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ABSTRACT. Objective. To assess the efficacy and safety of combination pain therapy for people with inflammatory
arthritis (IA).
Methods. Systematic review of randomized controlled trials using Cochrane Collaboration methodolo-
gy. Combination therapy was defined as at least 2 drugs from the following classes: analgesics, non -
steroidal antiinflammatory drugs (NSAID), opioids, opioid-like drugs, and neuromodulators (antide-
pressants, anticonvulsants, and muscle relaxants). The main efficacy and safety outcomes were pain and
withdrawals due to adverse events, respectively.
Results. Twenty-three trials (total of 912 patients) met inclusion criteria [22 in rheumatoid arthritis (RA)
and 1 in a mixed population of RA and osteoarthritis]. All except 1 were published before 1990. All tri-
als were at high risk of bias, and heterogeneity precluded metaanalysis. Statistically significant differ-
ences between treatment groups were reported in only 5/23 (22%) trials: in 3 trials combination thera-
py was better (2 trials with NSAID + analgesic versus NSAID only and 1 trial with 2 NSAID versus 1
NSAID), in 1 trial combination therapy was worse (opioid + neuromodulator versus opioid only), and
in the fifth trial (NSAID + analgesic versus NSAID alone) reported results were mixed depending on
the dosage used in the monotherapy arm. In general, there were no differences in safety and withdrawals
due to inadequate analgesia between combination and monotherapy.
Conclusion. Based on 23 trials, all at high risk of bias, there is insufficient evidence to establish the
value of combination therapy over monotherapy for pain management in IA. Well-designed trials are
needed to address this question. (J Rheumatol Suppl 2012; Sept;90:47–55; doi:10.3899/jrheum.120342)
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Inflammatory arthritis (IA) is a term given to a group of
chronic inflammatory rheumatic diseases that primarily
include rheumatoid arthritis (RA), ankylosing spondylitis
(AS), psoriatic arthritis (PsA), and undifferentiated spondy-
loarthritis (SpA). Together, they have an estimated prevalence
of about 3%1, comprising a prevalence of 1% for RA2 and
1.9% for SpA (including AS and PsA)3. The IA are progres-
sive diseases, characterized by pain, joint destruction, and
decreased function, and they have a profound effect on the
patient’s quality of life and on society in terms of medical
costs and work disability1.

The management of IA has dramatically changed over the
last decade. The current approach focuses on early detection
and management at an early stage of the disease with dis-
ease-modifying antirheumatic drugs (DMARD)4; moreover,
with the introduction of the efficacious biological dis -
ease-modifying antirheumatic drugs (bDMARD), remission
of disease is considered to be the appropriate treatment tar-
get5. Neverthe less, despite these significant advances, many
patients with IA continue to experience musculoskeletal
pain6,7. Studies have reported that patients with IA perceive
pain to be their predominant impairment8, and improvement
in pain to be among their highest priorities9,10, even among
those who have achieved adequate disease control and are
being treated with biologics11.
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In treating patients who have persistent pain, drugs with
analgesic effect can be prescribed as monotherapy or in com-
binations. Nevertheless, it is not known whether specific com-
binations of classes of drugs with analgesic potential are more
effective than monotherapy to treat persistent pain in patients
with IA, or if adverse effects offset any benefits. The aim of
our review was to summarize the existing data on the efficacy
and safety of combination therapy for pain management in
patients with IA and is a shortened version of a Cochrane
review12.

Our review is part of the 3e (Evidence, Expertise,
Exchange) Initiative13,14,15 on Pain Management by Pharma -
co therapy in Inflammatory Arthritis16. The objective of this
report was to systematically review the literature concerning
one of the 10 selected questions as an evidence base for gen-
erating the recommendations. The question was: “Is there any
evidence that drugs with different modes of action in various
combinations have added value?”.

