Tramadol for Osteoarthritis: A Systematic Review

and Metaanalysis
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ABSTRACT. Objective. Tramadol is increasingly used for the treatment of osteoarthritis (OA) because it does not

produce gastrointestinal bleeding or renal problems and does not affect articular cartilage. We sought to
determine the analgesic effectiveness, the effect on physical function, the duration of benefit, and the
safety of oral tramadol in people with OA.

Methods. We searched the Cochrane Central Register of Controlled Trials (Central), Medline, Embase,
and Lilacs databases up to August 2005. We included randomized controlled trials (RCT) that evaluat-
ed the effect of tramadol or tramadol plus paracetamol on pain levels and/or physical function. No lan-
guage restriction was applied.

Results. We included 11 RCT with a total of 1019 participants who received tramadol or
tramadol/paracetamol and 920 participants who received placebo or active control. Participants who
received tramadol reported (1) less pain [-8.5 units on a 0100 scale; (95% CI -12.0 to -5.0)], a 12%
relative decrease in pain intensity; (2) higher degree of global improvement: one of every 6 individuals
taking tramadol or tramadol/paracetamol exhibited at least moderate global improvement (95% CI 4 to
9); and (3) improvement in stiffness and function, an 8.5% relative improvement in Western Ontario
and McMaster University Osteoarthritis Index score, than patients who received placebo. In terms of
adverse events, one of every 5 participants who received tramadol or tramadol/paracetamol experienced
minor adverse events and one of every eight stopped taking the medication because of adverse events
(95% CI 7 to 12) compared to participants who received placebo.

Conclusion. Tramadol or tramadol/paracetamol decreases pain intensity, produces symptom relief, and
improves function in patients with OA, but these benefits are small. (J Rheumatol 2007;34:543-55)
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Osteoarthritis (OA) is one of the most frequent disorders in
the population and is the most common cause of disability in
older adults'. Pain is the most common symptom of OA, and
as pain levels rise, people experience a reduced range of
motion and increasing disability?3. The pain and function lim-
itations substantially reduce the quality of life of people with
OA. Indeed, individuals with OA have a lower quality of life
on average than individuals with gastrointestinal, cardiovas-
cular, or chronic respiratory illnesses!.

The treatment goals for OA are to relieve pain, to prevent
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complications such as muscle atrophy or joint deformities,
and to maintain and/or improve functional status and quality
of life*3.

A wide variety of pharmacological therapies are used to
treat OA including nonsteroidal antiinflammatory drugs
(NSAID) and analgesics such as acetaminophen and tramadol.
NSAID are the cornerstone of pharmacological therapy for
the management of OA. However, their use is associated with
gastrointestinal and renal problems, especially in elderly peo-
ple. Also, there is a theoretical concern that NSAID may
accelerate the course of OA®, as they may be toxic to articular
cartilage’. The deleterious effect of NSAID on bone healing
seems responsible for the increased incidence of nonunion
following spinal fusion surgery in patients exposed to high
doses of NSAID in the postoperative period®”. Aceta-
minophen (paracetamol), although not associated with an
increased risk of gastrointestinal events or with cartilage tox-
icity, is less effective than NSAID in reducing pain in patients
with hip and knee OA who exhibit moderate or severe levels
of pain’.

Tramadol is increasingly used for the treatment of OA
because, in contrast to NSAID!%!! tramadol does not produce
gastrointestinal bleeding or renal problems, and does not
affect articular cartilage. Tramadol is an atypical opioid, as it
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exhibits a dual mechanism of action: tramadol activates opi-
oid receptors and descending inhibitory pain systems'2. This
dual action makes tramadol an attractive option.

Although the analgesic effectiveness of tramadol for acute
and neuropathic pain has been established, there are no sys-
tematic reviews that evaluate the effectiveness of tramadol for
OA. The effectiveness of tramadol in OA is unclear: tramadol
lacks peripheral action (i.e., it has no antiinflammatory proper-
ties) and its effectiveness may decline with chronic use (i.e.,
development of tolerance), as part of its action is opioid-relat-
ed. Nonetheless, the central action of tramadol could be of
great benefit, as this action could decrease the central neuronal
sensitization produced by the persistent nociceptive peripheral
input!3. In addition, tolerance may not substantially affect
longterm effectiveness; a systematic review has shown that
44% of participants prescribed opioids for chronic noncancer
pain continued to take opioids for up to 24 months'*.

Therefore, we sought first to determine the effectiveness of
oral tramadol for relieving pain and improving physical func-
tion in people with OA, second to assess the duration of any
benefit, and third to determine the safety of tramadol.

MATERIALS AND METHODS

We considered for inclusion only randomized controlled trials (RCT) that
evaluated the effect of tramadol or tramadol plus acetaminophen on pain lev-
els and/or physical function in people with OA. Published or unpublished
studies were eligible, but studies had to compare tramadol with placebo or
with an active pharmacological treatment. We included studies that evaluated
participants who met the American College of Rheumatology (ACR) clinical
criteria for OA, studies that evaluated participants with radiographic evidence
of OA, and studies in which authors stated that only participants with OA
were included.

To be included, studies had to evaluate and report the effect of tramadol
on pain intensity or physical function, or to evaluate and report adverse events
of tramadol. The studies also had to compare tramadol (with or without acet-
aminophen) with another pharmacological treatment, either a placebo or an
active treatment.

We excluded studies that evaluated other types of arthritis (e.g., rheuma-

toid arthritis), non-osteoarthritic joint pain, or back pain. Back pain was
excluded because this symptom is associated with a variety of diseases with
dissimilar pathophysiology.
Search strategy. We searched the Cochrane Central Register of Controlled
Trials (Central) in The Cochrane Library to August 29, 2005, Medline 1966
to third week of August 2005, Embase 1980 to September 15, 2005, and
Lilacs 1982 to August 29, 2005. We looked for unpublished trials in confer-
ence abstracts of the International Association for the Study of Pain and the
ACR Annual Scientific Meetings from 2002 to 2005. In addition, we contact-
ed Grunenthal (the manufacturer of tramadol; Grunenthal GmbH, Aachen,
Germany) and Biovail Pharmaceuticals (Mississauga, ON, Canada). No lan-
guage restriction was applied.

‘We communicated with the authors to secure information not presented in
the articles. We searched bibliographies from all retrieved articles for addi-
tional studies.

Study selection. We retrieved in full all articles in which the abstract made ref-
erence to a trial of tramadol and OA. If there was no abstract, we retrieved the
article in full.

Data extraction. Two independent reviewers extracted data. We discussed
disagreements to reach a consensus and assigned a third reviewer when nec-
essary. We recorded the agreement of the reviewers.

Quality assessment. We separately rated and described whether the trial
reported a description of the randomization; allocation concealment; masking
process; that withdrawals were 20% or more; the similarity between baseline
characteristics of the treatment groups; and analysis of the outcomes accord-
ing to the intention-to-treat principle.

