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Abstract
Objective To determine how many patients with chronic osteoarthritis pain
respond to various non-surgical treatments.

Data sources PubMed and the Cochrane Library.

Study selection Published systematic reviews of randomized controlled trials
(RCTs) that included meta-analysis of responder outcomes for at least 1 of

the following interventions were included: acetaminophen, oral nonsteroidal
anti-inflammatory drugs (NSAIDs), topical NSAIDs, serotonin-norepinephrine
reuptake inhibitors (SNRIs), tricyclic antidepressants, cannabinoids, counseling,
exercise, platelet-rich plasma, viscosupplementation, glucosamine, chondroitin,
intra-articular corticosteroids, rubefacients, or opioids.

Synthesis In total, 235 systematic reviews were included. Owing to limited
reporting of responder meta-analyses, a post hoc decision was made

to evaluate individual RCTs with responder analysis within the included
systematic reviews. New meta-analyses were performed where possible. A total
of 155 RCTs were included. Interventions that led to more patients attaining
meaningful pain relief compared with control included exercise (risk ratio [RR]
of 2.36; 95% Cl 1.79 to 3.12), intra-articular corticosteroids (RR=1.74; 95% CI 1.15
t0 2.62), SNRIs (RR=1.53; 95% Cl 1.25 to 1.87), oral NSAIDs (RR=1.44; 95% Cl 1.36
to 1.52), glucosamine (RR=1.33; 95% Cl 1.02 to 1.74), topical NSAIDs (RR=1.27; 95%
Cl 1.6 to 1.38), chondroitin (RR=1.26; 95% Cl 113 to 1.41), viscosupplementation
(RR=1.22; 95% Cl 112 to 1.33), and opioids (RR=1.16; 95% CI 1.02 to 1.32).
Preplanned subgroup analysis demonstrated no effect with glucosamine,
chondroitin, or viscosupplementation in studies that were only publicly funded.
When trials longer than 4 weeks were analyzed, the benefits of opioids were
not statistically significant.

Conclusion Interventions that provide meaningful relief for chronic
osteoarthritis pain might include exercise, intra-articular corticosteroids, SNRIs,
oral and topical NSAIDs, glucosamine, chondroitin, viscosupplementation, and
opioids. However, funding of studies and length of treatment are important
considerations in interpreting these data.
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Editor’s key points

» Osteoarthritis is one of the most
common chronic medical conditions
experienced by older persons and
a frequent reason patients visit
their primary care providers. While
various interventions have been
evaluated, they are frequently
evaluated in isolation, making it
difficult to determine the relative
efficacy of treatments. Systematic
reviews of multiple interventions
have generally reported standard
mean differences or the direction
of effect—outcomes not readily
translatable to clinical practice.

» Analysis of responders—the
proportion of patients achieving
outcomes patients consider
meaningful—might provide a clearer
picture of how many patients

will receive clinical benefit from

a therapeutic intervention. This
systematic review of systematic
reviews focused on randomized
controlled trials that included meta-
analysis of responder outcomes for
non-surgical interventions.

» Findings of this systematic review
were used to develop a clinical
decision aid (page 191) and will be
combined with similar systematic
reviews and tools on other types
of pain to inform future guideline
development.



RECHEREHE EXCLUSIVEMENT SUR LE WEB

Points de repére
du redacteur

» Larthrose est l'un des problémes
de santé chroniques les plus
courants dont souffrent les
personnes plus agées et une
fréquente motivation de leurs
consultations aupres

de leurs professionnels des soins
primaires. Quoique diverses
interventions aient été évaluées,
elles le sont souvent isoléement, ce
qui complique la détermination de
l'efficacité relative des traitements.
Des revues systématiques sur

de multiples interventions

ont généralement signalé des
différences de moyennes standard
ou la direction des effets, mais

ce sont des résultats qui ne sont
pas aisément transposables a la
pratique clinique.

» Lanalyse des sujets répondants,
notamment la proportion de
patients qui obtiennent des
résultats qu'ils considérent
significatifs, pourrait dégager un
portait plus clair du nombre de
patients qui tireraient des bienfaits
cliniques d’une intervention. Cette
revue systématique de revues
systématiques se concentre sur les
études controlées randomisées

qui incluent une méta-analyse des
résultats chez les sujets répondants
que procurent des interventions
non chirurgicales.

» Les constatations de cette revue
systématique ont été utilisées
pour élaborer une aide a la
décision clinique (page e86), et
elles seront combinées a des
revues systématiques et a des
outils semblables sur d’autres
types de douleurs pour servir de
fondement a la production de
lignes directrices futures.

Revue systématique cadre
de revues systematiques
par le groupe PEER

Prise en charge de l'arthrose en soins primaires
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Résumeé
Objectif Déterminer le nombre de patients souffrant de douleur due a
l'arthrose chronique qui répondent a divers traitements non chirurgicaux.

