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Similar Effects of Exercise Therapy,
Nonsteroidal Anti-inflammatory Drugs,
and Opioids for Knee Osteoarthritis
Pain: A Systematic Review with
Network Meta-analysis

pioids are frequently used to treat chronic musculoskeletal
pain conditions.” In Sweden, 1 in 4 patients with knee or
hip osteoarthritis (OA) have an opioid dispensed within a
12-month period, and a substantial proportion of patients

have opioids prescribed within the first
year of OA diagnosis.*** The appropri-
ateness for treating musculoskeletal pain
conditions, such as OA, with opioids
is the subject of strident debate due to

Journal of Orthopaedic & Sports Physical Therapy®
Downloaded from www.jospt.org at Rutgers University Libraries on May 30, 2023. For personal use only. No other uses without permission.

Copyright © 2022 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

© OBJECTIVE: To compare the effectiveness of
opioids, nonsteroidal anti-inflammatory drugs
(NSAIDs), and exercise therapy for knee osteoar-
thritis pain.

© DESIGN: Systematic review with network meta-
analysis.

@ LITERATURE SEARCH: We searched the
databases MEDLINE, EMBASE, and Cochrane
Central Register of Controlled Trials from inception
to April 15, 2021. Web of Science was used for
citation tracking.

@ STUDY SELECTION CRITERIA: Randomized
controlled trials comparing exercise therapy,
NSAIDs, and opioids in any combination for knee
osteoarthritis pain.

@ DATA SYNTHESIS: Network meta-analysis
comparing exercise therapy, NSAIDs, opioids, and
placebo/control for knee osteoarthritis pain. Ad-
ditional trials from previous reviews were included
to create the external placebo/control anchor.

© RESULTS: We included 13 trials (1398 patients)
with direct comparisons, supplemented with data
from 101 additional trials. The treatment effect of

NSAIDs for knee osteoarthritis pain was similar to
that of opioids (standardized mean difference [SMD],
0.02; 95% confidence interval [CI], -0.14 to 0.18;
Grading of Recommendations, Assessment, Devel-
opment and Evaluations [GRADE]: low certainty).
Exercise therapy had a larger effect than NSAIDs
(SMD, 0.54; 95% Cl, 0.19 to 0.89; GRADE: very low
certainty). No estimate could be made for exercise vs
opioids due to the lack of studies. Exercise therapy
ranked as the “best” intervention in the network
meta-analysis, followed by NSAIDs, opioids, and
placebo/control intervention (GRADE: low certainty).

© CONCLUSION: Exercise therapy ranked as the
best treatment for knee osteoarthritis pain, followed
by NSAIDs and opioids. The difference between
treatments was small and likely not clinically rel-
evant, and the overall confidence in the ranking was
low. The results highlight the limited evidence for
comparative effectiveness between exercise therapy,
NSAIDs, and opioids for knee osteoarthritis pain.
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risk of adverse events (AEs) and addic-
tion.»'%#2 Guidelines generally do not rec-
ommend opioids for knee OA pain unless
other treatment options are exhausted,
ineffective, or contraindicated.?®*° The
most recent guidelines from the Osteo-
arthritis Research Society International
made a strong recommendation against
any use of opioids for knee OA.?

Two other common treatments for
knee OA pain are exercise therapy and
nonsteroidal anti-inflammatory drugs
(NSAIDs). The treatment effect estimated
in systematic reviews and meta-analyses of
opioids compared to placebo for knee OA
pain does not seem to be larger than the
treatment effect of NSAIDs compared to
placebo or the treatment effect of exercise
therapy compared to control interven-
tions.!**** However, comparing effects
across interventions obtained from ran-
domized trials in pairwise meta-analysis is
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limited because no direct statistical com-
parison can be made between all relevant
interventions. We used network meta-
analysis to provide more valid estimates of
the comparative effectiveness of opioids,
NSAIDs, and exercise therapy for knee
OA pain. Such information is important
for musculoskeletal rehabilitation clini-
cians when supporting patients to make
decisions about treatment for knee OA.
Important knowledge gaps may also be
identified.