Measures of treatment effect. Pain intensity. If authors reported pain intensi-
ty using visual analog scales or numeric rating scales, we extracted the mean
and standard deviation (SD) of pain intensity in each study arm after treat-
ment, and then we calculated the mean difference. In cases where the studies
reported the difference in pain intensity with no measure of dispersion, we
estimated the standard error of the difference from the p value and the num-
ber of subjects in each arm, as described in the Cochrane manual. To pool the
data, we used the generic inverse variance method.

To determine the difference in pain intensity, we pooled the results from
studies that assessed pain intensity using scales from 0 to 100 and 0 to 10.
Two of the placebo-controlled studies reported pain intensity using a Likert
scale!>-10, These studies were excluded from the pooling of the pain intensity
estimates, but were included in the estimate of patient global assessment of
response to treatment.

Pain relief. If authors reported pain relief, we obtained the proportion of par-
ticipants who achieved at least moderate relief.

Physical function. We extracted the mean (+ SD) of the composite Western
Ontario and McMaster University Osteoarthritis Index (WOMAC) score in
each study arm after treatment and calculated the mean difference. This
instrument assesses pain, disability, and joint stiffness. We followed the same
procedure discussed above for studies with no measure of dispersion. To pool
the data, we used the generic inverse variance method.

Patient global assessment of improvement. We determined the proportion of
participants who reported at least moderate improvement and calculated the
risk ratio (RR) and the corresponding number needed to treat to benefit
(NNTB).

Safety of tramadol. To evaluate the safety of tramadol, we extracted the pro-
portion of subjects who developed minor or major adverse events and calcu-
lated the corresponding number needed to treat to harm (NNTH).

We defined minor adverse effects as events of a mild nature (e.g., mild
nausea or constipation). We defined major adverse effects as events of suffi-
cient severity to cause participants to stop taking the medication (e.g., severe
nausea).

Duration of benefit. To determine how long the benefit persisted, we divided
the studies into 2 groups, depending on the duration of followup: (1) up to 8
weeks of followup, or (2) longer than 8 weeks of followup.

Assessment of heterogeneity. To evaluate heterogeneity, we used the Q test
and the I statistic'”. We considered values less than 0.1 indicative of nonho-
mogeneous studies.

We analyzed placebo-controlled studies and active-controlled studies sep-
arately. We analyzed together studies that evaluated tramadol alone or tra-
madol plus acetaminophen, as the results of these trials were similar. We used
a fixed-effect model for the quantitative analysis because the results were
similar across studies.

Assessment of reporting biases — sensitivity analysis. To investigate the
effect of publication bias, we calculated the number of undetected negative
studies needed to change the conclusion that a positive effect existed. These
calculations were based on the “trim and fill” method developed by Duval and
Tweedie. For this analysis, we employed the command “metatrim” in Stata
statistical software.

Assessment of agreement between review authors. To estimate the agreement
between review authors, we calculated the percentage of agreement for nom-
inal variables and the concordance correlation coefficient for continuous vari-
ables.

Grading of evidence and clinical relevance tables. To grade the evidence, we
used the grading system recommended by the Cochrane Musculoskeletal
Review Group!8 as follows: (1) Platinum: A published systematic review that
has at least 2 individual controlled trials, each satisfying the following:
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sample sizes of at least 50 per group, blinding of patients and assessors for
outcomes, handling of withdrawals > 80% followup, concealment of treat-
ment allocation. (2) Gold: At least one RCT meeting all of the following cri-
teria for the major outcome(s) as reported: sample sizes of at least 50 per
group, blinding of patients and assessors for outcomes, handling of with-
drawals > 80% followup, concealment of treatment allocation. (3) Silver: A
systematic review or randomized trial that does not meet the above criteria.
And (4) Bronze: At least one high-quality case series without controls, or with
the conclusion derived from expert opinion.

RESULTS

All included studies were obtained from the electronic data-
base searches. Identified studies from conference abstracts
were included in the electronic database searches. We trans-
lated articles from Croatian, Portuguese, Russian, and
Spanish.

Twenty-seven studies were excluded. Table 1 displays the
reasons for exclusion.

Eleven RCT were included, with a total of 1019 partici-
pants who received tramadol or tramadol/paracetamol and
920 participants who received placebo or active control (Table
2). All RCT were parallel in design, with 2 exceptions'®20 that
were crossover in design. One study provided no data on the
effectiveness of tramadol?!, as the aim of the study was to

Table 1. Excluded studies.

Author Year Reason for Exclusion
Adler 2002 All arms evaluated tramadol
Altman 2004 Narrative review

Anonymous (a) 2003 Narrative review

Anonymous (b) 2003 Narrative review

Bloodworth 2001 Narrative review

Blumstein 2005 Narrative review

Bodalia 2003 All arms evaluated tramadol

Brant 2005 Narrative review

Filho Amaral 2003 OA not evaluated

Ithoh 2001 Narrative review

Lazebnik 2004 Nonrandomized

McClellan 2003 Narrative review

Monging 2004 All arms evaluated tramadol

Muller 2001 Tramadol not evaluated

Mullicam 2001 RCT, but evaluated back pain and OA,
and results not reported separately

Nachamie 2005 Narrative review

Pavelka 2000 Nonrandomized

Punwani 2004 Letter to the editor

Rauck 2006 RCT, but evaluated OA and other pain
syndromes and results not reported
separately

Reig 2002 Narrative review

Rosenthal 2004 Subanalysis of a study already included

Roth 1998 RCT, but evaluated back pain and OA,
and results not reported separately

Ruoff 1999 RCT, but evaluated back pain and OA,
and results not reported separately

Schnitzer 2002 Narrative review

Schnitzer 2003 Narrative review

Spinewine 2005 Narrative review

Vlack 1996 Nonrandomized

evaluate the tramadol-sparing effect of naproxen. However,
this study provided data for the evaluation of safety.

All studies were funded by the pharmaceutical industry,
with the exception of Bianchi, et al??.

Six studies used placebo controls!'>162123-25 In 5 studies,
the active control was either paracetamol 1.5 mg/day??,
diclofenac 89 mg/day?’, dihydrocodeine 120 mg/day?S, dex-
tropropoxyphene 300 mg/day?’, or pentazocine!®.

Nine studies!'>19-2326-28 eyaluated tramadol alone and
216,24 evaluated tramadol plus paracetamol. These 2 studies
evaluated the same oral presentation (tramadol 37.5 mg and
paracetamol 325 mg). The mean dose of tramadol adminis-
tered was 201.4 mg + 50.15 mg.

All studies evaluated individuals with symptomatic OA of
the hip and/or knee. The average number of participants in the
tramadol and control groups was 91 (minimum 10, maximum
197) and 80 (minimum 10, maximum 154), respectively. The
average length of followup was 35 days (minimum 7 days,
maximum 91 days).

