression of
knee OA [53], and this measure has been routinely used
in the assessment of disease progression [47, 54]. Joint
replacement [55] and KL scoring have been proposed
as alternative measures of progression, though loss of
JSW is an accepted metric to assess longitudinal pro-
gression over time [56] and is more sensitive to change
than a binary and ordinal score. Furthermore, we used
prescribed medications, rather than non-prescribed
medications, as our exposure since it has been shown
that prescriptions are more reflective of regular use and
clinically important doses [22], particularly over long
periods of time. We do, however, acknowledge that
use of over-the-counter medications, particular non-
prescriptive analgesia, is common among OA patients
and thus not accounting for this in our study is a
limitation.

There are several potential limitations to this study. As
with all previous observational medication-related stud-
ies, it is difficult to isolate the effect of medication on
the outcome independent of the underlying disease and/
or the presence of comorbidity. In our analysis, we tried
to limit the effects of confounding by indication by
adjusting for baseline severity of OA (as baseline
mJSW); there is evidence to suggest that baseline joint
health is associated with later progression [57]. We
were, however, unable to adjust for the amount of time
a participant had been diagnosed as RKOA-positive
prior to study entry, as these data were not captured as
part of the OAI protocol. Subsequently, we were unable
to determine at baseline whether participants were
slow, moderate or rapid progressors. Furthermore, we
adjusted for baseline Charlson comorbidity score to limit
the effects of comorbidity on the relationship between
medication use and mJSW change. Whilst multivariate
analysis adjusting for baseline severity of the target dis-
ease and pain can correct for confounding by indication
to some extent, we acknowledge that our models may
have been subject to residual confounding by indication,
which may have persisted beyond our study design and
statistical procedures. For instance, it is highly likely that
patients with structural progression have more knee
pain and are therefore more likely to use analgesics (i.e.
CS) [58]. We performed multiple testing, which could
have led to some of our observed, statistically significant
findings. However, given that the results for the use of

https://academic.oup.com/rheumatology

NSAIDs remained statistically significant across both
univariate and multivariate models, we have confidence
that our findings were robust to type 2 error. In addition,
we were unable to take account of medication dose in
the analysis as these data were unavailable.

Our sensitivity analysis revealed that participants
included at 48 months’ follow-up compared with those
included at 72 months’ follow-up were older, had greater
mJSW and had less knee pain. Whilst this was
expected, it would suggest that, due to study design,
this introduced ‘missingness not at random’. Compared
with baseline, there was a 54.53 and 53.70% reduction
in study participants at 72 and 96 months, respectively.
Despite this, we decided to include all available visits in
our primary analysis, including the later visits (i.e. 72-
and 96-month visits), to help increase the precision of
our estimates. Loss of statistically significant findings for
use of NSAIDs, and the change in the direction of the
effect, was most likely due to the reduced study sample.
Controlled clinical trials are needed to assess the dis-
ease-modifying effects of NSAIDs.

In this study, we observed a statistically significant
association between current use of NSAIDs and loss of
mJSW (b=-0.042, 95% Cl —0.08, —0.0004); however,
it is unlikely that these changes are clinically relevant, as
they fall short of conventional thresholds [59].

Conclusion

In this exploratory analysis, compared with current
non-users, current use of prescription NSAIDs was
associated with the loss of mJSW. Further studies are
required, using clinical trial data, to confirm these
findings.
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