METHODS

E PREREGISTERED THE PROTOCOL
Win the PROSPERO (International

Prospective Register of System-
atic Reviews) database (registration num-
ber CRD42018106484; https://www.
crd.york.ac.uk/prospero/display_record.
php?RecordID=106484) and performed
the study according to the guidelines for
network meta-analysis using Stata.*® We
report the findings of our study accord-
ing to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
extension statement for reporting sys-
tematic reviews incorporating network
meta-analyses.>*

Eligibility Criteria

We included randomized controlled tri-
als comparing exercise therapy with
NSAIDs, exercise therapy with opioids,
or NSAIDs with opioids for knee OA
pain. We excluded trials where patients
had a knee replacement surgery and tri-
als where patients suffered from condi-
tions other than OA, unless separate data
were available for patients with knee OA.
Trials including mixed populations of
both knee and hip OA were included, as
the majority of these patients typically
have knee OA (this was a deviation from
the protocol registered at PROSPERO).
We defined exercise therapy as a regimen
or plan of physical activities designed and
prescribed for a specific therapeutic goal
(ie, to reduce knee OA pain or improve
muscle function), as defined by the Medi-
cal Subject Headings term in PubMed.
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We excluded trials that involved com-
bined interventions in which exercise
therapy constituted less than 50% of the
intervention. We included all trials on
drugs classified as NSAIDs or opioids ac-
cording to the Anatomical Therapeutic
Chemical codes.

Literature Search and Study Selection
We carried out systematic searches
in MEDLINE, EMBASE, and the Co-
chrane Central Register of Controlled
Trials. Citation tracking was performed
in Web of Science. The final search was
performed on April 15, 2021. We devel-
oped the search strategies in MEDLINE
and adjusted to the other databases
using a combination of key words (ie,
Medical Subject Headings) and text
words (SUPPLEMENTAL FILE 1). We had no
restrictions for publication year and
language. Two members of the study
team (K.P. and D.B.B.) independently
assessed all titles and abstracts of the
identified reports for eligibility. If at
least 1 of the reviewers judged a trial
eligible, we obtained the full text and
had 2 members independently evaluate
for study inclusion eligibility. To iden-
tify additional trials, we reviewed refer-
ence lists of included trials and reviews
published within the last 5 years. We
resolved disagreements on inclusion by
consensus.

Because we identified a low number
of trials with direct comparison between
treatments and no trials investigating
exercise therapy vs opioids, we created
an external anchor for the comparison
in the network meta-analysis from tri-
als comparing NSAIDs to placebo, opi-
oids to placebo, and exercise therapy to
control interventions. We used the same
search (filtered for systematic reviews)
to identify the most recent and relevant
meta-analyses in Cochrane reviews.
When no suitable Cochrane review was
found, we extracted data from the most
recent/relevant systematic review and
meta-analysis we could identify (this ap-
proach was a deviation from the protocol
registered with PROSPERO).

Data Extraction

The prespecified outcome of interest was
pain. When a report provided data on
more than 1 pain scale, a published hier-
archy for the selection of patient-reported
outcomes was used.? We extracted data
on outcomes for each of the intervention
groups for the longest follow-up assess-
ment reported in the included trials. As
recommended in the Cochrane Handbook
Jfor Systematic Reviews of Interventions,
we extracted the standard deviation (SD)
of the outcome measurements, and when
the SD was not described, it was esti-
mated from standard errors, confidence
intervals (CIs), P values, or interquartile
ranges.” If data were reported in graphi-
cal form only, mean values and measures
of dispersion were extrapolated using the
WebPlotDigitizer software. In crossover
trials, both phases of the trial were in-
cluded, as the crossover effect of opioids
and NSAIDs are minimal. For each in-
tervention group, we also extracted the
number of participants who were ran-
domized, distribution of sex, mean age
at baseline, body mass index at baseline,
pain (intensity) at baseline, details about
the interventions, number of AEs, type of
AEs, and number of withdrawals due to
AEs. Furthermore, we extracted defini-
tion criteria of OA for each trial. A cus-
tomized data extraction form was used to
independently extract all data by 2 of the
study authors (M.S. and J.B.T.).

Similarity of Study Populations

A qualitative assessment of the clinical
similarity of the treatment populations
was performed based on mean age, sex
distribution, OA severity (eg, Kellgren-
Lawrence score), and baseline pain.