Qualité des données PubMed et la bibliothéque Cochrane.

Sélection des études Nous avons inclus les revues systématiques publiées
d’études randomisées contrdlées (ERC) qui incluaient une méta-analyse

des résultats chez les sujets répondants pour au moins 1 des interventions
suivantes : l'acétaminophéne, les anti-inflammatoires non stéroidiens (AINS) par
voie orale, les AINS topiques, les inhibiteurs de la recapture de la sérotonine-
norépinéphrine (IRSN), les antidépresseurs tricycliques, les cannabinoides, le
counseling, U'exercice, le plasma riche en plaquettes, la viscosupplémentation,
la glucosamine, la chondroitine, les corticostéroides intra-articulaires, les
rubéfiants ou les opioides.

Synthése Au total, 235 revues systématiques ont été incluses. En raison des
rapports limités des méta-analyses sur les sujets répondants, une décision

a été prise a posteriori d’évaluer les ERC individuelles qui comportaient une
analyse des sujets répondants parmi les revues systématiques incluses. De
nouvelles méta-analyses ont été effectuées, dans la mesure du possible. Un
total de 155 ERC ont été retenues. Parmi les interventions qui ont entrainé un
soulagement plus significatif de la douleur chez les patients par rapport aux
groupes témoins figuraient I'exercice (risque relatif [RR] = 2,36; IC a 95% de 1,79
a 3,12), les corticostéroides intra-articulaires (RR=1,74; IC a 95% de 1,15 a 2,62),
les IRSN (RR=1,53; IC & 95% de 1,25 a 1,87), les AINS par voie orale (RR=1,44; IC
a95% de 1,36 a 1,52), la glucosamine (RR=1,33; IC a 95% de 1,02 a 1,74), les AINS
topiques (RR=1,27; IC a 95% de 1,16 a 1,38), la chondroitine (RR=1,26; IC a 95%
de 113 a 1,41), la viscosupplémentation (RR=1,22; IC a4 95% de 1,12 a 1,33), et

les opioides (RR=1,16; IC a 95% de 1,02 a 1,32). Une analyse planifiée de sous-
groupes n'a démontré aucun effet avec la glucosamine, la chondroitine ou la
viscosupplémentation dans les études qui étaient financées seulement par le
secteur public. Dans 'analyse des études d'une durée de plus de 4 semaines,
les bienfaits des opioides n'étaient pas statistiquement significatifs.

Conclusion Parmi les interventions qui pourraient procurer un soulagement
significatif de la douleur causée par l'arthrose chronique, on peut mentionner
l'exercice, les corticostéroides intra-articulaires, les IRSN, les AINS par voie
orale et topiques, la glucosamine, la chondroitine, la viscosupplémentation et
les opioides. Par ailleurs, le financement des études et la durée du traitement
sont des facteurs importants a considérer dans l'interprétation de ces données.
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steoarthritis is one of the most common chronic

medical conditions experienced by older per-

sons and a frequent reason patients visit their
primary care providers.'? The hallmark of diagnosis of
osteoarthritis is pain (most commonly in the knees, hips,
shoulders, and hands), and many patients experience
impairment in function and quality of life.

Various interventions have been evaluated for the
management of osteoarthritis in primary care. These
interventions are frequently evaluated in isolation, mak-
ing it difficult to determine the relative efficacy of indi-
vidual treatments.*’ Guideline groups have performed
systematic reviews of multiple interventions; however,
they generally report standard mean differences or the
direction of effect—outcomes that are not readily trans-
latable to clinical practice.®® The reporting of average
improvement in pain scores is not always clinically use-
ful, as patients might not get an average response.!°
For this reason, some have advocated that analysis of
responders—the proportion of patients achieving out-
comes that patients consider meaningful—provides a
clearer picture of how many patients will receive clinical
benefit from a specific therapeutic intervention. '

We therefore performed a systematic review of sys-
tematic reviews with a focus on randomized controlled
trials (RCTs) that included a responder analysis in the
treatment of osteoarthritis. This review will provide prac-
tical information to assist with shared informed decision
making in the management of osteoarthritis pain.

— Methods —

We followed the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) and systematic
review of systematic reviews protocols.'!!?

Data sources

Two authors (J.T., D.P.), in consultation with a medical
librarian, performed a search for systematic reviews
of RCTs in the PubMed and Cochrane databases. For
both databases, all articles published up to and includ-
ing in April 2019 were searched using the key words
osteoarthritis and systematic review.