Five studies!>16-2023.24 reported the effect of tramadol on

function using the WOMAC Index. One study?* also evaluat-
ed function with the Medical Outcomes Study Short Form-36
Health Survey (SF-36) and one study evaluated function with
daily activities!®. None of the studies evaluated radiological
improvement with imaging.
Methodological quality of included studies. Only one study did
not mask the investigator526; in all other studies, both investi-
gators and subjects were blinded. Only one study!'® described
concealment of allocation, and 2 of the 11 studies (18%) lost
20% or more of the subjects to followup?*28 (Table 3).

Agreement of reviewers. The agreement between the evalua-
tors was high. The agreement for nominal variables was
between 80% and 100%. For continuous variables, the con-
cordance correlation coefficient was between 0.94 and 1
(Table 4).

Outcomes. Pain intensity. Placebo-controlled studies: 3 place-
bo-controlled studies reported data on pain intensity from 362
participants who received active treatment and 387 participants
who received placebo. The results were homogenous (I? =
0%). Participants who received tramadol had an average of 8.5
units less pain [on a scale from 0 to 100 (95% CI —12.05 to
—4.9)]. This represents a relative decrease of 12% from the
mean baseline intensity of 69.5 in the control group (Figure 1).

Active-controlled studies: Participants who received tra-
madol had larger decreases in pain intensity than those who
received dihydrocodeine?®, dextropropoxyphene?’, or penta-
zocine!®. However, paracetamol (1500 mg/day) provided a
larger decrease in pain intensity than 150 mg/day of tramadol
in a small study?? (Figure 1). The studies by Wilder-Smith, et
al?® and Bird, et al'® are not included in the graph because
they did not use a 0-10 or 0-100 scale.

Pain relief. Two placebo-controlled studies'>?* reported data
on pain relief from 216 participants who received active treat-

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2007. All rights reserved. |—

Cepeda, et al: Tramadol for OA

545

Downloaded on February 10, 2026 from www.jrheum.org


http://www.jrheum.org/

dnoi3 oqaoerd ur 99
Jo 01 ‘dnoig jopewren ur

€9 JO {1 :SIUSAQ ISIAPE O} Anp
S[EARIPYIA “XOPU] DVINOM WM

skep [ 10
0qooe[d paAredal
dnoi3 jonuod

99 = N [onuo)
€9 = N dnois [opewrer],

ParenyeAd uonoun,j "so[eds JayIT ym ‘popaau J1 Kep/Sw douy Jo YO Jo
ParenyeAd JUSWISSISSE [QO[S [[BIOA0 00t 01 dn sjuswaIouT SISOUSEIP POULIIUOD 1D pur[q-e[qnop
pue Jorjo1 ured ‘oreos [eqIoA Sw (g [opewen KqreorSororpex REIlichliii
pasn J0N IIm pajenyeAd AJIsusjul ureq poaA1adar dnoid eanoy Y syuedronred ‘IoreIRd ¢ UUBWIYISIAL]
SOTSAT[RUR 9ATIOVNAS T-XOD
paaradar sdnois yjoq ur
dnoi3 oqoaoeld sjuedionaed ‘papasu J1 Kep/sio[qer
ut 61 Jo 9 ‘dnoi3 g 0} dn spremidyje pue (]
[opewen ut ¢G[ Jo 0Z Ke uo Aep/sioiqe) 4 03 dn
ISJUQAQ 9SIOAPE O} NP pasearour sem 9so( ‘SAep 6 $ST = N [01U0)
S[EMBIPYIA "9CAS UM 10J 0qaoe[d paArddal €61 = N dnoi3
parenyeAd sem uonouny dnoi3 jonuoo {(Sw [owreyaoeIed/[opeuRL],
[ed1SAYd “Xapul DVINOM Gzg) [owreyooered snid “eouy Jo dry jo 10¥ purq-9[qnop
puE SVA M pajen[ead (8w ¢/ ¢) TopewIEn VO Jo 134 | uey) peslichyil jalei
pasn JON QIoM UOTIOUNJ pUE UTed paA1aoar dnois eanoy arow im syuedronied ‘IorreIRd e e
$1091J0 opIs payioder [opewen
0} pasodxa syuedronted 1omo
‘[owrejooered Jo s)o[qe) Jomaj
paxmbai pue ssouyns ssof Jo
paurejdwos [opewer 03 pasodxa
syuedronied -Juowssasse [eqo[3 pue
juouredur [euonouny ‘uroped
daars a10m SOWOIINO AIEPUOIAS
*sowoo)no Arewid paropIsuod arom
$391qe) [owejadered Jo roqunu pourad noysem oN ‘sAep £
pue ssoupns Suruiow Jo AJLIdAdS 10J (Aep/sowin) 4
pue uoneing ‘N parrjaid Sw ()¢) auroozejuad
pue s2109s ured 19mo| paaradar dnoid Qouy Jo diy
paniodor [opewren SurAraoax [onuod {(Kep/sowmn Jo YO Jo sisougerp
syuedronaed -o[eos [eqIoA fIm  Sw ()G) [opewIEn PoWLIJUOD A[[eo130[0Ipel 1D¥ pul[g-s[qnop
pasn JON pajen[eAd Asusjur ureq PaAT1aa1 dnoid eanoy M S)Npe O ‘IOA0SSOID) crPd
dnoi3 jowrejeoered ur
01 Jo o ‘dnoi3
[opewen ul O] JO ¢ :SJUQAD
9SIOAPE 0) INP S[EMBIPYIIA skep / 10
asuodsax ‘SVA Jim (Kep/sowm ¢ 3w OpS)
ON ‘Jerar ured pajen[ead Aysudur ured ‘d [owreydoered poATaddX
i syuedronred jo Q0oUBISqNS pUE UDYNA[IoIUI JO [onuoos:(Kep/sown ¢ 01 = N [onuo)
a8ejueorad 10 yse 0} SUOTIEIIUIOUOD PIN[J [BTAOUAS Sw ()G) Jopewen 01 = N dnoiS [opewei], 1D purq-e[qnop
pasn 10N IoyIne pajorIuod M aredwod 0] sem wry PpaA1adar dnoid eanoy Qouy JO VO WM SInpy ‘IorreIRd Zuouerg
21005 [2101 DVINOM oqadeld zz| Jo 6 dnois 7¢I = N [onuo)
pazirewaou oam Jurjood 10 [opewen ut 4] Jo skep $8 $21 = N dnoi3 (yq)
‘parsenbar uonewojur e €€ ISJUQAQ ISIOAPE 10J 0qaoe[d paAradal 9SBI[I-PIPU)XD [OPRIIRL],
popraoid Joyny "parrodar 0] 9Np S[EMBIPUYIA [onuod {(Aep/3w "BLIILIO J1jsougeIp
Sem Xopu] JVINOM Xopu] DVINOM pue 00t 01 dn ‘Aepyao1m) AOV 1w syuedonied LD¥ pul[qg-9[qnop
moy KJ1e[o o) SVA WM pajen[ead Sw 001) ¥4 [opewen 99Uy JO VO Yim po sIk REIliERl i
pasn JON Joyine pajoeIuod M QI9M UONOUN] pUE UTed PaA1ooa1 dnoi3 oanoy |1 1se9[ Je syuedronreq ‘IorreIRd czInqeg
JUSWBIOUOD)
uoneoo[y SQION sowooInQ) SUOTJUSAISIUT syuedronied SPOYIIA Apm§