MATERIALS AND METHODS
Our systematic review used the methodology proposed by the Cochrane
Collaboration17. 
Rephrasing the research question. The clinical question, as formulated by the
group of clinicians, was first rephrased in epidemiological terms to “What is
the efficacy and safety of combination therapy for pain management in IA,”
then restructured according to the PICO format18 (Patients, Interventions,
Comparisons, and Outcomes), and the eligible study types were defined.
Participants were defined as adults at least 18 years old with a clinical diag-
nosis of IA (RA, AS, PsA, or SpA). Studies containing patients with other
diagnoses were eligible only if the results from patients with IA were pre-
sented separately.

The intervention was defined as a combination of at least 2 of the follow-
ing drug classes: analgesics, nonsteroidal antiinflammatory drugs (NSAID),
opioids, opioid-like drugs, and neuromodulators (antidepressants, anticonvul-
sants, muscle relaxants). The comparator was defined as any drug, from the
previously mentioned drug classes, in monotherapy. All the possible varia-
tions for combination therapy or monotherapy were included (dosage intensi-
ty, mode of delivery, frequency of delivery, timing of delivery). The outcomes
were divided into efficacy and safety.

For efficacy, the primary outcome was patient-reported pain relief ≥ 50%.
For safety, the primary outcome was the number of withdrawals due to
adverse events. Secondary outcomes were patient-reported pain relief ≥ 30%;
patient-reported global impression of clinical change as “much” or “very
much improved”; proportion of patients achieving a pain score below 30/100
mm on visual analog scale (VAS); mean change in pain score on VAS or
numeric rating scale; physical function (on the Health Assessment
Questionnaire for RA19,20 or Bath Ankylosing Spondylitis Functional Index
for AS21), quality of life (on generic instruments such as the Medical
Outcome Study Short-Form 3622 or disease-specific tools, such as the
Rheumatoid Arthritis Quality of Life instrument23 and Ankylosing
Spondylitis Quality of Life Instrument24), participant withdrawals due to
inadequate analgesia, number of patients with adverse events, and number of
deaths. These primary and secondary pain outcomes were chosen based upon
those currently recommended by the Cochrane Pain, Palliative and
Supportive Care Systematic Review Group editors and others, for systematic
reviews (SLR) on chronic pain25.

The types of studies considered for inclusion were randomized controlled
trials (RCT) and quasi-randomized controlled trials (CCT; i.e., where alloca-
tion was not truly at random). There were no restrictions in length of followup
or language of the report. Only trials that were published as full articles or

were available as a full trial report were included. Studies that did not contain
pain as an outcome measure or that did not include an understandable pain
scale were excluded.
Search strategy. The following computerized bibliographical databases were
searched: Medline (1950 to 4 May 2010), Embase (Embase classic 1947 to
1979 and Embase 1980 to 4 May 2010), The Cochrane Central Register of
Controlled Trials (Central) (The Cochrane Library, Issue 2, 2010) without lan-
guage restrictions, using the highly sensitive Cochrane Collaboration search
strategy, which aims to identify all RCT26. Specific MeSH headings and addi-
tional keywords were used to identify all RCT on combination therapy for pain
management in IA. Details on complete search strategies for the database
searches are provided in Appendix 1 available from www.3epain.com.

In order to retrieve additional references, an additional search for system-
atic reviews was carried out in the Cochrane Database of Systematic Reviews
and the Database of Abstracts of Reviews of Effects (The Cochrane Library,
Issue 2, 2010). References from included RCT and other systematic reviews
on combination therapy for pain management in IA were screened in order to
identify all possible studies for this systematic review. Finally, the conference
proceedings for the American College of Rheumatology (ACR) and the
European League Against Rheumatism (EULAR) for 2008-2010 were also
hand-searched to identify unpublished studies.
Selection of studies, data extraction, and assessment of risk of bias. Two
reviewers (SR, HR) independently assessed each title and abstract for suit-
ability for inclusion in the review, according to the predetermined selection
criteria, followed by full-text article review where necessary. For included tri-
als, they independently extracted data regarding study design, study duration,
characteristics of study population, interventions, outcome measures and tim-
ing of outcome assessment, co-interventions, adverse effects, and loss to fol-
lowup using a standardized data extraction form. Data from crossover trials
were extracted regarding the first period, whenever available.