Systematic review selection

Inclusion criteria included systematic reviews of RCTs
in adults with osteoarthritis. The RCTs had to be pla-
cebo controlled for all interventions except for exer-
cise, for which placebo control is not possible. Reviews
had to include one of the following interventions: acet-
aminophen, oral nonsteroidal anti-inflammatory drugs
(NSAIDs), topical NSAIDs, serotonin-norepinephrine
reuptake inhibitors (SNRIs), tricyclic antidepressants,
cannabinoids, counseling, exercise, platelet-rich plasma,
viscosupplementation, glucosamine, chondroitin, intra-
articular corticosteroids, rubefacients, or opioids.

Systematic reviews that included more than 1 unique
treatment for osteoarthritis pain were also included. We
excluded non-English systematic reviews, studies of
back osteoarthritis, and pediatric and nonhuman studies.
Dual title, abstract, and full-text reviews were completed
to determine eligibility based on the above criteria (com-
pleted by D.P, J.T, BT, CSK, AJL, GMA, SM., S.G.,
JM.,, M.RK,, N.D, K.C, RC, RT, CRE). Disagreements
over inclusion were resolved by third-party consensus.

Systematic reviews that focused on a single interven-
tion and met criteria for inclusion were ranked based on
publication year, inclusion of a responder meta-analysis
(assessment of proportion of patients who achieved a
clinically meaningful improvement in pain), and a modi-
fied AMSTAR (A Measurement Tool to Assess Systematic
Reviews) quality assessment.!® For each intervention,
the top 5 systematic reviews were used where available.
In addition, 5 systematic reviews that focused on mul-
tiple interventions for osteoarthritis were chosen based
on the publication date. This was done to ensure recent
clinical trials were not missed.

As responder meta-analyses were infrequently
reported and not consistently available for each inter-
vention, we made a post hoc decision to use individ-
ual RCTs from the identified systematic reviews for the
responder analysis.

Data extraction

A Microsoft Excel extraction template was developed
and used to record RCT data via dual extraction. This
included author, publication year, report of responder
analysis, responder outcome, number of patients, osteo-
arthritis location, intervention, comparator, duration of
study, duration of treatment at which the outcome was
reported, and intervention and placebo outcome rates.

Data synthesis

We created a hierarchy of responder outcomes, priori-
tizing the Osteoarthritis Research Society International
responder criteria and scales assessing pain rather than
pain and function.!* Pain was prioritized over function, as
pain predominates the lived experience of osteoarthritis
and is often the presenting issue in primary care offices.'®
The hierarchy of responder outcomes can be found in
the appendix, available from CFPlus* (Table Al). The
highest ranked outcome at the longest reported follow-
up was included in the meta-analysis for each interven-
tion. We made an a priori decision to perform subgroup
analyses that included the size of the trial (<150 patients
and >150 patients), funding (industry or clearly publicly

*The hierarchy of responder outcomes; individual meta-graphs for
responder outcomes; subgroup analyses of size, funding, and duration;
primary and subgroup meta-analyses for the various interventions;
details of the GRADE analysis; the modified AMSTAR assessment; and
the reported adverse events are available at www.cfp.ca. Go to the full
text of the article online and click on the CFPlus tab.
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funded), and duration (<4 weeks, >4 to <12 weeks,
and >12 weeks). We hypothesized that larger, longer,
and publicly funded trials would be at lower risk of bias
and less likely to overexaggerate benefit.

Quality assessment

We used the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) tool to report the
certainty of the evidence.'® Confidence of each outcome
was evaluated based on risk of bias, inconsistency, indi-
rectness, imprecision, and publication bias.

Adverse events

Meta-analyzed adverse event data were extracted from
included systematic reviews for each intervention. In
cases where the 5 most recent systematic reviews failed
to provide quantifiable adverse event data, we reviewed
up to 20 of the most recent reviews previously identified
in our initial search.

— Synthesis —

Figure 1 provides details of the study flow (PRISMA) for
1757 unique articles. After exclusion by title and abstract,
full-text review was performed on 353 articles, and 118
were excluded for various reasons, leaving a total of 235
systematic reviews.

Full details of the primary efficacy results are avail-
able in Table 1, with interventions arranged in order of

Figure 1. PRISMA study flow: Osteoarthritis interventions.

87 Studies from
Cochrane Library search

decreasing efficacy (based on risk ratios [RRs]). Full details
of the subgroup analysis on funding source are available in
Table 2. Individual meta-graphs for responder outcomes
for the longest reported outcomes, as well as subgroup
analyses of size, funding, and duration are available from
CFPlus (Figures Al to A10).* Adverse events that could
be retrieved from meta-analyses in systematic reviews are
available from CFPlus (Table A2).*

Treatment options

Exercise. Eleven RCTs with 1367 patients followed for 6
to 104 weeks were suitable for meta-analysis. The most
common type of exercise included was physiotherapy-
guided exercise programs. Meta-analysis revealed 47%
of patients receiving exercise therapy and 21% in the
control group attained meaningful pain relief (RR=2.36;
95% CI 1.79 to 3.12), for a number needed to treat (NNT)
of 4 (Figure 2).'722 No industry-funded trials were identi-
fied. Primary and subgroup meta-analyses are available
from CFPlus (Figures Ala-d).*