'S9IPNJS POPN[OUT JO SONSLIDOBIRYD) ‘7 2]qN[

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2007. All rights reserved. |—

The Journal of Rheumatology 2007; 34:3

546

Downloaded on February 10, 2026 from www.jrheum.org


http://www.jrheum.org/

[TONPIN-OYIIQ) 108IU0D
am Jey) parsadsns

paltodar sem SJUSAD ISIOADPE
0} anp Ade1dyy panunuoosip
oym sjuedronted Jo ‘oN
-aseyd purjg—o[qnop ayj Surnp
Kysuayur ured uo evlep ON
‘sjuawaanbar uaxoideu

aseyd purjg-oqnop
9y Suumnp Aysuojur
ured uo ejep oN
‘sjuowralbar uaxoideu
PaseaIoap [opewen

syoam 7 A19A9 Jw ()G O} paonparx
sem asop uaxoideu ay) aseyd
pui[q-a[qnop Sutm( ‘sKep ¢
10} uaxoideu snid oqooerd
PaAT19221 [onuod ‘uoxoideu snid
[opeweI) paA1adar dnoid 2AnOY
‘(sxopuodsaruou/siopuodsar)
uaxoideu Sw 0o O
asuodsar uo paseq parjreIs sem
UOTJRZIWOPUERY] "PZIWIOpUEI
Qrom uaxoideu Sw ()¢
1M 9A[0SAI Jou pIp ured
asoym syuedionred -oseyd
PUI[G—o[qnOp oom g )
parenyead ap “soseyd g

LOY puIg-a[qnop

oym ‘royine PaseaId9p [opewIEn) JOYIoyM IOUJOYM QUIULINP pey Apmg "9ouy Jo VO REIERlI i
pasn JON AU} POIOBIUOD A QUIULIOJOP 0} Sem WTe ATeW L 0] Sem WIe ATewL ] onewoydwAs YPIm sINpy ‘Torrered SCTAILIRIN
uonedIpow Jurye)
paddoys oeuajo[oIp Jurye; a[Iym
juaned | ‘uonesrpaw Sunye)
paddo)s [opewen Sunyey o[rym porxad jnoysem
(ewopo syuonjed G :S)UOAQ 9SIOAPE O} onp M T M sKep g7 10J
onjoImouoI3ue) s[emeIpyIIA, ‘soseyd jueunean) yioq (pue wop uo Aepysown ¢ 03 dn 09 = N [onu0)
1091J9 9PIS JIIAIS UL TR[TWIS 9IOM JUQUISSISSE Sw ()G 03 G7) SBUIJO[IIP U 09 = N dnoi3 jopewrel],
® pasuaradxa [eqoI3 pue xopuj asodwo) ‘(puewap uo Aep/sowry Qouy Jo diy Jo yQ Jo
JBRUQJO[IIP DVINOM ‘S2109s AJIsudur ured ¢ o1dn 3w Q7 SISOUSEIP POULIJUOD
PoALRda1 Oym Xopul DVINOM M 01 0S) [opewen 0} A[rearsojorper LD¥ pul[q-9[qnop
pasn JON juedronred ouQ pajen[eAd uonounj pue ured paziwopuer sjuedonreg yIm synpy IOAOSSOID) sePARd
dnoi3 ogooerd ur g1 jo g ‘dnoi3 uonedIpawt
[opewen Ul [[] JO $ :SIU9AD anosal [ourejodered
ASIOAPE 0] NP S[EMEBIPYIIA YA JUdUIRAI) I+ = N [onuo)
dnoi3 oqooeld JUBIIWOOUO)) "SAep 16 = N dnoiS jopewer],
ur 94°¢9 sa dnoi3 jopewren 1 1oj oqaoeld BLIQLIO
9} UT UOTJEOIPAW 9NISAI JOO) paareoar dnoi3 wspewnayy isuresy ondeo|
syuedionaed Jo 9,04 ‘poen[ead osfe [onuod {(Aep/Sw ueadoing ay) yym opewr
UONEBIIPAW dNISAI JO SN pue 007) 9sed[aI paurelsns SISougel(] oauy 1D¥ purg-s[qnop
JUWISSISSE [BqO[S JUANEd "SVA 41 [opewen 10 dIg Jo O yiim RENER L]
pasn JoON M pajenyead A)isuoiul ured PoA190a1 dnoi3 oANdY PIO sIeaA ()8—G¥ SINPY ‘To[Tered ggPUUOTBIA
Aepysown ¢ Sw Q[
suaydAxodoidonxap
dnoi3 10 Kep/sowun
quaydAxodoxdonxap ur gz | ¢ Sw | [opewen
Jo ] ‘dnoi3 jopewen ur 0) PIZIWOPUEI AIIM 621 =N [onuo)
GET JO 8 ISIUAAD SIADE syuedronted ‘sAep ] G¢1 = N dnoi3 [opewrel],
0} onp S[EMEBIPYIA ‘SVA 10§ uoydAxodoidonxap douy Jo diy
1M PoIenJeAd Sem JOI[ox paareoar dnoi3 JOo YO Jjo sisouserp 1D purq-e[qnop
ured pue soAn0d(pe YIm [onuod ‘{[opewen pawIjuod A[resrsoorper RElliEhli i
pasn 10N pajen[eAd Kjisuojur ureq PaA1a031 dnoi3 aAnoYy im syuedronreq ‘Io[Tered JZuesudf
JUSWI[BIOUOD)
uoneoo[y SOJON. sowooInQO SUONUIAIAU syuedronied SPOYIIN Apmi§

"(28pd 1x2u sanuUPUOD) PANUNIUOD) 7 2]qN[

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2007. All rights reserved. |—