Data Synthesis

The effects from individual trials were
expressed as the standardized mean dif-
ference (SMD) with a 95% CI. The SMD
was estimated as the mean difference at
the end of follow-up between treatment
groups divided by the pooled SD. This
estimate of the treatment effect size has
a slight bias especially in smaller studies
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overestimating the effect, and a correc-
tion factor was applied to convert the ef-
fect size to Hedges’s g.”? In trials reporting
the effect as the number of participants
reaching a predefined level of pain, the
effect was estimated as an odds ratio
(with a 95% CI) and transformed into
an SMD using the formula proposed by
Chinn.? First, we pooled the results from
the individual trials with direct com-
parisons between the 3 interventions (ie,
opioids, NSAIDs, and exercise). Then,
we performed frequentist network meta-
analysis based on the direct comparison
of interventions (ie, opioids, NSAIDs,
and exercise) to estimate the effect of
pairwise comparisons (ie, based on direct
and indirect comparisons).

We identified few trials with direct
comparison between treatments and no
trials investigating exercise therapy vs
opioids. Therefore, we created an external
anchor for the comparison in the network
meta-analysis by extracting data from
trials included in previous systematic re-
views comparing NSAIDs to placebo, opi-
oids to placebo, and exercise therapy to
control interventions. The final network
meta-analysis was performed including
the extracted trials comparing the 3 inter-
ventions to placebo/control interventions.

Assessing Inconsistency

The heterogeneity in the analyses in-
cluding direct comparisons between
treatments was estimated using the I
statistic,?? which measures the proportion
of variation in the combined estimates at-
tributable to between-study heterogene-
ity.?> We checked the overall model for
consistency using the command “network
meta inconsistency” in Stata applying an
F test for evaluating consistency. Side-
split tables were produced to identify the
source of inconsistency. The relative rank
of the interventions along with the sur-
face under the cumulative ranking curve
was estimated.

Interpreting the Results
The SMD is often poorly understood.
To facilitate interpretation of the results,

we also converted the estimated SMD in
the final network meta-analysis into pain
scores on a visual analog scale (VAS) us-
ing previously published methods. The
converted VAS pain score (from O to
100 mm) was calculated by multiplying
the SMD with an SD equal to 16.9 mm
for pain. The SDs used to convert the
SMD into millimeters were based on a
cohort of 914 patients with knee OA.*” We
considered that a difference in change in
VAS pain between interventions had to
be at least 15 mm to be clinically impor-
tant. Finally, the network meta-analysis
was repeated, stratified by OA classifica-
tion (only patients with knee OA or pa-
tients with mixed knee and hip OA), age
(over or under the median age), and the
percentage of female participants in the
study (over or under the median percent-
age of female participants). Risk of publi-
cation bias was investigated using funnel
plots. All analyses were performed with
Stata (Version 17.0; StataCorp LLC, Col-
lege Station, TX), using a restricted maxi-
mum likelihood method to estimate the
combined effect size and the between-
study variance.

Assessing the Risk of Bias

Two reviewers (M.S. and J.B.T.) indepen-
dently assessed risk of bias for trials with
direct comparisons using the Cochrane
Collaboration’s risk-of-bias tool,?' includ-
ing the following domains: sequence gen-
eration, allocation concealment, blinding
of participants and personnel, blinding
of outcome assessment, incomplete out-
come data, selective outcome reporting,
and other bias. Other bias addressed the
source of funding. We rated each domain
as “low,” “high,” or “unclear” risk of bias.
Disagreements between the 2 reviewers
were resolved by consensus.

For the trials identified to create the
external anchor for the network meta-
analysis, we extracted the results of the
risk-of-bias assessments performed in
those trials (reported in the supplemen-
tal files). We used the Grading of Recom-
mendations Assessment, Development
and Evaluation (GRADE) adjusted for

the network meta-analysis framework to
assess the overall quality of the evidence,
evaluating the certainty of the estimates
on (1) study limitations, (2) indirectness
and intransitivity, (3) statistical heteroge-
neity and statistical inconsistency, (4) im-
precision, and (5) publication bias (using
the GRADE approach was not registered
in the PROSPERO protocol) (SUPPLEMEN-
TAL TABLE 1).%9

RESULTS

UR LITERATURE SEARCH IDENTI-

fied 7719 independent references

after excluding duplicates. Of these,
58 were considered for full-text review,
and 13 trials including 1398 patients
met the inclusion criteria. s7msenssessss
Reasons for exclusion after the full-text
review are reported in the flowchart
(FIGURE 1) and in SUPPLEMENTAL FILE 2.