Intra-articular corticosteroids. Seven RCTs with 706
patients followed for 4 to 24 weeks were suitable for meta-
analysis. Meta-analysis revealed 50% of patients receiv-
ing steroid injections and 31% receiving placebo attained
meaningful pain relief (RR=1.74; 95% CI 1.15 to 2.62), for
an NNT of 6. Studies 12 weeks or longer showed no differ-
ence from placebo. Primary and subgroup meta-analyses
are available from CFPlus (Figures A2a-e).*

1757 Studies from
PubMed search

!

1757 Total studies
(with no duplicates)

1404 Studies excluded

A

353 Studies for
full-text review

v

by title or abstract

118 Studies excluded
« improper patient population (n = 4)
« improper intervention (n = 34)

A

235 Studies
included

v

« improper comparator (n = 19)
« improper outcomes (n = 9)

* not systematic review (n = 34)
« other (n=18)

-not systematic reviews of RCTs (n = 11)
-duplicate (n =5)

-systematic review had been updated (n =1)
-not in English (n = 1)

PRISMA—Preferred Reporting Items for Systematic Reviews and Meta-Analyses, RCT—randomized controlled trial.
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Table 1. Proportion of patients attaining meaningful pain relief for each intervention compared with control: Ordered
by descending efficacy (based on risk ratio).

CERTAINTY OF

INTERVENTION EVENT ~ CONTROL EVENT THE EVIDENCE
TREATMENT TYPE RCTS RATE, % (N/N) RATE, % (N/N) NNT TIME FRAME (GRADE)* RISK RATIO (95% Cl)
Exercise 11 47 (341/723) 21 (138/644) 4 6 to 104 wk 8600 2.36 (1.79-3.12)
Low
Intra-articular 7 50 (203/410) 31(91/296) 6 4 to 24 wk 8000 1.74 (1.15-2.62)
corticosteroids Very low
SNRIs 6 64 (655/1030) 43 (443/1030) 5 10 to 18 wk 8660 1.53 (1.25-1.87)
(duloxetine only) Moderate
NSAIDs (oral) 43 57 (12201/21495) 39 (2838/7204) 6 4 to 104 wk 8660 1.44 (1.36-1.52)
Moderate
Glucosamine 9 47 (384/824) 37 (306/819) 11 4t0 156 wk 0000 1.33 (1.02-1.74)
Very low
NSAIDs (topical) 22 61 (2357/3892) 47 (1602/3373) 8 1to 12 wk 8600 1.27 (1.16-1.38)
Low
Chondroitin 9 57 (707/1250) 45 (553/1227) 9 12 to 48 wk 8660 1.26 (1.13-1.41)
Moderate
Viscosupplementation 31 53 (1748/3291) 44 (1300/2963) 11 2 to 160 wk 8000 1.22 (1.12-1.33)
Very low
Opioids (oral) 15 47 (1795/3854) 43 (1048/2412) 32 10 d to 24 wk 8000 1.16 (1.02-1.32)
Very low
Acetaminophen 2 47(240/513) 43 (204/478) NSS  6to 24 wk 6600 1.17 (0.83-1.64)
Low

GRADE—Grading of Recommendations Assessment, Development and Evaluation; NNT—number needed to treat; NSAID—nonsteroidal anti-inflammatory

drug; NSS—not statistically significant; RCT—randomized controlled trial; SNRI—serotonin-norepinephrine reuptake inhibitor.
*Details of GRADE Assessment are available in the appendix from CFPlus (Table A8).

SNRIs (duloxetine only). Six RCTs with 2060 patients fol-
lowed for 10 to 18 weeks were suitable for meta-analysis
(all examining duloxetine). Meta-analysis revealed 64%
of patients receiving duloxetine and 43% receiving pla-
cebo attained meaningful pain relief (RR=1.53; 95% CI
1.25 to 1.87), for an NNT of 5. No publicly funded trials
were identified. Primary and subgroup meta-analyses
are available from CFPlus (Figures A3a-d).*

Oral NSAIDs. Forty-three RCTs with 28699 patients fol-
lowed for 4 to 104 weeks were suitable for meta-analysis.
Meta-analysis revealed 57% of patients receiving oral
NSAIDs and 39% receiving placebo attained meaning-
ful pain relief (RR=1.44; 95% CI 1.36 to 1.52), for an NNT
of 6. In a subgroup analysis of trial funding, the publicly
funded trial demonstrated smaller benefit (RR=1.18; 95%
CI 1.05 to 1.34). Primary and subgroup meta-analyses are
available from CFPlus (Figures A4a-e).*