In order to assess efficacy, raw data for outcomes of interest (means and
standard deviations for continuous outcomes and number of events for
dichotomous outcomes), as well as number of participants, were extracted if
available from the published reports.

The 2 reviewers independently assessed risk of bias of each included
study with regard to the following items: random sequence generation, allo-
cation concealment, blinding of participants, care provider and outcome
assessor for each outcome measure, incomplete outcome data, selective out-
come reporting, and other potential sources of bias, conforming to the meth-
ods recommended by the Cochrane Collaboration27. Each criterion was rated
as “Yes” (low risk of bias), “No” (high risk of bias), or “Unclear” (either lack
of information or uncertainty over the potential for bias). For all these steps,
disagreements among the reviewers were discussed and resolved in a consen-
sus meeting or involving a third reviewer (RL), if necessary.
Data analysis. In cases where individuals were missing from the reported
results, we assumed the missing values to have a poor outcome. For dichoto-
mous outcomes (e.g., number of withdrawals due to adverse events), the with-
drawal rate was calculated using the number of patients randomized in the
group as the denominator (worst-case scenario).

The results of each trial were planned to be plotted as point estimates with
95% confidence intervals. Point estimates were planned to be measured as rel-
ative risk for dichotomous outcomes, and mean difference and standard devi-
ation for continuous outcomes. For data with a sufficient level of clinical and
statistical homogeneity, we planned to pool the results using a fixed-effects
model, and in the case of clinical homogeneity but statistical heterogeneity,
using a random-effects model. Subgroup and sensitivity analyses were planned
to assess the effects of several variables on the efficacy of combination thera-
py and to explore the robustness of the conclusions, respectively.

RESULTS
Results of the search. The electronic database search yielded
a total of 14,854 articles, and an additional 160 meeting
abstracts were obtained from the conference proceedings.
After de-duplication and title and abstract screening, 14,788
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studies were excluded and all meeting abstracts were exclud-
ed, leaving 66 articles for full-text review. The main reason
for exclusion was wrong study type or wrong intervention.
After further review, 23 of the 66 articles met inclusion crite-
ria28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50. The search process is illustrated in Figure 1, and the rea-
sons for exclusion are described in Appendix 2, available
online from www.3epain.com. 
Included studies. The 23 included trials28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50 involved 912 patients
(mean 40 participants per trial, range 12 to 134), and study
duration ranged from 2 days to 5 months (Table 1). A full
description of the studies is provided in Appendix 3, available
online from www.3epain.com. Other than the trial by
Seideman, et al published in 199347, all trials were published
before 1990. Twenty-two trials were reported in English and
one in German30. There were 5 parallel RCT30,31,44,49,50, one
CCT28, and 17 crossover trials29, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 45, 46, 47, 48. Twenty-two trials included participants with
RA, while one trial included a mixed population of RA and
osteoarthritis31. For the latter trial, only the results for the RA
subset have been included in this review. No trials were found
for other types of IA.

Six studies33,37,39,46,47,48 reported the mean age of the
whole study population, which ranged from 44 to 56 years.
Eight studies30,37,39,41,42,45,46,47 reported the mean duration of
disease for the whole population, which ranged from 4 to 10
years. The degree of disease activity of participants was not
reported. The proportion of women in the study population,
reported in 9 studies33,37,39,41,42,44,45,47,48, varied between
55% and 89%. Only 6 of the 23 studies provided information
about concurrent DMARD therapy. One trial reported that no
antirheumatic drugs were allowed30, and the other 5 stud-
ies31,33,45,46,47 reported allowance of stable doses of DMARD,
such as gold, penicillamine, chloroquine, or steroids. No
information was given about the proportion of patients taking
DMARD therapy. None of the participants in the included
studies was receiving bDMARD.

