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Abstract. To undertake a quantitative overview of trials of 
topical capsaicin for the treatment of diabetic neuropathy, 
osteoarthritis, post-herpetic neuralgia, and psoriasis. 

A systematic search of the literature using both compu- 
terized and manual methods for identifying clinical trials 
of capsaicin. The trials identified were abstracted for re- 
sponse data, which then were analysed using established 
meta-analytic methods for both fixed and random effects 
modelling. 

The odds ratio of the response rate of subjects receiw 
ing topical capsaicin relative to that of subjects on place- 
bo was used as the main outcome measure. The dif- 
ference in the response rate was used as the response 
variable under the random effects model. When drop- 
outs were mentioned and unambiguous assignment could 
not be made, the analysis was made on the basis of inten- 
tion to treat. 

Capsaicin cream give more pain relief to patients with 
diabetic neuropathy than placebo did. The odds ratio 
(OR) and corresponding 95 % confidence interval (95 % 
CI) in favour of capsaicin cream were OR = 2.74 (95 % 
CI = 1.73, 4.32). Using a random effect model the rate dif- 
ference (RD) in favour of capsaicin cream was RD = 0.25 
(95 % CI = 0.15, 0.35). 

Capsaicin cream was also better than placebo in pro- 
viding pain relief in osteoarthritis: OR =4.36 (95% 
CI = 2.77, 6.88) and RD = 0.29 (95 % CI = 0.20, 0.37) and 
in psoriasis: OR =2.80 (95% CI =1.69, 4.62) and 
RD = 0.35 (95 % CI = 0.14, 0.56). There was, however, 
evidence of heterogeneity in the individual RDs in pso- 
riasis, and complete blinding was difficulty because of the 
initial discomfort associated with topical capsaicin. 

In post-herpetic neuralgia the results were even less 
convincing. 

Topical capsaicin appears to be effective in the man- 
agement of a variety of painful clinical conditions affect- 
ing the skin. However, totally blind trials are difficult to 
conduct with this substance. Future trials will need to ad- 
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dress this problem more rigorously if a definitive answer 
about the effectiveness of capsaicin is to be obtained. 
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Capsaicin (trans-8-methyl-N-vanillyl-6-nonenamide) is 
the alkaloid which makes chillies hot. Chauca, the physi- 
cian who accompanied Columbus on his second voyage to 
the West Indies, first referred to capsaicin in 1494 [1]. 
Early pharmacopoeias, including the British Pharmaco- 
poeia, describe the use of capsaicin as a tonic and a carmi- 
native useful in dyspepsia. 

Topical capsaicin was described as a counter-irritant in 
lumbago, neuralgia, and rheumatic disorders [2]. Official 
formulations included Emplastrum Capsici BPC, Un- 
guentum Capsici BR and Tinctura Capsici BE Some of 
these formulations have lasted to this day and many com- 
pound proprietary topical analgesic preparations still con- 
tain capsicum extracts or capsaicin [3]. 

Recent interest has centred on the use of capsaicin as a 
topical analgesic for a variety of conditions characterized 
by pain not responsive to classical analgesics, including 
the opiates, paracetamol, and non-steroidal anti-inflam- 
matory drugs. Interest in its mode of action has been 
heightened by the discovery that it depletes local sensory 
terminals of substance R a hendecapeptide [4]. Substance 
P has also been implicated in the pathogenesis of a num- 
ber of diseases, including arthritis, asthma, psoriasis, and 
inflammatory bowel disease [5-7]. 

This new insight into the mode of action of capsaicin has 
led to a number of clinical trials. In this report we provide a 
systematic quantitative meta-analysis of the results to date. 

Subjects and methods 

Literature search 

The English language medical literature (January 1980 to February 
1994) was computer searched using the Institute of Scientific Infor- 
mation Database (BIDS). The key word in the title and abstract was 
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Table 1. Published clinical investigations of capsaicin 

Disease Study design 

Double-blind placebo 
controlled trials 
Number [references] 

Uncontrolled studies 

Number [references] 

Case reports 

Number [references] 

Diabeticneuropathy 4 [11-14] - 1 [15] 
Arthritis 3 [17-19] - - 
Postherpetic neuralgia 2 [25, 26] 4 [27-30] 3 [31-33] 
Psoriasis 4 [36-39] - - 
Postmastectomy 1 143] 2 [45-46] - 
Amputation stump pain - - 2 [4%48] 

I r 

I I I 

were not available were excluded, although the results were included 
in a semi-quantitative summary. The response used for pooling was 
the proportion of subjects showing improvement, from which we 
derived the odds ratio and response rate difference (or risk dif- 
ference) in favour of capsaicin cream. 