547

Cepeda, et al: Tramadol for OA

Downloaded on February 10, 2026 from www.jrheum.org


http://www.jrheum.org/

*9SB[AI PAPUAX? YT

asuodsox ON 'Sju2A9

payodar jou
QIoM SJUQAD ISIOADE
QIOAQS O JOUTW YIIM
s302[qns Jo seSejuadiog
‘dnoi3 jopewen
9} Ul UOWWIOD JIOW
QI0M SJUQAD OSIOADE JOUTIA
“JUSWOAOW 1M AJISUSIUT
ured ur 90ULIQJIP OU Ing
QUIOPOO0IPAYIP IIM UBTY)
[opewer) yIIm IsaI
e Aysuayur ured Jomo[

skep
1s11J 10} UOTBNN) SOP
10J pazifedsoy orom
syuedronied ‘pagueyoun
PAUTRWAT UOTIBOIPIW
o1seS[eue SNOTAdIJ
‘ured y3noiyyeaiq 1oy
pasn sem O} PIZIWOPUET
arom syuedronred jey) odK)
Qures 9y} Jo uUoredIpaw
QSBI[aI QJeIpaww] ‘SABp 87

62 = N [o1u0)

papuI[q jou

9sI10ApE Jofew pue pawuodar s1oyIny 9[eds 10J 4 1 K10A9 (Sw ()9) 87T =N QIom SIOJen[eAq
Jourwt yim syuedronred 2Anoafpe jurod ¢ QuIOpoo0IPAYIp Sunoe uoj dnoiS jopewely, ‘papuI[q IoMm
Jo 9Sejuadrad Jursn JuswoAoW YIIm paarddar dnoid [onuod juowdedar syuedronieq
QUIULID)AP O} Joyne PUE 1SOI Je PAJen[eAd {(Sw 0Q1) pIeIey [opewen souy Jo dry Sunreme LY Iojueonnux oIS
pasn JoN AU} PIOBIUOD IM sem Ajsuojur ured PaA120a1 dnoi3 aAnoy pIO SIK /-0 SINPY [e[rereq -IOPIIA
[0Nuod [[] JO
9 ‘dnoi3 [opewen ur
L61 JO GT :SIUAD ISIOADE 0)
anp sfemeIpyiIp “(oeds jurtod 4 jo
asnedoq Jurjood ay) ut pasn
jou ejep) 0qade[d paAIadal
oym syuedronaed ueyy Anuo
ured ssof pey [opewren) Apnjs 210Joq USYE) SASOP
PpaAraoar oym syuedronreq wes Y} Je 7-X0D
‘pariodar os[e sem J0 qIVSN Surareoar 111 = N [onuo)
21098 Xopu[ DVINOM penunuod sjuedonred 161 = N dno13
‘panodar sem 1039180 ' JO wnwIxew [oureyooeIed/[opewrel],
Jorpa1 yoes ur syuaned © 0) PaseaIour sem Aep 7-X0D 1o
(Jorpox ured JO 98eIua019d “(9I10A9S ® s30[qe} JO "ON 'sKep O ATVSN Jo sesop d[qels
Jjeropows i s3oafqns Jo ‘aJeIopow ‘p[Iwl ‘ouou) 0qaoe[d pPaATadal [01U0D paAreoar syuedronred
a8ejuaored) uorewrojur 9reds aandalpe jurod 4 {(Bw gzg) [owreyooered -9uy Jo diy Jo yvO 1DY purg—e[qnop
paisonbar paureiqo pue ' SuIsn pojen[eA Jorjer snid (Sw ¢'/¢) Jopewen onewodwAs yim pjo REIliERl il
Jrenbapy Ioyjne pajorIuod M ured pue Kyisudur ured PaA12031 dnoi3d aAnoy sIeak G/—G¢ SINPY ‘lorreed o1 PIPLISATIS
JUQWIBIOUOD)
uoneoo[y SOJON sowoonQ) SUONIUIAIAIU syuedronreq SPOYIIN Apmi§

‘panunuo) °Z 21911

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2007. All rights reserved. |—

The Journal of Rheumatology 2007; 34:3

548

Downloaded on February 10, 2026 from www.jrheum.org


http://www.jrheum.org/

Table 3. Quality of studies.

Trial Randomization Concealment Evaluators Patients Groups Similar  Intention-to-treat < 20% Lost to
of Allocation Blinded Blinded at Baseline Analysis Followup
Babul? Yes No Yes Yes Yes Yes No
Bianchi?? Yes No Yes Yes Yes Yes Yes
Bird!? No No Yes Yes Yes Yes Yes
Emkey2* No No Yes Yes Yes Yes Yes
Fleischmann!® Yes No Yes Yes Yes No Yes
Jensen?’ Yes No Yes Yes Yes No No
Malonne?® Yes No Yes Yes Yes No Yes
Pavelka?® Yes No Yes Yes Yes Yes Yes
Schnitzer?! No No Yes Yes Yes No Yes
Silverfield!'® Yes Yes Yes Yes Yes Yes Yes
Wilder-Smith?®  Yes No No Yes Yes Yes Yes

Table 4. Agreement between evaluators.

Nominal Variables Agreement (%)

Include 90
Study design 90
Method of randomization 90
Concealment of randomization 90
Blinding of investigators 100
Blinding of patients 100
Similarity of groups at baseline 100
Type of analysis 80
Losses to followup 80
Continuous variables Concordance correlation coefficient
Mean pain intensity (tramadol group) 1
Mean pain intensity (control group) 1
No. of patients with at least 50% pain relief 1
(tramadol group)
No. of patients with minor adverse events 0.94
(tramadol group)
No. of patients with major adverse events 0.94

(tramadol group)

ment and 218 participants who received placebo. The results
were homogenous (12 = 0%). Tramadol increased (by 53%)
the likelihood of a moderate improvement compared to
placebo (95% CI 1.1 to 2.0). This is equivalent to an NNTB of
8 (95% CI 5 to 25).

Global assessment of improvement. Improvement in placebo-
controlled studies: 4 placebo-controlled studies reported the
percentage of participants with at least moderate improve-
ment. The results were homogenous (I> = 0%). Tramadol
increased (by 35%) the likelihood of a moderate improvement
compared to placebo (95% CI 1.2 to 1.5). This is equivalent to
an NNTB of 6 (95% CI 4 to 9; Figure 2).

Improvement in active-controlled studies: Tramadol
increased the likelihood of a moderate improvement com-
pared to dextropropoxyphene (by 38%) and pentazocine (by
150%), and was as effective as diclofenac in the crossover
study (Figure 2).

Physical function. WOMAC Index score in placebo-con-

trolled trials: 4 studies evaluated the WOMAC. A reduction in
the WOMAC score represents an improvement in partici-
pants’ pain, stiffness, and function. The reduction in the score
was larger in the tramadol group than the placebo group
(-0.34 on a 0-10 scale; 95% CI —0.49 to —0.19). This repre-
sents an 8.5% relative reduction in the mean baseline score of
4 (i.e., an 8.5% relative improvement; Figure 3).

WOMAC score in active-controlled trials: In the study by
Pavelka, et al?’, the improvement in the WOMAC score was
similar when participants received either tramadol (3.9 + 1.6)
or diclofenac (4.0 £ 1.7).