Glucosamine. Nine RCTs with 1643 patients followed
for 4 to 156 weeks were suitable for meta-analysis.
Meta-analysis revealed 47% of patients receiving glu-
cosamine and 37% receiving placebo attained mean-
ingful pain relief (RR=1.33; 95% CI 1.02 to 1.74), for
an NNT of 11. In a subgroup analysis of trial funding,
publicly funded trials found no significant benefit with

glucosamine versus placebo (RR=0.99; 95% CI 0.76 to
1.28). Primary and subgroup meta-analyses are available
from CFPlus (Figures A5a-e).*

Topical NSAIDs. Twenty-two RCTs with 7265 patients
followed for 1 to 12 weeks were suitable for meta-analysis.
Meta-analysis revealed 61% of patients receiving topical
NSAIDs and 47% receiving placebo attained meaning-
ful pain relief (RR=1.27; 95% CI 1.16 to 1.38), for an NNT
of 8. No publicly funded trials were identified. Primary
and subgroup meta-analyses are available from CFPlus
(Figures A6a-€).*

Chondroitin. Nine RCTs with 2477 patients followed for
12 to 48 weeks were suitable for meta-analysis. Meta-
analysis revealed 57% of patients receiving chondroitin
and 45% receiving placebo attained meaningful pain relief
(RR=1.26; 95% CI 1.13 to 1.41), for an NNT of 9. In a sub-
group analysis of trial funding, the publicly funded trial did
not demonstrate a statistically significant benefit (RR=1.12;
95% CI 0.98 to 1.27). Primary and subgroup meta-analyses
are available from CFPlus (Figure A7a-e).*

Viscosupplementation. Thirty-one RCTs with 6254
patients followed for 2 to 160 weeks were suitable for
meta-analysis. Meta-analysis revealed 53% of patients
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Table 2. Proportion of patients with a clinically meaningful response, based on funding source: Only studies with clear
public or industry funding were analyzed. Those with unclear funding sources were not included in the analysis.

TREATMENT TYPE

INDUSTRY FUNDING

INTERVENTION EVENT

RATE, % (N/N)

CONTROL EVENT
RATE, % (N/N)

RISK RATIO (95% Cl)

NNT

0 Industry funding NA* NA* NAT NA*
Exercise . NA'
10  Clearly publicly funded 47 (332/703) 22 (136/634) 2.38 (1.78-3.18) 4
Intra-articular 3 Industry funding 50 (129/257) 44 (68/155) 1.15 (0.85-1.55)  NSS
R . .05
corticosteroids 3 Clearly publicly funded 49 (46/94) 17 (14/82) 2.66 (1.22-5.77) 4
SNRIs 6 Industry funding 64 (655/1030) 43 (443/1030) 1.53 (1.25-1.87) 5 .
i NA
(Ehloemie ent) 0 Clearly publicly funded NAT NAT NAT NAT
39 Industry funding 57 (11785/20810) 39 (2560/6518) 1.42 (1.34-1.50) 6
NSAIDs (oral) ) .008
1  Clearly publicly funded 67 (214/318) 57 (178/313) 1.18 (1.05-1.34) 10
6 Industry funding 41 (176/425) 25 (105/423) 1.62 (1.28-2.05) 7
Glucosamine ) .006
3 Clearly publicly funded 52 (208/399) 51(201/396) 0.99 (0.76-1.28) NSS
. 14 Industry funding 56 (1594/2847) 48 (1354/2808) 1.19 (1.09-1.31) 13
NSAIDs (topical) NA'
0 Clearly publicly funded NAT NAT NAT NAT
8 Industry funding 54 (505/932) 41 (375/914) 1.30 (1.14-1.49) 8
Chondroitin ) .10
1  Clearly publicly funded 64 (202/318) 57 (178/313) 1.12 (0.98-1.27) NSS
23 Industry funding 54 (1502/2805) 45 (1137/2555) 1.20 (1.10-1.32) 12
Viscosupplementation ) 72
1 Clearly publicly funded 36 (30/84) 32(27/84) 1.11(0.73-1.70) NSS
o 14 Industry funding 46 (1740/3743) 43(992/2293) 1.17 (1.02-1.34) 32
Opioids (oral) NA'
0 Clearly publicly funded NAT NAT NAT NAT
. 2 Industry funding 47 (240/513) 43 (204/478) 1.17 (0.83-1.64) NSS
Acetaminophen NAT
0 Clearly publicly funded NAT NAT NAT NAT

NA—not applicable, NNT—number needed to treat, NSAID—nonsteroidal anti-inflammatory drug, NSS—not statistically significant, RCT—randomized
controlled trial, SNRI—serotonin-norepinephrine reuptake inhibitor.