Study Characteristics

Of the included trials, 11 compared
NSAIDs to opioids*7113:2729.:33-36 and 2
compared NSAIDs to exercise thera-
py.***® We did not identify any trials com-
paring opioids to exercise therapy. Five
of the trials comparing NSAIDs to opi-
oids were crossover trials, meaning that
181 of the 1398 patients were exposed
to both treatments and acted as their
own control.”273536 The most common
pain outcome was Western Ontario and
McMaster Universities Osteoarthritis
Index pain (n = 5), followed by VAS pain
(n = 4) and numeric rating scale pain (n =
2); the remaining 2 trials used other pain
outcomes. In 2 trials, pain data were ex-
trapolated from figures.?>*¢ Mean patient
age ranged from 53 to 69 years, and mean
baseline pain ranged from 34 to 74 mm
on a 0- to 100-mm VAS. Follow-up for
the primary endpoint in the trials ranged
from 2 days to 52 weeks; most trials (n =
8) had their primary endpoint within 4 to
14 weeks (SUPPLEMENTAL TABLE 2).

The NSAIDs provided (n = 13 trials)
were diclofenac (n = 3),>%>*% naproxen
(n = 3),?72336 jbuprofen (n = 1), celecoxib
(n = 2),”" etoricoxib (n = 1),! and a mix of
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)

Identification of studies from databases

Records identified from:
Databases, n = 9175 >
Reference lists, n = 8

Identification

Records removed before
screening:

Duplicate records removed,
n = 1464

[

!

)

Records screened,

Records excluded,
n=7661

n=7719

Reports sought for retrieval,

Reports not retrieved,
n=0

n=58

Screening

Reports assessed for eligibility,
n =58

[

Reports excluded, n = 45:
Not RCT, n=13
Not knee OA patients, n = 6
Wrong comparator, n = 18
Only abstract, n =5
No full text in English, n = 2
No pain outcome, n = 1

v

Studies with direct comparison
included in network meta-
analysis, n = 13

Identification of additional studies for "external anchor" in NMA

Records identified from previous
systematic reviews:
Exercise vs control, n = 45
NSAIDs vs placebo, n = 46
Opioids vs placebo, n = 10

v

Included

Studies with indirect comparison
included in network meta-
analysis, n = 101

FIGURE 1. Flow of included trials. Abbreviations: NMA, network meta-analysis; NSAIDs, nonsteroidal anti-inflammatory drugs; OA, osteoarthritis; RCT, randomized controlled trial.

Reports from previous
systematic reviews contributing
with data, n = 101

NSAIDs (n = 3),?%%* which were deliv-
ered orally (n = 11),15711131427.33-36 yopjcally
(n =1),*® or both orally and topically (n =
1).2° The opioids provided (n = 11 trials)
were tramadol (n = 7),5112733-36 codeine
(n = 1), oxycodone (n = 1),” tapentadol
(n = 1),! and a mix of opioids (n = 1),*
which were delivered orally in all trials
except for 1 trial® that used both oral
and transdermal delivery. In the tri-
als including exercise therapy (n = 2),
1 trial delivered a quadriceps home ex-
ercise program,™ and the other delivered
quadriceps and hamstrings isokinetic
exercises using a seated dynamometer*®
(SUPPLEMENTAL TABLE 2).

To increase precision in the network
meta-analysis, we established an exter-
nal anchor for the 3 interventions by in-
cluding trials identified from systematic
reviews and meta-analyses comparing
NSAIDs and opioids (ie, tramadol) to a
placebo comparator and exercise thera-

py to control interventions (such as no
intervention, wait-list control, patient
education, ultrasound, etc).”®*** From
these sources, 45 trials compared exer-
cise therapy to control interventions, 46
compared NSAIDs to placebo, and 10
compared opioids (ie, tramadol) to pla-
cebo (SUPPLEMENTAL TABLE 3).

Similarity of Study Populations

The populations in trials across treat-
ments were similar with respect to mean
age, sex distribution, knee OA severity,
and baseline pain. However, knee OA
severity and baseline pain were only re-
ported in a limited number of trials.