Duration of benefit. Placebo-controlled studies: In the 3
placebo-controlled studies that followed participants for more
than 8 weeks (84, 91, and 91 days, respectively), tramadol was
more effective than placebo. Similar results were found in a
study with a shorter followup?®.

In terms of pain intensity, the mean difference between the
tramadol and placebo groups was —9.1 units on a 0-100 scale
in the studies with longer followup, and —7.6 units on a 0—100
scale in the study with shorter followup (Figure 4). In terms of
patient global assessment of response, the relative risk of an
improvement with tramadol was 1.36 in the studies with
longer followup and 1.38 in the studies with shorter followup
(Figure 5). A summary of all the above outcomes is presented
in Tables 5 and 6.

Safety. The most common adverse events reported in partici-
pants exposed to tramadol or tramadol plus paracetamol were
nausea, vomiting, dizziness, constipation, somnolence, tired-
ness, and headache. In these short-term studies, there was no
report of any life-threatening event in participants exposed to
tramadol or tramadol plus paracetamol. There was one serious
event in the study by Pavelka, et al?* — one participant who
received diclofenac experienced angioneurotic edema.

Minor adverse events in placebo-controlled studies: 4
placebo-controlled studies reported the proportion of subjects
with minor adverse events. The results were homogenous
(I> = 32.9%). Participants who received tramadol had 2.17
times the risk of developing minor adverse events (95% CI
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Review: Tramadol for osteoarthritis (For publication)
Comparison: 01 Pain intensity using a 0-100 scale
Outcome: 01 Weighted mean difference in pain intenstity (scale 0-100)
Study Mean difference (fixed) Weight Mean difference (fixed)
or sub-category Mean difference (SE) 95% Cli % 95% Cl
02 Weighted mean difference in placebo-controlied trials (0-100 scale)
Babul 2004 -12.7000 (3.8100) - 22.92 -12.70 [-20.17, -5.23]
Emkey 2004 -6.8000 (3.0000) k| 36.97 -6.80 [-12.68, -0.92]
Malonne 2004 -7.6000 (2.8800) = 40.11 -7.60 [-13.24, -1.96]
Subtotal (35% CI) $ 100.00 -8.47 [-12.05, -4.90]
Test for heterogeneity: Chiz =163, df =2 (P =0.44),F = 0%
Test for overall effect: Z = 4,65 (P < 0.00001)
03 Weighted mean differencein pain intensity in active-controlied trials (0-100 scale)
Jensen 1994 =-5.0000 (3.2000) 89.83 -5.00 [-11.27, 1.27]
Bianchi 2003 20.0000 (S.5100) ——— 10.17 20.00 [1.36, 38.64]
Subtotal (95% CI) 100.00 -2.46 [-8.40, 3.49]
Test for heterogeneity: Chi?=6.21,df =1 (P=0.01), F =83.9%
Test for overall effect: Z=0.81 (P=0.42)
-100 -50 0 50 100
Favors treatment  Favors control
Figure 1. Pain intensity in placebo and active controlled trials.
Review: Tramadol for ostecarthritis (Version 01)
Comparison: 02 Proportion of subjects with at least moderate improvement
Outcome: 01 Proportion of subjects with at least moderate improvement
Study Tramadol Control RR (fixed) Weight RR (fixed)
of sub-category niN niN 95% Cl % 95% Cl
01 Proportion of subjects with at least moderate improvement in placebo-controlied studies
Fleischmann 2001 z28/62 18/64 —-— 7.45 1.61 [1.00, 2.59]
Silverfield 2002 1597197 627111 - 33.35 1.44 [1.21, 1.73)
Emkey 2004 104/153 83/153 - 34.90 1.25 [1.04, 1.50]
Malonne 2004 66/85 67/112 - 24.31 1.30 [1.07, 1.57]
Subtotal (95% CI) 497 440 L 3 100.00 1.35 [1.22, 1.50]
Total events: 357 (Tramadol), 230 (Control)
Test for heterogeneity: Chi* = 1.89, df = 3 (P = 0.60), P = 0%
Test for overall effect: Z = 5.65 (P < 0.00001)
02 Proportion of subjects with at least moderate improvement in active-controlled studies
Jensen 1994 100/135 69/129 = 69.48 1.38 [1.15, 1.67]
Bird 1995 10/30 4/30 3.94 2.50 [0.88, 7.10]
Pavelka 1998 28/54 27/54 26.58 1.04 [0.72, 1.50]
Subtotal (35% Ci) 219 213 & 100.00 1.34 [1.13, 1.58]
Total events: 138 (Tramadol), 100 (Control)
Test for heterogeneity: Chi? = 3.32, df =2 (P = 0.19), F = 39.8%
Test for overall effect: Z = 3.36 (P = 0.0008)
01 02 05 1 2 5 10

Favors control  Favors treatment

Figure 2. Risk of having at least moderate improvement in placebo and active controlled trials.

1.77 to 2.66), compared to those receiving placebo (Figure 6).
This risk is equivalent to an NNTH of 5 (95% CI 4 to 7).
Minor adverse events in active-controlled studies:
Participants who received tramadol had a higher risk of devel-
oping adverse events than participants who received
diclofenac?” or dextropropoxyphene?’. This risk is equivalent
to an NNTH of 5 (95% CI 4 to 8). However, participants
exposed to tramadol had lower risk of developing adverse
events than participants exposed to pentazocine'? (Figure 6).
Major adverse events in placebo-controlled studies: 7 stud-
ies reported major adverse events that resulted in participants
suspending the treatment. The results were homogenous (12 =

38.8%). Participants who received tramadol (143 subjects of
710) had 2.6 times the risk of developing major adverse
events (95% CI 1.96 to 3.63) compared to those receiving
placebo (49 subjects of 626; Figure 7). This risk is equivalent
to an NNTH of 8 (95% CI 7 to 12). These adverse events were
nausea, constipation, dizziness, somnolence, pruritus, and
headaches.