*P value for testing between subgroup differences.
"Not applicable, as one subgroup was not present.

receiving viscosupplementation and 44% receiving pla-
cebo attained meaningful pain relief (RR=1.22; 95% CI
1.12 to 1.33), for an NNT of 11. In a subgroup analysis
of trial funding, the publicly funded trial did not demon-
strate a statistically significant benefit (RR=1.11; 95% CI
0.73 to 1.70). Primary and subgroup meta-analyses are
available from CFPlus (Figures A8a-e).*

Opioids. Fifteen RCTs with 6266 patients followed for 10
days to 24 weeks were suitable for meta-analysis. Meta-
analysis revealed 47% of patients receiving opioids and 43%
receiving placebo attained meaningful pain relief (RR=1.16;
95% CI 1.02 to 1.32), for an NNT of 32. No publicly funded
trials were identified. In a subgroup analysis of efficacy
based on duration of treatment, opioids did not show sta-
tistically significantly more responders than placebo after 4
weeks (Figure 3).2>28 Primary and subgroup meta-analyses
are available from CFPlus (Figures A9a-¢).*

Acetaminophen. Two RCTs with 991 patients fol-
lowed for 6 to 24 weeks were suitable for meta-analysis.

Meta-analysis revealed no statistically significant differ-
ence between acetaminophen and placebo (RR=1.17;
95% C1 0.83 to 1.64). No publicly funded trials were iden-
tified. Primary and subgroup meta-analyses are avail-
able from CFPlus (Figures A10a-b).*

Rubefacients. One RCT of 113 patients compared
0.025% capsaicin to vehicle placebo and found no statis-
tical difference at 4, 8, or 12 weeks.?®

Interventions lacking responder analysis. We did
not identify any systematic reviews that included a
responder analysis for platelet-rich plasma injections,
counseling, cannabinoids, or tricyclic antidepressants.

Quality assessment

The results of our modified AMSTAR assessment for
each of the included systematic reviews is presented in
Table A3, available from CFPlus.* Of 649 RCTs identified
from systematic reviews across all interventions, 155
(24%) provided a responder analysis. Of those 155 RCTs,
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Figure 2. Proportion of patients who attained meaningful pain relief with exercise compared with control

EXERCISE NO EXERCISE

STUDY OR —————————— ————— WEIGHT, RISK RATIO*

SUBGROUP EVENTS TOTAL EVENTS TOTAL % (95% CI) RISK RATIO* (95% CI)
Bennell, 2010 31 45 6 44 7.4 5.05 (2.34-10.90) ——
Bennell, 2016 51 73 36 74 14.3 1.44 (1.09-1.90) -

Carlson, 2011 9 20 2 10 3.5 2.25(0.59-8.52) s e
Fransen, 2007 19 56 3 21 4.6 2.38 (0.78-7.20) -

Fransen, 2007 27 55 3 20 4.8 3.27 (1.11-9.61) —_—
French, 2013 28 45 5 43 6.5 5.35(2.28-12.58) —
Hay, 2006 18 99 11 107 8.1 1.77 (0.88-3.56)

Hinman, 2007 26 36 6 35 7.5 4.21(1.98-8.97) ——
Jenkinson, 2009 38 82 23 76 12.2 1.53 (1.01-2.31) —.—

Jorge, 2015 21 29 9 31 9.5 2.49 (1.38-4.52) —

van Baar, 1999 44 929 18 102 11.3 2.52 (1.57-4.04) ——

Villadsen, 2014 29 84 16 81 10.4 1.75 (1.03-2.97) —=—

Total (95% Cl) 723 644 100.0 2.36 (1.79-3.12) *

Total events 341 138

Heterogeneity: t?=0.12; 2 =26.00 (P=.006); I*=58% O.bl 0:1 1 1I0 160
Test for overall effect: Z=6.04 (P<.001) Favours no exercise Favours exercise

*Mantel-Haenszel random-effects method.

Meta-analysis of studies from Fransen et al,’”® Goh et al,"® Hurley et al,*® Rausch Osthoff et al,** and Tanaka et al.??

only 11 had at least 150 participants, were longer than
8 weeks, and were clearly publicly funded (Table 3).
Heterogeneity of the primary outcome ranged from 48%
to 82% (I? statistic).

Adverse events

In general, adverse events were poorly and inconsistently
reported in the systematic reviews (Table A2, avail-
able from CFPlus*). One outcome consistently reported
across interventions is withdrawal due to adverse events.
Withdrawals due to adverse events were not significantly
greater for most interventions, except for opioids (number
needed to harm [NNH] of 8 to 10), SNRIs (NNH=15), topi-
cal NSAIDs (NNH=50), and viscosupplementation (statis-
tically significant, but absolute numbers not reported).

— Discussion —

To our knowledge, this is the first meta-analysis to
report responder data—a key patient-oriented out-
come for osteoarthritis pain management—for a vari-
ety of interventions.