Results of the Network Meta-analysis

All active treatments (ie, exercise thera-
py, NSAIDs, and opioids) showed small-
to-moderate treatment effects (SMD,
0.27-0.45) compared with placebo/control
treatment (FIGURE 2 and TABLE 1). The

treatment effect of NSAIDs on knee OA
pain was similar to that of opioids (SMD,
0.02; 95% CI, —0.14 to 0.18; correspond-
ing to 0.3 mm on a 0- to 100-mm VAS
pain scale), with low confidence in the
estimate. Exercise showed a larger ef-
fect compared with NSAIDs (SMD, 0.54;
95% CI, 0.19 to 0.89; corresponding to
9.1-mm VAS pain), with very low confi-
dence in the estimates due to study limi-
tations, inconsistency, and indirectness.
All estimated SMDs were mixed estimates
(ie, a combination of direct and indirect
comparisons). Exercise had the highest
probability of ranking as the “best” in-
tervention in the network meta-analysis,
followed by NSAIDs and opioids, and
control intervention ranked “worst,” with
low confidence in the ranking (TABLE 2).

Pairwise Comparisons
In the 11 trials with a direct comparison
between opioids and NSAIDs, we found
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no difference in the treatment effect on
knee OA pain (SMD, 0.03; 95% CI, -0.13
to 0.18; I = 31.8%) (FIGURE 3). In the
2 trials investigating a direct comparison

between NSAIDs and exercise therapy,
we found a large SMD in favor of exer-
cise, but with wide CIs crossing the line of
no effect and considerable heterogeneity

0.54*
(0.19 to 0.89)
n=2

0.31**

NSAID A

0.02***
(-0.14 t0 0.18)
n=11

OPIOID

EXERCISE

(0.27 t0 0.35)

0.45*
(0.31 t0 0.59)
n=45

CONTROL

0.27***
(0.18 t0 0.35)
n=10

|
FIGURE 2. Graphic presentation of comparisons between control interventions (placebo or control), exercise
therapy, nonsteroidal anti-inflammatory drugs (NSAIDs), and opioids with standardized mean differences, 95%
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exercise therapy; **, favor NSAIDs; ***, favor opioids.

confidence intervals, and number of trials (n). No estimate available for exercise therapy vs opioids. *, favor

(SMD, 0.80; 95% CI, —0.19 to 1.79; I? =
90.7%) (FIGURE 4).

Inconsistency in the Network
Meta-analysis

The network meta-analysis did not
provide a valid estimate for the com-
parison between exercise and opioids,
as no trials with direct comparison were
found and consistency was not reached
(FIGURE 2 and TABLE 1). Side-split tables
revealed the largest difference between
direct and indirect estimates in com-
parisons with exercise. The estimates in
the network meta-analysis were domi-
nated by trials comparing to placebo/
control (SUPPLEMENTAL FIGURE 1), and the
network meta-analysis showed consider-
able inconsistency (F[2, 109] = 4.78, P =
.010). When we excluded 1 trial compar-
ing exercise therapy with NSAIDs, which
had extreme results from the network
meta-analysis,** we observed overall
model consistency (P = .709) while the
estimates remained essentially the same.

Subgroup Analysis
In additional analyses, stratified by OA
classification (only patients with knee

REesuLTs FROM NETWORK META-ANALYSIS COMPARING PLACEBO/CONTROL INTERVENTIONS,

ExXERCISE THERAPY, NSAIDS, AND OP10IDS FOR KNEE OSTEOARTHRITIS PAIN?

No. of Trials
SMD Converted to mm With Direct SMD Nature of
Comparison SMD (95% Cl) VAS Pain (95% CI) Comparison Favors Evidence  Confidence  Downgrading Due to
Exercise vs control 0.45 (0.31t0 0.59) 76 (5.21010.0) 45 Exercise Mixed Low Study limitation,” inconsistency®
NSAIDs vs placebo 0.31(0.27 t0 0.35) 52 (461059) 46 NSAIDs Mixed Moderate Inconsistency*
Opioids vs placebo 0.27 (0.18 t0 0.35) 46(3.0t059) 10 Opioids Mixed Low Study limitation,” inconsistency®
Exercise vs NSAIDs 0.54 (0.19t0 0.89) 91(32t015.0) 2 Exercise Mixed Very low Study limitation,® inconsistency,®
imprecision?
Exercise vs opioids NA NA NA NA None NA NA
NSAIDs vs opioids 0.02 (-0.14 t0 0.18) 0.3(-24103.0) 1 Opioids Mixed Low Study limitation, imprecision®
Ranking of the Low Study limitation,® inconsistency'
treatment

Abbreviations: CI, confidence interval; NSAIDs, nonsteroidal anti-inflammatory drugs; SMD, standardized mean difference; VAS, visual analog scale.
*Qverall network meta-analysis heterogeneity, F test: F(2, 109) = 4.78, P = .01 and 12 = 6.6%.
bEvidence mainly from trials with high risk of bias.