Major adverse events in active-controlled studies:
Participants who received tramadol developed more adverse
events (53 subjects of 189) than participants who received
diclofenac or dextropropoxyphene (15 subjects of 183). This
risk is equivalent to an NNTH of 5 (95% CI 4 to 9). Similarly,
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Review: Tramadol for osteoarthritis (For publication)
Comparison: 03 WOMAC index total score in placebo-controlled trials
Outcome: 01 Weighted mean difference in WOMAC index total score in placebo-controlied trials
Study Difference in WOMAC (fixed) Weight Difference in WOMAC (fixed)
or sub-category Difference in WOMAC (SE) 95% Cl % 95% Cl
Fleischmann 2001 -0.8800 (0.3700) -— 4.35 -0.88 [-1.61, -0.15]
Silverfield 2002 -0.4700 (0.2080) —_— 13.75 -0.47 [-0.88, -0.06]
Babul 2004 -0.2700 (0.0940) —— 67.33 -0.27 [-0.45, -0.09]
Emkey 2004 -0.4000 {0.2020) — ] 14_58 -0.40 [-0.80, 0.00]
Total (95% CI) -l 100.00 -0.34 [-0.49, -0.19]
Test for heterogeneity: Chiz=3.16,df =3 (P=0.37),F=51%
Test for overall effect: Z = 4.45 (P < 0.00001)
-1 -05 0 05 1
Favors treatment  Favors control
Figure 3. WOMAC index.
Review: Tramadol for osteoarthritis (For publication)
Comparison: 04 Pain intensity in placebo-controlled studies with short and long follow up
Outcome: 01 Weighted mean difference in pain intensity in studies with short and long follow up
Study Mean difference (fixed) Weight Mean difference (fixed)
or sub-category Mean difference (SE) 95% Cl % 95% Cl
01 Short follow up
Malonne 2004 -7.6000 {2.8800) - 40.11 -7.60 [-13.24, -1.96]
Subtotal (35% CI) ¢ 40.11 -7.60 [-13.24, -1.96]
Test for heterogeneity: not applicable
Test for overall effect: Z = 2,64 (P = 0.008)
02 Long follow up
Babul 2004 ~-12.7000 (3.8100} - z2z.92 -12.70 [-20.17, -5.23]
Emkey 2004 -6.8000 {3.0000) L 36.97 -6.80 [-12.68, -0.92]
Subtotal (95% Cl) 4 59.89 -9.06 [-13.68, -4.44]
Test for heterogeneity: Chi*=1.48,df =1 (P =0.22), F=32.4%
Test for overall effect: Z = 3.84 (P =0.0001)
Total (95% CI) ¢ 100.00 -8.47 [-12.05, -4.90]
Test for heterogeneity: Chiz=1.63,df =2 (P =0.44), P =0%
Test for overall effect: Z = 4 65 (P < 0.00001)
-100 -50 0 50 100
Favorstreatment  Favors control

Figure 4. Pain intensity in studies with short and long followup.

subjects taking tramadol experienced more withdrawals than
patients receiving paracetamol (Figure 7). However, partici-
pants who received tramadol (9 subjects of 30) developed
fewer adverse events than participants who received penta-
zocine (11 subjects of 30).

Sensitivity analysis. Four unpublished placebo-controlled
studies that showed no effect of tramadol on pain intensity
would render the results of this systematic review not statisti-
cally significant.

DISCUSSION
There is gold-standard evidence that in OA tramadol is more
effective than placebo at reducing pain intensity, producing
relief of symptoms, and improving function. However, these
benefits are small.

In terms of a decrease in pain intensity, the maximum

decrease expected with tramadol or tramadol/paracetamol
would not be more than 12.5 units on a scale from 0 to 100.
This decrease represents the smallest change that people can
discern when pain is moderate; however, the same decrease
would be unnoticed when pain is severe3!. In terms of pain
relief or global assessment of improvement, the NNTB of tra-
madol is 6. This NNTB is similar to the NNTB of paracetamol
in trial participants with OA32. Paracetamol is also less effec-
tive than NSAID32. In terms of function, the improvement in
the WOMAC score is also small (8.5%)3.

The above benefits could be outweighed by adverse events,
as tramadol’s NNTH for minor adverse events is the same as
its NNTB for pain relief. In addition, the NNTH for major
adverse events indicates that, of every 8 people who receive
tramadol or tramadol/paracetamol, one will stop taking the
medication because of adverse events. In clinical practice, tra-
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Review: Tramadol for osteoarthritis (For publication)

Comparison: 05 Proportion of subjects with improvement in placebo-controlied studies with short and long follow up

Outcome: 01 Proportion of subjects with at least moderate improvement according to duration of follow up

Study Trestment Control RR (fixed) Weight RR (fixed)

or sub-category niN niN 95% Cl % 95% Cl

01 Short folow up

Silverfield 2002 1597197 627111 E 3 41.09 1.44 [1.21, 1.73]
Malonne 2004 66/85 67/112 - 29.95 1.30 [1.07, 1.57]
Subtotal (95% CI) 282 223 ‘ 71.04 1.38 [1.21, 1.58)
Total events: 225 (Trestment), 129 (Control)

Test for heterogeneity: Chiz = 0.66, df =1 (P = 0.42), P = 0%

Test for overall effect: Z = 4.85 (P < 0.00001)

02 Long follow up

Fleischmann 2001 z28/62 18/64 —-— 9.18 1.61 [1.00, 2.59]
Emkey 2004 54/91 34/71 +— 19.79 1.24 [0.92, 1.67]
Subtotal (95% Ci) 153 135 < 28.96 1.36 [1.05, 1.75)
Total events: 82 (Trestment), 52 (Control)

Test for heterogeneity: Chi* = 0.83, df =1 (P = 0.36), P =0%

Test for overall effect: Z = 2.34 (P = 0.02)

Total (95% CI) 435 358 ’ 100.00 1.37 [1.22, 1.55]
Total events: 307 (Treatment), 181 (Control)

Test for heterogeneity: Chi* =153, df =3 (P = 0.68), F=0%

Test for overall effect: Z = 5.26 (P < 0.00001)

01 02 05 1 2 5 10
Favors control  Favors treatment

Figure 5. Risk of having at least moderate improvement in studies with short and long followup.

Table 5. Clinical relevance table for global assessment of improvement.

Outcome Event Rate Event Rate Relative Risk  Absolute Risk Relative Change, NNTB No. of people ~ No. of people  Quality
in Treatment in Placebo (95% CI) Difference, % (95% CI) (95% CI) taking taking of
Group, (%) Group, (%) % (95% CI) treatment placebo Evidence
who achieved  who achieved
at least at least
moderate moderate
improvement  improvement
out of 100 out of 100
Global  307/435(70) 181/358 (50)  1.37 (1.2to 1.5) 19 (12 to 26) 37 (20 to 50) 6(41t09) 69 50 Gold
assessment
NNTB: number needed to treat to benefit.
Table 6. Clinical relevance table for pain intensity and WOMAC index total score.
Outcome No. of Patients Baseline Mean Weighted Mean Absolute Change Relative Change, %  Quality of Evidence
in Treatment in Control Difference (95% CI)
Group/No. of Group
Patients in
Control Group
Pain intensity 362/387 69.5+7.5 -8.5 (-12.05 to -4.9) 8.5 12 Gold
(0-100 scale)
WOMAC index 533/451 4+1.18 —-0.3 (0.49 to -0.19) 0.34 8.5 Gold

total score (0-10 scale)

