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Systematic review of topical rubefacients containing
salicylates for the treatment of acute and chronic pain
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Abstract

Objectives To determine the efficacy and safety of
topical rubefacients containing salicylates in acute and
chronic pain.

Data sources Electronic databases and manufacturers
of salicylates.

Study selection Randomised double blind trials
comparing topical rubefacients with placebo or
another active treatment in adults with acute or
chronic pain, and reporting dichotomous
information, around a 50% reduction in pain, and
analyses at one week for acute conditions and two
weeks for chronic conditions.

Data extraction Relative benefit and number needed
to treat, analysis of adverse events, and withdrawals.
Data synthesis Three double blind placebo controlled
trials had information on 182 patients with acute
conditions. Topical salicylate was significantly better
than placebo (relative benefit 3.6, 95% confidence
interval 2.4 to 5.6; number needed to treat 2.1, 1.7 to
2.8). Six double blind placebo controlled trials had
information on 429 patients with chronic conditions.
Topical salicylate was significantly better than placebo
(relative benefit 1.5, 1.3 to 1.9; number needed to treat
5.3, 3.6 to 10.2), but larger, more valid studies were
without significant effect. Local adverse events and
withdrawals were generally rare in trials that reported
them.

Conclusions Based on limited information, topically
applied rubefacients containing salicylates may be
efficacious in the treatment of acute pain. Trials of
musculoskeletal and arthritic pain suggested
moderate to poor efficacy. Adverse events were rare in
studies of acute pain and poorly reported in those of
chronic pain. Efficacy estimates for rubefacients are
unreliable owing to a lack of good clinical trials.

Introduction

Rubefacients may work by counter irritation to relieve
musculoskeletal pains.' By contrast, topical non-
steroidal anti-inflammatory drugs (NSAIDs) inhibit
cyclo-oxygenase, indirectly responsible for inflamma-
tion.” Rubefacients are usually used as adjuvants to
other therapies and may be useful for patients intoler-
ant to oral analgesics.

Most sources state that rubefacients act by counter
irritation, but it is unclear which drugs this includes.
Salicylates are particularly difficult to categorise.”*
They do not seem to work in the same way as other
NSAIDs.” *

We performed a meta-analysis of randomised
controlled trials to determine the efficacy of topical
rubefacients for the relief of acute or chronic pain. We
have included in our review only rubefacients
(salicylate and nicotinate esters). Other categories of
topical analgesics include capsaicin and capsicum;
newer NSAIDs (diclofenac, felbinac, ibuprofen, keto-
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profen, piroxicam); and a miscellaneous group includ-
ing benzydamine, mucopolysaccharide polysulphate,
salicylamide, and cooling sprays.

Methods

Relevant studies were identified through the Cochrane
Library (Issue 2, 2003), Medline, PreMedline, Embase,
and PubMed up to March 2003. We also searched an
in-house database of 13 000 randomised clinical trials
in pain research from 1950 identified through a
refined Medline search strategy together with hand-
searching of 40 biomedical journals.” Further searches
identified more than 13 000 relevant studies. The trials
had to include a product in which the principal ingre-
dient was listed as a counter irritant or rubefacient in
Martindale’s pharmacopoeia.' Preparations containing
only or mainly capsaicin or its derivatives were
excluded.

Inclusion criteria were randomised, active or
placebo controlled trials in which patients were treated
for acute or chronic pain, outcomes closest to seven
days (but at least three days) for acute conditions and
closest to 14 days (but at least seven days) for chronic
conditions, a minimum of 10 patients in each group,
and treatment applied at least once daily.

For efficacy analysis, we included trials only if they
reported dichotomous information. Trials that did not
contain extractable information on efficacy but met all
other inclusion criteria could be included for analysis
of adverse events or withdrawals.

We assessed the quality of each potentially relevant
trial using a scale with a maximum score of five."
Studies scoring at least two points were included for
efficacy analysis.

At least two reviewers independently assessed the
trials for inclusion and quality, which were verified by
another reviewer. Disputes were settled by consensus.

Our definition of clinical success was around a 50%
reduction in pain—that is, the number of patients with
either a “good” or “excellent” global assessment of
treatment or “none” or “slight” pain on rest or
movement. We also accepted trials of patients showing
undefined improvement; as the outcome may not have
been a 50% or more reduction in pain, we performed a
separate sensitivity analysis for these trials.

For the efficacy analysis we took the number of
patients randomised into each treatment group
(intention to treat). Numbers needed to treat with 95%
confidence intervals were calculated.” The fixed effects
model was used to calculate relative benefits with 95%
confidence intervals® Homogeneity of trials was

n Details of the search strategy and studies are on bmj.com
+
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assessed visually’ Numbers needed to harm and
relative risks for local adverse events were calculated in
the same way as for numbers needed to treat.

Results

Twelve studies (862 patients) met the inclusion criteria
(see bmj.com)."”*" Three were active controlled trials
and were not included in the meta-analysis.” *" *'

Quality scores ranged from two to four. The
participants’ age ranged from 14 to 86 years. All treat-
ments contained salicylate as the principal ingredient.

Three placebo controlled trials had information on
182 patients with acute pain,"* one of which had a
low validity score."" The mean treatment response rate
was 67% (range 25% to 90% in individual trials). The
mean response rate with placebo was 18% (range 0%
to 59%). Treatment with rubefacient was significantly
better than with placebo (relative benefit 3.6, 95% con-
fidence interval 2.4 to 5.6). The number needed to treat
was 2.1 (1.7 to 2.8) for at least 50% pain relief at seven
days compared with placebo (table and figures on bmj-
.com). We identified no active controlled trials in acute
conditions.