Our analysis suggests that exercise is an effective
intervention for chronic osteoarthritis pain regardless of
study size or time frame studied. Exercise has consistently
been recommended by international guideline groups as
the first-line treatment in osteoarthritis management. The
type of exercise is likely not important.8930-33

Pharmacotherapies such as NSAIDs and duloxetine
demonstrate smaller but statistically significant benefit

that continues beyond 12 weeks. Opioids appear to
have short-term benefits that attenuate after 4 weeks,
and intra-articular steroids after 12 weeks. Limited
data (based on 2 RCTs) suggest that acetaminophen is
not helpful. These findings are consistent with recent
Osteoarthritis Research Society International guideline
recommendations that no longer recommend acetamin-
ophen for osteoarthritis pain management and strongly
recommend against the use of opioids.®

Limited benefit was observed with other interven-
tions including glucosamine, chondroitin, and visco-
supplementation. When only publicly funded trials were
examined for these interventions, the results were no
longer statistically significant.

We found that adverse events were inconsistently
reported in the systematic reviews, which is consistent
with data suggesting that published studies under-report
adverse events compared with unpublished studies.**
Overall, withdrawal due to adverse events was consis-
tently reported and found to be greater in patients using
opioids, SNRIs, topical NSAIDs, and viscosupplementation.

Strengths and limitations

Strengths of this review include a focus on responder
analyses and the completion of a priori subgroup analy-
ses for funding, trial size, and length. When data were
available to compare public to industry-funded trials,
we found that in most cases efficacy decreased in pub-
licly funded trials. Limitations include the chosen design
of this review. It is possible we missed RCTs that had
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Figure 3. Proportion of patients who attained meaningful pain relief with opioids compared with placebo:
A) Meaningful response at <4 wk; B) meaningful response at >4 and < 12 wk; and C) meaningful response at 212 wk.

L))

OPIOIDS PLACEBO WEIGHT,
STUDY OR SUBGROUP EVENTS TOTAL EVENTS TOTAL %
Chindalore, 2005 (oxycodone) 20 102 4 26 4.1
Chindalore, 2005 54 207 4 25 4.6
(oxycodone-naltrexone)
Hartrick, 2009 (oxycodone) 68 172 26 84 16.5
Hartrick, 2009 (tapentadol) 134 325 25 85 17.2
Malonne, 2004 55 111 56 119 21.5
Munera, 2010 67 152 52 163 20.5
Thorne, 2008 28 50 13 50 10.9
Zautra, 2005 22 55 5 49 49
Total (95% Cl) 1174 601 100.0
Total events 448 185

Heterogeneity: ©2=0.04; x2=12.43 (P=.09); I*= 44%
Test for overall effect: Z=3.28 (P=.001)

B)
OPIOIDS PLACEBO
- ——— \WEIGHT,
STUDY OR SUBGROUP EVENTS TOTAL EVENTS TOTAL %
Spierings, 2013 81 158 81 141 100.0
Total (95% CI) 158 141 100.0
Total events 81 81

Heterogeneity: NA
Test for overall effect: Z=1.07 (P=.28)

9

OPIOIDS PLACEBO WEIGHT,
STUDY OR SUBGROUP EVENTS TOTAL EVENTS TOTAL %
Afilalo, 2010 (tapentadol) 121 344 74 168 10.8
Afilalo, 2010 (oxycodone) 85 342 74 169 10.2
Breivik, 2010 36 100 19 929 6.1
Burch, 2007 372 432 170 214 13.3
Fleischmann, 2001 18 63 9 66 3.6
Friedmann, 2011 99 203 74 207 10.6
Katz, 2010 124 171 100 173 12.1
Kean, 2009 179 405 134 280 12.0
NCT00486811 (oxycodone) 90 212 64 147 10.4
NCT00486811 (tapentadol) 139 248 63 147 10.9
Total (95% ClI) 2520 1670 100.0
Total events 1263 781

Heterogeneity: t2=0.05; %2 =55.16 (P<.001); I>=84%
Test for overall effect: Z=0.87 (P=.38)

NA—not applicable.
*Mantel-Haenszel random-effects method.

*Mantel-Haenszel fixed-effects method.