Inconsistency (ie, difference between direct and indirect evidence or difference in estimates of the included trials).
dConfidence interval includes values favoring either treatment.

Study limitation (ie, almost 60% of the included trials were judged high risk of bias).
Tnconsistency (ie, inconsistency in the overall network meta-analysis).
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RELATIVE RANKING OF INDIVIDUAL TREATMENTS

ESTIMATED FROM THE NETWORK META-ANALYSIS

Ranking Exercise NSAIDs Opioids Control*
Best 100.0 00 0.0
2nd 00 855 145 0.0
3rd 00 855 0.0
Worst 0.0 0.0 100.0
Mean rank 10 29 40
SUCRA 10 04 0.0

ranking curve.
aControl: Placebo or control interventions.

Abbreviations: NSAIDs, nonsteroidal anti-inflammatory drugs; SUCRA, surface under the cumulative

OA or patients with mixed knee and hip
OA), age (over or under 61 years), and
percentage of female participants in the
study (over or under 70%), the estimates
remained essentially the same (SUPPLE-
MENTAL TABLE 4).

Adverse Events

AEs were not consistently reported in the
included trials, precluding meaningful
summary measures. In trials comparing
NSAIDs with opioids, a larger propor-

tion of patients who received opioids
reported experiencing AEs, and more
patients dropped out for this reason. For
an overview of the number and types of
AEs, please refer to SUPPLEMENTAL TABLE 5.

Risk of Bias

One trial®® had low risk of bias for all do-
mains, and 2 trials??¢ were considered
low on all domains except “other bias,”
as these trials were sponsored by phar-
maceutical companies or had authors

who were employed by pharmaceutical
companies. Many trials were scored as
having high risk of bias or unclear risk
of bias for “blinding of participants and
personnel” (6/13 trials),"1427%29:3448 “hlind-
ing of outcome assessment” (6/13 tri-
als),l1+2729.3448 “incomplete outcome data”
(6/13 trials),>1t123448 and “selective out-
come reporting” (9/13 trials).iommensssss
Between 5 and 8 trials had high risk of
bias or uncertain risk on the remaining
domains (SUPPLEMENTAL TABLE 6). Risk-of-
bias assessment of the trials included to
provide the external anchor is reported
in SUPPLEMENTAL TABLES 7-9. An inspection
of the funnel plot did not indicate a se-
vere risk of publication bias for the over-
all network meta-analysis and pairwise
comparisons (SUPPLEMENTAL FIGURE 2).

DISCUSSION

E WERE UNABLE TO IDENTIFY ANY
trials with direct comparison
between exercise therapy and
opioids for knee OA pain and could
not provide any valid estimate for this
comparison. Eleven trials investigated

Author, Publication Year

Standardized Mean Difference  Weight,

Doak et al, 1992
Pavelka et al, 1998
Beaulieu et al, 2008
Peeva et al, 2010
Delemos et al, 2011
Boyer et al, 2012
Kim et al, 2012
Park et al, 2012
Banerijee et al, 2015
Krebs et al, 2018
Ouncharoen et al, 2018

Overall

Testof 6 =0:z=0.33, P= .74

Heterogeneity: 7 = 0.02, /* = 31.78%, H* = 1.47
Test of 6, = 6; Q(10) = 14.10, P= .17

—.—

-2
Random-effects REML model

interval; REML, restricted maximum likelihood.