The interventions used in the trials were very heteroge-
neous: different drug classes, drugs, and dosages. Several of
the interventions studied are not used in current practice, as
for instance, benorylate or safapryn, which are a combination
of aspirin and paracetamol28,30,31,35,36,40,41,42,43,49. The
dosages were frequently suboptimal according to current rec-
ommendations51, in terms of their analgesic effect, for exam-
ple, ibuprofen 1200 mg/day36 or indomethacin 100 mg/day37.
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Figure 1. Literature search from which 66 articles were selected for detailed review. Twenty-three articles met the inclusion criteria.
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In several of the studies, the monotherapy drug was not part of
the combination therapy; for example, 1 trial compared
phenylbutazone to aspirin and paracetamol30, while another
trial compared naproxen to aspirin and paracetamol43. In other
trials, despite the monotherapy drug being part of the combi-
nation therapy, their dosages differed: for example, one trial
compared paracetamol 650 mg and dextropropoxyphene 65
mg to paracetamol 1000 mg38 while another trial compared
dextropropoxyphene 65 mg and amitriptyline 25 mg to dex-
tropropoxyphene 130 mg45.

Categorizing the interventions of the trials according to the
drug classes being combined, the most prevalent combination
was NSAID + analgesic compared to a NSAID in 12 tri-
als28,30,31,35,36,40,41,42,43,46,47,49, followed by the combination
of 2 NSAID versus 1 NSAID in 5 trials32,33,34,39,50 and then a
combination of NSAID + neuromodulator versus NSAID
alone in 3 trials37,44,48. Other combinations were reported in
only 1 trial each: opioid + NSAID versus NSAID alone29, opi-
oid + analgesic versus analgesic alone38, and opioid + neuro-
modulator versus opioid alone45.

Studies were heterogeneous with respect to how outcomes
were measured and which timepoints were presented (see
Table 1), and most studies failed to adequately report their
results. Most trials did not report the time period that partici-
pants were asked to consider when assessing their pain. No
study presented data for any dichotomous pain outcomes (e.g.,
patient-reported pain relief ≥ 50%). Physical function was
assessed in only 3 trials33,36,47, and none of the trials assessed
quality of life.
Risk of bias in included studies.All included studies were con-
sidered to be at high risk of bias (Figure 2). (Further details are
provided in Appendix 3 and 4, available online from
www.3epain.com.) The main issues we identified were: inade-
quate (1 trial) or unclear (22 trials) sequence generation method;
inadequate (1 trial) or unclear (21 trials) allocation concealment;
unclear (18 trials) or high risk of bias (3 trials) with respect to
blinding; and unclear (9 trials) or high risk of bias (13 trials) with
respect to completeness of outcome data reported.

Effects of interventions. Due to multiple sources of hetero-
geneity, a metaanalysis could not be performed, and we pres-
ent a summary of pertinent findings from the individual stud-
ies (see also Notes in tables presenting characteristics of
included studies, Appendix 3, available online from
www.3epain.com).
Efficacy of combination therapy compared with monotherapy.
The majority of studies (18/23, 78%) reported no differences
in outcome between the combination and monotherapy treat-
ments they studied, while 5 (22%) reported conflicting results,
favoring either the combination or monotherapy arms.
NSAID + analgesic versus NSAID (12 studies). Nine studies
(75%) reported no differences between the combination and
monotherapy treatments with respect to pain28,35,36,40,41,
42,43,46,49. The other 3 trials reported a significant difference
between the treatment groups30,31,47. Two of these trials
demonstrated better pain control with combination therapy:
Seideman 199347 reported a lower pain score at 2 weeks in
participants who received naproxen 1000 mg + paracetamol 4
g per day compared to those who received naproxen 1000 mg
alone [mean pain score (0 to 100 VAS) 31.7 (SD 9.6) vs 46.5
(SD 14.6), respectively; p < 0.05]; Coigley 197531 described
an overall mean improvement in pain at 2 weeks of 73% in
those who received paracetamol + aspirin (benorylate = 8 g)
compared with 32% in those who received indomethacin 75
mg alone (p < 0.05). The third trial, Brooks, et al 197530, com-
paring combination therapy with 2 different dosages of
monotherapy, found conflicting results depending on the dose
of the monotherapy. This study compared paracetamol 3 g and
aspirin 3.6 g per day to either 50 mg or 300 mg phenylbuta-
zone, and reported that high-dose phenylbutazone was superi-
or to combination therapy, which was superior to low-dose
phenylbutazone [pain score over 2 weeks (adjusted for base-
line pain score): 2.8 (SD 0.2) on 300 mg phenylbutazone vs
3.1 (SD 0.2) on paracetamol 3 g and aspirin 3.6 g, and 3.3 (SD
0.2) on phenylbutazone 50 mg (p < 0.05)].
NSAID + NSAID versus NSAID (5 studies). Four stud-
ies33,34,39,50 found no significant differences between the
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Figure 2. Risk of bias graph: review authors’ judgments about each risk of bias item presented as percentages across
all studies.