madol tolerability may increase if a slow titration regimen is
implemented (e.g., 100 mg/day tramadol for 7 or 10 days, then
200 mg/day). This approach halves the proportion of people
who interrupt the therapy because of adverse events3*33 and
would translate into a much better NNTH — of every 33 peo-

ple who receive tramadol or tramadol/paracetamol, one will
stop taking the medication because of adverse events.
Contrary to the adverse events associated with the use of
tramadol, the chronic use of NSAID is associated with serious
and life-threatening events especially in the elderly — gas-
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Review: Tramadol for osteoarthritis (For publication)
Comparison: 06 Proportion of subjects with minor adverse everts
Outcome: 01 Proportion of subjects with minor adverse everts
Study Treatment Control RR (fixed) Weight RR (fixed)
or sub-category niN ni 85% Cl % 95% Cl
01 Proportion of subjects developing minor adverse events in placebo-controlied studies
Silverfield 2002 48/197 9/111 —_— 13.99 3.01 [1.53, 5.89]
Babul 2004 80/124 39/122 — 47.77 2.0z [l1.51, 2.70]
Emkey 2004 20/153 6/154 —_— - 7.27 3.36 [1.39, 8.12]
Malonne 2004 50/51 23741 — 30.98 1.75 [1.33, 2.30]
Subtotal (95% Cl) 528 428 < 100.00 2.17 [1.77, 2.66]
Total events: 198 (Trestment), 77 (Control)
Test for heterogeneity: Chi* = 4.47 df =3 (P=0.21),1? = 32.9%
Test for overall effect: Z =7.38 (P < 0.00001)
02 Proportion of subjects developing minor adverse events in active-controlled studies
Jensen 1994 75/135 417129 — 58.95 1.75 [1.30, 2.35]
Bird 1995 18/34 28/36 —— 38.24 0.68 [D.47, 0.98]
Pavelka 1998 1z2/54 2/54 —_—a—) 2.81 6.00 [l.41, 25.54])
Subtotal (95% Cl) 223 219 <4 100.00 1.46 [1.16, 1.83]
Total events: 105 (Treatment), 71 (Control)
Test for heterogeneity: Chiz = 2217, df = 2 (P < 0.0001), ? = 91.0%
Test for overall effect: Z = 3.25 (P = 0.001)
01 02 05 1 2 5 10
Favors trestment  Favors control

Figure 6. Risk of having minor side effects in placebo and active controlled trials.

Review: Tramadol for ostecarthritis (For publication)

Comparison: 07 Proportion of subjects with major adverse everts

Outcome: 01 Proportion of subjects with major adverse events

Study Treatment Control RR (fixed) Weight RR (fixed)

or sub-category niN niN 95% Cl % 95% Cl

01 Proportion of subjects having major adverse events in placebo-cortrolled studies

Schnitzer 1999 25/114 167122 30.54 1.67 [0.94, Z2.97]
Fleischmann 2001 14/63 10/66 19.30 1.47 [0.70, 3.06]
Silverfield 2002 257197 6/111 15.16 2.35 [0.99, 5.55]
Bianchi 2003 2/8 0/10 0.89 6.11 [0.33, 111.71]
Babul 2004 33/124 9s1zz 17.92 3.61 [1.80, 7.22]
Emkey 2004 207153 6/154 11.81 3.36 [1.39, 8.12]
Malonne 2004 24/51 2/41 4.38 9.65 [2.42, 38.45]
Subtotal (95% CI) 710 626 100.00 2.67 [1.96, 3.63]

Total events: 143 (Treatment), 49 (Control)
Test for heterogeneity: Chi*=9.81, df =6 (P = 0.13), P = 38.8%
Test for overall effect: Z = 6.26 (P < 0.00001)

02 Proportion of subjects having major adverse events in active-controlied studies

He-
Te-
N -
+
E 54.40
¢

Jensen 1994 48/135 14/129 3.28 [1.90, 5.65]
Bird 1985 9/30 11/30 41.80 0.82 [0.40, 1.68]
Pavelka 1998 5/54 1/54 - 3.80 5.00 [0.60, 41.39]
Subtotal (95% CI) 219 213 100.00 2.31 [1.53, 3.50}

Total everts: 62 (Trestment), 26 (Control)
Test for heterogeneity: Chi* =10.06, df = 2 (P = 0.007), P = 80.1%
Test for overall effect: Z =3.99 (P < 0.0001)

0001 001 041 1 10 100 1000

Favors treatment  Favors control

Figure 7. Risk of having major side effects in placebo and active controlled trials.

Limited available evidence suggests that traditional opi-
oids are not more effective than tramadol for OA. The active-
controlled studies included in this review showed that tra-
madol was superior to weak opioids, and the NNTB for the
strong opioid oxycodone (40 mg/day) in OA is around 6437,

trointestinal bleeding, perforation, or renal failure3°. Further,
recent evidence challenges the longterm efficacy of NSAID
for osteoarthritic knee pain as these medications were only
15% better than placebo; these are the findings of a recent
metaanalysis of RCT2.

Tramadol and the combination of tramadol/paracetamol
exhibited similar degrees of effectiveness and safety.
However, only 2 of the 11 studies evaluated the combination
form and, therefore, small differences cannot be ruled out.

In OA, opioids seem less effective than NSAID, which have
NNTB of around 43839,

Medications that act through opioid receptors may lose
effectiveness with chronic use. In this systematic review, we
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found only 2 studies that evaluated tramadol for more than 8
weeks, the longest followup being 3 months. Therefore, we
could not determine whether the effectiveness of tramadol
decreases with chronic use.

The active-controlled studies showed that tramadol was
superior to weak opioids, similar to diclofenac, but inferior to
paracetamol in regard to analgesia. In terms of safety, tra-
madol was associated with a higher incidence of opioid-relat-
ed side effects than dihydrocodeine or dextropropoxyphene,
with the exception of pentazocine, which was less tolerated.
Tramadol had a higher incidence of minor effects than
diclofenac, but one participant receiving diclofenac exhibited
a serious adverse event. In view of the limited number of stud-
ies that evaluated tramadol with other active medications, one
study for each of the above analgesics, no conclusions can be
drawn on how tramadol or tramadol/paracetamol compare
with other available pharmacological treatments.

RCT that compare head to head the effectiveness and safe-
ty profiles of tramadol or tramadol/paracetamol and NSAID
should be performed to guide clinicians selecting the best
treatment approach.

One potential limitation of our systematic review is that
with one exception, all the studies were industry-funded, and
there is evidence suggesting that industry-funded studies
could overestimate treatment effects*”.

In summary, there is gold-standard evidence that tramadol
or tramadol/paracetamol decreases pain intensity, produces
symptom relief, and improves function, but these benefits are
small. Adverse events, although reversible and not life-threat-
ening, often cause participants to stop taking the medication
and could limit the usefulness of tramadol or tramadol/parac-
etamol, unless slow titration regimens substantially reduce
adverse events.
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