Six placebo controlled trials had information on
429 patients with chronic pain."™" Three of the trials
had low validity scores (see table A on bmj.com). The
mean treatment response rate was 54% (range 35% to
80% in individual trials; figure). The mean response
rate with placebo was 36% (range 20% to 53%). Treat-
ment with rubefacient was significantly better than
treatment with placebo (relative benefit 1.5, 1.3 to 1.9).
The number needed to treat was 5.3 (3.6 to 10.2) for at
least 50% pain relief at 14 days compared with placebo
(see table and figures on bmj.com).

Local adverse events were rare, with no significant
difference between treatment and control groups
(table). No withdrawals related to adverse events were
reported.

Discussion

Trials of rubefacients are limited by number, size,
quality, and validity, which weaken assessments of their
efficacy. We included trials of seven types of
rubefacients, found as principal ingredients in more
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than 30 counter irritant preparations available in Brit-
ain.' For almost all of these products, evidence of effect
is lacking.

The best assessment of limited information
suggests that rubefacients containing salicylates may
be efficacious in acute pain and moderately to poorly
efficacious in chronic arthritic and rheumatic pain.

Insufficient data precluded us from accurately
judging the effect of trial size or quality score, but high
validity trials of chronic pain showed significantly less
analgesic effect than low validity trials. Half of all trials
contained 50 or fewer patients. Also there was
considerable variability in outcomes, scales for record-
ing outcomes, and quality of reporting, in common
with older trials on arthritis.”

The longest trial lasted only 28 days, and most
lasted 14 days or less. Data on chronic pain was insuffi-
cient to evaluate the long term effects of continuous
irritation on the skin, which may vary according to
drug and vehicle.

It has been suggested that topical analgesics owe
much of their efficacy to rubbing during application,
giving a high placebo response rate.* Although the

Relative benefit of rubefacients containing salicylate in patients with acute or chronic pain and numbers needed to treat

No of No of No (%) responding to intervention Relative benefit Number needed to

Condition trials patients Treatment Placebo (95% CI) treat (95% Cl)
Acute pain
Efficacy (all trials) 3 182 60/90 (67) 17/92 (18) 3.6 (2.4 10 5.6) 21 (1.7102.8)
Local adverse event 5 418 4/208 (2) 4/210 (2) 1.1(0.4t03.5) Not calculated
Chronic pain
Efficacy (all trials) 6 429* 125/230 (54) 80/225 (36) 15(1.3t01.9) 5.3(3.61010.2)
Sensitivity analysis (chronic pain trials)
Outcome:

Improvement 2 72 17/36 (47) 9/36 (25) 1.9(0.98 t0 3.6) Not calculated

Global or categorical assessment 4 383 108/194 (56) 71/189 (38) 15(1.2t01.9) 55(3.6t012.1)
Placebo:

Inactive or undefined 4 241 76/122 (62) 49/119 (41) 15(1.2t02.0) 4.7 (3.0t0 11.4)

Salicylate removed 2 214 49/108 (45) 31/106 (29) 1.6(1.1t02.2) 6.2 (3.51029.8)
Validity score:

<8 3 176 55/92 (60) 22/84 (26) 2.2 (1510 3.3) 3.0 (2.1105.0)

>9 3 279 70/138 (51) 58/141 (41) 1.3(0.98t0 1.6) Not calculated

*26 patients part of cross over study—all received treatment and placebo.
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What is already known on this topic

No systematic reviews have studied topical
rubefacients containing salicylates for the
treatment of acute or chronic pain

A seeming lack of clinical trials may be partly due
to lack of consensus on a definition for
rubefacients

What this study adds

Randomised double blind trials have studied
topical salicylates in acute and chronic pain

Trials were limited by small size, inadequate
design, and validity, making results tentative

Topical salicylate may have efficacy in acute pain
at seven days but poor to moderate efficacy in
chronic pain at 14 days

Better trials showed little difference from placebo
I —

placebo gels were rubbed onto the skin in the same
way as active treatments, we found that active
treatments were significantly better than placebo.

Creating double blind conditions in trials of coun-
ter irritants can be problematic as rubefacients irritate
the skin whereas inactive placebos do not. Some
studies allowed for this by removing the principle
ingredient from the treatment, leaving a placebo
vehicle containing some other potentially irritant
ingredients. Although the number needed to treat for
combined outcomes of trials of this type was greater
(worse) than for trials with inactive placebo, the differ-
ence was not statistically significant and there was
insufficient evidence to draw conclusions.
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Corrections and clarifications

Intimate partner violence

In this editorial by Lorraine E Ferris (13 March,
pp 595-6) we let a wrong reference number slip
through. The reference number in the title of the
box should be 9 (not 8, as we stated).

Smoking and blindness

In the “web extra” material for this editorial by
Simon P Kelly and colleagues, we forgot to make
some final small amendments that the authors had
told us about (6 March, pp 537-8). In the third
sentence of the section headed “sensitivity analysis,”
61 800 should be 53 900 (consistent with elsewhere
in the text and web extra material). The last part of
the URL for the web reference W7 where it
appears after the table (the second time it appears
in the web extra material) is wrong; the correct
URL is www.statistics.gov.uk/census2001/
pop2001/united_kingdom.asp (as it appears in the
list of web references).

This week in the BMJ: Children treated for heart
conditions survive equally well across UK

We mixed up survival and mortality to produce a
rather alarming sentence in this summary
paragraph for the paper by John L. Gibbs and
colleagues (“Survival after surgery or therapeutic
catheterisation for congenital heart disease in
children in the United Kingdom: analysis of the
central cardiac audit database for 2000-1,”

18 March, pp 611-5). We also omitted the word
infant. So the third sentence should read: “Infant
mortality [not “Survival”] at one year was double
that at 30 days and may be a better descriptor of
overall outcome.”
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