 www.jrheum.orgDownloaded on April 17, 2024 from 

http://www.jrheum.org/


treatment arms. One study, Ekstrand, et al 198132, reported a
median pain score (0 to 100 VAS) over 3 weeks of 43 for those
who received acetylsalicylic acid 2 g + indomethacin 50 mg
compared with a score of 53 for those who received acetylsali-
cylic acid 2 g alone (no baseline values were reported; p < 0.05).
NSAID + neuromodulator versus NSAID (3 studies). All tri-
als37,44,48 reported no significant differences between combi-
nation therapy and monotherapy.
Opioid + NSAID versus NSAID (1 study). Bedi 196929 found
no significant difference between the treatment arms.
Opioid + analgesic versus analgesic (1 study). Huskisson
197438 found no significant difference between the treatment
arms.
Opioid + neuromodulator versus opioid (1 study).
Saarialho-Kere, et al 198845 reported worse pain control with
a combination of dextropropoxyphene 65 mg + amitriptyline
25 mg versus dextropropoxyphene 130 mg alone [mean pain
score (0 to 100 VAS) at baseline 50 (SD 6.6) and at 4 hours 44
(SD 6.6) vs 46 (SD 6.0) and 34 (SD 4.8), respectively; p <
0.05]. However, participants in the monotherapy arm received
 double the dose of opioid compared to those in the combina-
tion therapy arm.
Function and withdrawals due to inadequate analgesia. Of
the 3 trials that reported function33,46,47, none found a signifi-
cant difference between combination and monotherapy.
Withdrawals due to inadequate analgesia were incompletely
assessed and/or reported in the included studies. Eight trials
did not report this outcome38,39,40,41,42,44,45,47, 7 studies
reported no withdrawals due to inadequate analgesia in both
study arms, and the remaining 8 trials reported some with-
drawals due to inadequate analgesia in at least 1 of the study
arms28,30,31,33,34,35,43,49. A comparison of the withdrawals due
to inadequate analgesia between the study groups (performed
by the authors of the review) revealed no significant differ-
ences between the interventions, except for one comparison
within one of the trials30. One of this study’s monotherapy
arms (phenylbutazone 50 mg) had a significantly higher num-
ber of withdrawals due to inadequate analgesia (2% under
combination therapy of aspirin + paracetamol vs 33% under
phenylbutazone 50 mg in monotherapy).
Safety. Withdrawals due to adverse events, our primary safety
outcome, were incompletely reported in the trials. Eight trials
did not report this outcome at all, 5 trials reported that there
were no withdrawals due to adverse events, and the remaining
10 trials reported a few withdrawals due to adverse events in
at least 1 of the study arms28, 29, 30, 31, 33, 34, 37, 40, 43, 49. For
these 10 trials, there was no significant difference in the pro-
portion of withdrawals due to adverse events between
monotherapy and combination therapy arms (analysis per-
formed by the authors of the review). No deaths were report-
ed in the 18 trials that either directly or indirectly reported on
this outcome.