-1 0 1

Favors opioids Favors NSAIDs

FIGURE 3. Results from the analysis of direct comparison of included trials comparing nonsteroidal anti-inflammatory drugs (NSAIDs) with opioids. Abbreviations: Cl, confidence

With 95% ClI %
-0.10 [-0.59, 0.39] 7.50
0.01[-0.37, 0.39] 10.84
0.10 [-0.30, 0.50] 10.05
0.08 [-0.56, 0.71] 4.90
0.11[-0.09, 0.30] 20.86
-0.17 [-1.31, 0.96] 1.72
-0.56 [-1.18, 0.05] 5.25
0.18 [-0.24, 0.59] 9.62
-0.23 [-0.50, 0.04] 16.18
0.54[0.10, 0.98] 8.73
0.04 [-0.65, 0.72] 4.34

0.03 [-0.13, 0.18]
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Random-effects REML model

confidence interval; REML, restricted maximum likelihood.
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———— 0.80 [-0.19, 1.79]
T T T 1
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]
FIGURE 4. Results from the analysis of direct comparison of included trials comparing nonsteroidal anti-inflammatory drugs (NSAIDs) with exercise therapy. Abbreviations: Cl,

NSAIDs vs opioids for knee OA pain,
and the estimates from our network
meta-analysis suggested similar pain-
relieving effects, but with low confidence
due to study limitations and imprecision.
Exercise appeared superior for pain relief
than NSAIDs, corresponding to 9.1 mm
on a 0- to 100-mm VAS pain scale. How-
ever, this is unlikely to represent a clini-
cally meaningful difference.”*¢ We have
very low confidence in this estimate due
to trial limitations (ie, only 2 high-risk-
of-bias trials with direct comparison),
inconsistency, and imprecision (ie, CIs
overlapping the line of no effect). All 3
interventions showed small-to-moderate
treatment effects when compared with
placebo or control interventions. All es-
timates should be interpreted with cau-
tion, as estimates were driven by indirect
comparisons, which highlights the need
for trials comparing exercise therapy with
NSAIDs and opioids.

A previous review attempting to
compare the treatment effect of exercise
therapy with analgesics for knee OA pain
generally found no difference between
interventions.?® However, all estimates
were based on indirect comparisons. We
build on these findings by including tri-
als with direct comparison between in-
terventions. We initially aimed to only
include trials with direct comparison be-
tween the 3 investigated interventions,
but we had to adjust this strategy as we
only found a limited number of trials with
direct comparisons. To create an external
anchor for the comparison in the network

meta-analysis, we included data from rel-
evant systematic reviews comparing opi-
oids and NSAIDs to placebo as well as
exercise therapy to control interventions
(ie, active non-exercise intervention or
no treatment including wait list). Thus,
all estimates in this study are based on a
mix of direct and indirect comparisons,
and we could not provide any estimate
comparing exercise therapy with opioids.

Comparison of Estimates From Network
Meta-analyses With and Without
External Anchor

Estimates from the analysis of NSAIDs
vs opioids based on the network meta-
analysis (SMD, 0.02) and the meta-
analysis including direct comparisons
alone (SMD, 0.03) for knee OA pain
were similar. We found a considerable
difference in the size of the estimates
in the network meta-analysis with only
direct comparisons for exercise therapy
vs NSAIDs (SMD, 0.80) compared with
the network meta-analysis including the
external anchor (SMD, 0.54). The main
reason for this discrepancy was that only
2 high-risk-of-bias trials were included in
the direct comparison between exercise
therapy (involving lower limb strength-
ening) and NSAIDs, with extreme results
reported in 1 of these trials, resulting in
high heterogeneity.

Risk of Harm

Use of NSAIDs for treating OA pain is
associated with risk of harm. The risk
of harm is greater with opioids, which

also have a substantial addiction po-
tential.’*2?7%5 On the contrary, exercise
therapy for knee OA pain has minimal or
no risk of AEs®"?® and is therefore unani-
mously recommended by international
clinical guidelines as first-line treatment
for all patients with knee OA.*° How-
ever, quality-of-care utilization studies
report that exercise therapy as treatment
is greatly underprescribed.*? * Too many
patients with OA are missing out on
guideline-recommended first-line treat-
ment, as they are directed to second-line
pharmacological treatment.

Ranking Treatments

Our analyses ranked exercise first (low
confidence) and suggested that exercise
therapy may yield superior treatment
effects to NSAIDs (compared head-to-
head) and better treatment effects than
NSAIDs and opioids when compared
with placebo/control interventions for
knee OA pain. This ranking suggests that
a potential to reverse from second-line
pharmacological care to first-line treat-
ment with exercise therapy may exist for
patients using NSAIDs and opioids, par-
ticularly those who initially missed out on
proper first-line care. This is important
for clinicians when considering treat-
ment options for patients with knee OA
pain who are using analgesics.