RISK RATIO*
(95% CI1)

1.27 (0.48-3.41)
1.63 (0.65-4.12)

1.28 (0.88-1.85)
1.40 (0.98-2.00)
1.05 (0.81-1.38)
1.38 (1.04-1.84)
2.15(1.27-3.65)
3.92 (1.61-9.56)
1.43 (1.16-1.77)

RISK RATIO* (95% CI)

0.89 (0.72-1.10)
0.89 (0.72-1.10)

RISK RATIO* (95% Cl)
0.80 (0.64-1.00)

0.57 (0.44-0.73
1.88 (1.16-3.04
1.08 (1.00-1.17
2.10 (1.02-4.31
1.36 (1.08-1.72
1.25 (1.07-1.47
0.92 (0.78-1.09
0.98 (0.77-1.24
1.31 (1.05-1.62)

1.07 (0.92-1.26)

)
)
)
)
)
)
)
)

RISK RATIO* (95% Cl)
-
.
L g
001 0.1 1 10 100

Favours placebo Favours opioids

RISK RATIO* (95% CI)

001 0.1 1 10 100

Favours placebo Favours opioids

RISK RATIO* (95% CI)

0.01 0.1 1 10 100

Favours placebo Favours opioids

Meta-analysis of studies from Cepeda et al,®> da Costa et al,>* Manchikanti et al,>> Santos et al,?° Schaefert et al,” and Toupin April et al.?®
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Table 3. Number of RCTs with responder analysis and quality characteristics

NO. OF RCTS
IDENTIFIED WITH

NO. OF RCTS RESPONDER
INTERVENTION FOUND* ANALYSIS (%)"
Exercise 237 11 (5)
Intra-articular corticosteroids 32 7 (22)
SNRIs (duloxetine only) 6 6 (100)
NSAIDs (oral) 115 43 (37)
Glucosamine 31 9 (29)
NSAIDs (topical) 30 22 (73)
Chondroitin 19 9 (47)
Viscosupplementation 166 31(19)
Opioids (oral) 32 15 (47)
Acetaminophen 10 2 (20)
Total 649 155 (24)

OF THOSE WITH A RESPONDER ANALYSIS

SAMPLE SIZE DURATION CLEARLY PUBLICLY OR NO. MEETING ALL
2150 >8 WK NOT INDUSTRY FUNDED CRITERIA (%)*
5 10 11 5(2)
1 7 3 0(0)
6 6 0 0 (0)
42 23 1 1(1)
4 7 3 3(10)
15 8 0 0(0)
4 9 1 1(5)
17 26 1 1(1)
12 9 0 0 (0)
2 1 0 0(0)
108 106 20 11 (2)

AMSTAR—A Measurement Tool to Assess Systematic Reviews, NSAID—nonsteroidal anti-inflammatory drug, RCT—randomized controlled trial,

SNRI—serotonin-norepinephrine reuptake inhibitor.

*Retrieved from the top 5 systematic reviews (ranked by most recent year published and AMSTAR rating) from the review.
'See methods section for responder criteria.
*Responder analysis in addition to sample size =150, duration >8 wk, and clearly publicly funded.

not been identified in the included systematic reviews.
In prioritizing RCTs with responder analysis, we might
have inadvertently overestimated the treatment effect of
some interventions, as RCTs that did not achieve a clini-
cally important response might have been less likely to
report these data. Heterogeneity was high for most out-
comes, which might reflect differences in study popu-
lations (eg, affected joint), dosing, responder outcome
reported, or other unidentified study differences.

The adverse events reported are likely missing poten-
tial serious and rare adverse events because these are
not reported well in RCTs and are generally only cap-
tured comprehensively in observational studies, which
follow large numbers of patients for long periods of time
(eg, dependence potential of opioids, or NSAIDs and
gastrointestinal bleeds).3%3¢

In 2000, a European League Against Rheumatism
systematic review of 680 studies of knee osteoarthritis
found that only 5 of them reported responder outcomes
(20% reduction in pain).*” In our search, 155 (24%) RCTs
included a responder analysis. Additional limitations
include the lack of moderately sized publicly funded tri-
als that followed patients for more than 8 weeks. Only
2% of trials met all these criteria in addition to the inclu-
sion of responder analyses. This suggests that 98% of
research being conducted is not meeting critical quality
criteria to allow for accurate interpretation of potential
treatment benefits of the multitude of available interven-
tions for osteoarthritis. In an effort to facilitate shared
informed decision making with our patients, future stud-
ies evaluating osteoarthritis interventions should be at
least 12 weeks long, of reasonable size, and publicly

funded, and report the proportion of patients with 30%
or 50% improvement in pain.

Conclusion
Evidence suggests that exercise is an effective interven-
tion for achieving meaningful pain relief in osteoarthritis.
This is followed by intra-articular corticosteroids, SNRISs,
oral and topical NSAIDs, glucosamine, chondroitin, vis-
cosupplementation injections, and opioids. Both acet-
aminophen and rubefacients were similar to placebo.
No efficacy responder data were identified for plate-
let-rich plasma, counseling, cannabinoids, or tricyclic
antidepressants as treatment options for osteoarthritis.
Adverse event data for interventions in osteoarthritis are
limited and further research is required.

Findings of this systematic review were used to develop
a clinical decision aid (page 191)* and will be combined
with similar systematic reviews and tools on other types of
pain to inform future guideline development.
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