Of the 10 trials that reported on the number of participants

with adverse events29,31,35,36,37,40,43,46,48,49 all but one report-
ed no differences between the combination and monotherapy
arms. Seideman and Melander 198846 reported that 55%
(11/20) of those who received combination therapy
(indomethacin 50 mg + paracetamol 4 g) had at least 1 adverse
event compared to 20% (4/20) of those who received
indomethacin 150 mg alone (p = 0.05). Due to a lack of data,
subgroup or sensitivity analyses could not be performed.

DISCUSSION
Based on 23 trials, all at high risk of bias, there is insufficient
evidence to establish the value of combination therapy over
monotherapy for pain management in RA. No studies of com-
bination pain therapy were found for AS, PsA, or SpA. For the
RA trials, pooling of data was not possible. Eighteen trials
found that there were no differences in pain control between
combination and monotherapies, while conflicting results
were found for the 5 trials that reported a significant differ-
ence in pain control between groups [combination therapy
superior (n = 3), monotherapy superior (n = 1), and mixed
results depending upon dosage used in the monotherapy arm
(n = 1)]. Statistically significant differences in safety between
combination and monotherapy were not reported.

All 23 RA studies were published between 1969 and 1993,
preceding the significant advances that have occurred in ther-
apeutics subsequently. Most study populations were not tak-
ing DMARD, and none were exposed to biologic therapy, sug-
gesting that the majority had active disease, and the primary
pain source was likely to be of inflammatory origin. It is
therefore likely that the results of these trials cannot be trans-
posed to current clinical practice without consideration. In
addition, several of the trials included drugs, such as benory-
late (a combination of aspirin and paracetamol) and anti -
inflammatory doses of aspirin, that are no longer in common
usage.

The risk of bias of all trials was high. Generation of an ade-
quate randomization sequence and concealment of treatment
allocation were poorly performed and/or reported, and partic-
ipants with missing data were often excluded from the analy-
sis. Further, the included trials were very small, and statisti-
cally significant results from small trials can easily be
wrong52; while 17 of the 23 included studies were crossover
trials, which implies the possibility of carryover and period
effects. The interventions studied were heterogeneous in
terms of drug combinations, treatment duration, drug class,
drugs, and dosages. The comparator was also a source of het-
erogeneity and in several studies the monotherapy drug was
not part of the combination therapy, precluding meaningful
comparison for the purpose of our review.

The outcomes measured, how and when they were meas-
ured, and how the results were reported also varied widely
between trials. For example, some trials measured pain while
others measured improvement in pain; some used VAS for
pain while others used a categorical scale; and some trials did
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not report baseline and/or end values and/or change scores.
None of the included trials reported any of the 4 dichotomous
pain outcomes we had planned to assess as recommended by
the Cochrane Pain, Palliative and Supportive Care Systematic
Review Group editors and others for systematic reviews on
chronic pain25. Group means for continuous measures of pain
are difficult to interpret in terms of their clinical relevance as
the underlying distribution is often skewed25.

We did not identify any other review on combination ther-
apy for pain management in IA. Our results differ from a sys-
tematic review of pharmacological treatment for neuropathic
pain, which considered the role of combination therapy,
although the combination therapies studied differed53. This
review reported that the combination of an anticonvulsant or
an antidepressant with an opioid achieved better pain control
compared to monotherapy. Whether these findings would be
generalizable to patients with IA requires further study.

In summary, there are currently insufficient data to draw
conclusions about the efficacy and safety of combination pain
therapy in the management of patients with IA who have per-
sisting pain despite optimal disease suppression. More evi-
dence from well-designed RCT is needed to determine the
efficacy and safety of combination therapy for pain manage-
ment in IA.

To be of relevance to current practice, patients in new  trials
should have persistent pain despite optimal disease suppres-
sion. Trials should seek to compare the risk:benefit profile of
different combination analgesic strategies, different drug
classes being combined, different routes of administration,
and different intervals. 
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