Limitations

We identified only a limited number of
trials reporting direct comparisons be-
tween the investigated interventions.
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Thus, we supplemented the network
meta-analysis with data from trials
comparing the interventions to placebo/
control interventions. The majority of
trials contributing to the network meta-
analysis therefore provided data from
indirect comparisons. We identified no
trials comparing exercise therapy to opi-
oids for knee OA pain, and as a result, we
could not provide a valid estimate of this
comparison despite addition of the exter-
nal anchor. Similar to previous attempts
to compare different analgesic interven-
tions with exercise,?° our review also suf-
fers from the limitation that patients in
the included trials comparing treatments
(exercise, NSAIDs, and opioids) to pla-
cebo/control may have varying disease
severity, and to a large extent, we rely on
data from indirect comparisons.

Trials involving pharmacological in-
terventions included a variety of NSAIDs
and opioids. As the majority of trials with
direct comparison of opioids used trama-
dol (77 out of 11), we extracted data from
a recent Cochrane review on tramadol
for OA.* For NSAIDs, a broader range
of drugs was used in the included trials;
thus, we opted to include data from the
most recent systematic review that best
matched this variation.?

We observed considerable incon-
sistency in the network meta-analysis.
This was mainly due to an extreme ef-
fect size in 1 trial that compared exer-
cise therapy with NSAIDs.** When we
excluded the trial, the overall model
reached consistency (P = .709), and es-
timates remained essentially the same.
However, the heterogeneity in the com-
parison between NSAIDs and exercise
remained high.

Ten of the 13 trials with direct com-
parisons between the 3 investigated in-
terventions had unclear or high risk of
bias on 2 or more domains. Some trials
included both patients with knee and hip
OA. To increase the number of included
trials with direct comparisons, we de-
cided to include these trials as most pa-
tients had knee OA, and in the analysis
stratified by OA classification, results

| LITERATURE REVIEW ]

remained similar (SUPPLEMENTAL TABLE 4).
Participants in crossover trials contrib-
uted with data to both the NSAID and
opioid arms of these trials. This may re-
sult in the overestimation of the precision
of the reported estimates.

Reporting of AEs varied in definition
and reporting, and it was therefore not
possible to pool these data in a meaning-
ful way. We did not include disability as an
outcome, as we considered pain was the
main and most comparable domain tar-
geted by the 3 interventions investigated.

There were some deviations from the
registered protocol, as follows: (1) We de-
cided to include trials with mixed popu-
lations as the majority of these patients
typically have knee OA, (2) we created
an external anchor in the network meta-
analysis including trials comparing the 3
investigated interventions with placebo/
control interventions, (3) we used the
GRADE approach to assess the overall
quality of evidence, and (4) a number
of preplanned subgroup analyses could
not be performed due to limited data
availability.

CONCLUSION

UR NETWORK META-ANALYSIS SUG-
gested exercise therapy as the best
treatment for knee OA pain, fol-

lowed by NSAIDs and opioids. Differ-
ences between treatments were likely not
clinically relevant (<10-mm VAS pain),
and the overall confidence in the rank-
ing of treatments was low, with few trials
reporting direct comparisons of exercise
therapy, NSAIDs, and opioids. ®

KEY POINTS
FINDINGS: Our network meta-analysis
ranked exercise therapy as the best
treatment for knee OA pain, followed by
NSAIDs and opioids, although differ-
ences between treatments are likely not
clinically relevant.
IMPLICATIONS: More high-quality studies
with direct comparison are needed to
better ascertain the comparative effec-
tiveness of exercise therapy, NSAIDs,

and opioids for knee OA pain. A poten-
tial to reverse from second-line phar-
macological care to first-line treatment
with exercise therapy may exist for
patients using NSAIDs and opioids, par-
ticularly those who initially missed out
on proper first-line care.

CAUTION: Only a small number of trials
had direct comparison between exer-
cise therapy and NSAIDs and between
NSAIDs and opioids. No trials directly
compared exercise therapy with opioids.
The confidence in the estimates from
the network meta-analysis was generally
low.
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