I I 

I I 

I I i I r [ i I i [ i [ i I i I i [ i I i I i I i I i I ~ I 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

Odds ratio 

Fig. 1. Odds ratio and associated 95 % confidence interval in favour 
of improvement with capsaicin in diabetic neuropathy. Individual 
results: ; pooled result: 

capsaicin without any qualifier. From the resulting list, anypaper that 
suggested a clinical investigation was identified and a hard copy ob- 
tained. Reviews were also scanned to identify other possibly relevant 
references. When the hardcopies were received, any clinical investi- 
gation mentioned and not previously identified was retrieved. Med- 
line was searched over the same period to identify any papers missed 
by the BIDS search. No attempt was made to retrieve full reports of 
unpublished studies from manufacturers or authors of abstracts. 

Statistical analysis 

Two approaches were used for pooling the data: the Mantel-Haen- 
szel method [8] and the random effects model proposed by DerSi- 
monian and Laird [9]. With the former, the odds ratio for the patients 
showing improvement in favour of capsaicin treatment was calcu- 
lated for each trial, according to the method of Yusuf et al [10], be- 
fore pooling. With the DerSimonian and Laird method, the response 
rate or risk difference in favour of the capsaicin treatment was the 
statistic of interest. 

Inclusion and exclusion criteria 

In order to be included in the statistical pooling of response, a trial 
had to be randomized, double-blind, and placebo-controlled. The 
number of subjects treated and showing improvement had to be de- 
scribed for both capsaicin and placebo treatments. Case reports, un- 
controlled studies, and some abstracts in which the necessary data 

Results and discussion 

Table i lists the n u m b e r  and types of  clinical investiga- 
tions of  topical  capsaicin identified by our  searches. The  
features of  the r andomized  placebo-control led  trials are 
shown in Table 2. 

Capsaicin and diabetic neuropathy 

Peripheral  neu ropa thy  is a wel l -known complicat ion of  
diabetes mellitus, and in long- term diabetics ( > 25 y) as 
m a n y  as 50 % may  be affected [16]. The  associated pain 
correlates well with degenera t ion  of  small d iameter  type 
C unmyel ina ted  and thinly myel ina ted  (A0) nerve  fibres. 
Large  myel inated  fibres may  occasionally be involved. 
Curren t  t rea tments  are not  very effective and the ratio- 
nale for  the use of  capsaicin is its effects on the type C 
nocicept ive afferent  nerve fibres. 

In  diabetic neuropathy,  capsaicin c ream p roduced  sig- 
nificantly higher  response  rates than p lacebo  c ream did in 
two of  the trials [12, 13] but  not  in the o ther  two [11, 14] 
(Table 3). Nevertheless,  in all four  trials the t rend was in 
favour  of  capsaicin cream. This result was conf i rmed by 
pooling.  The  poo led  odds ratio (Fig. 1) in favour  of  cap- 
saicin c ream was 2.74 (95 % CI  1.73, 4.32). The  corre- 
sponding response  rate difference (Table 4) was 0.25 
(95 % CI  0.15, 0.35). 

In  addi t ion to the double-bl ind trials, in one case repor t  
capsaicin was descr ibed as being effective against pain due 
to diabetic neu ropa thy  [15]. 

Capsaicin and osteoarthritis 

Substance P has recent ly  been  implicated in the pa thogen-  
esis and modula t ion  of  inf lammat ion  and pain in arthritis 
[20-23]. Since local application of  capsaicin to the periph- 
eral sensory endings in the skin results in deple t ion of  sub- 
s tance P f r o m  the whole  neurone ,  bo th  peripheral ly  and 
centrally [24], its use in relieving the pain of  arthritis has 
been  suggested. 
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Table 3. Summary of results of individual clinical trials using Mantel-Haenszel (M-H) and DerSimonian and Laird's (D-L) methods 

M-H method D-L method 

OR lnOR SE(lnOR) Z RD SE(RD) Z 

Diabetic Trial 1 (m 2.36 0.86 0.60 1.43 0.21 0.14 1.47 
neuropathy Trial 2 (12~ 5.92 1.78 0.66 2.67* 0.39 0.13 3.09** 

Trial 3 (13) 2.31 0.84 0.29 2.89** 0.20 0.07 2.99** 
Trial 4 (t4) 4.87 1.58 0.89 1.78 0.40 0.20 2.00* 

Osteoarthritis Trial 1 (17) 2.34 0.85 0.51 1.67 0.21 0.12 1.71 
Trial 2 (18] 5.29 1.67 0.28 6.00** 0.32 0.05 6.50** 
Trial 3 (19) 4.07 1.40 0.77 1.83 0.19 0.10 1.83 

Postherpetic At 2 weeks (25> 3.37 1.22 0.70 1.74 0.31 0.17 1.82 
neuralgia At  6 weeks ~2s~ 5.48 1.70 0.70 2.43* 0.44 0.16 2.75** 

Psoriasis Trial 1 (361 2.56 0.94 0.48 1.94 0.24 0.12 2.03* 
Trial 2 (37) 13.80 2.63 0.87 3.03** 0.63 0.15 4.14"* 
Trial 3 (38) 6.82 1.92 0.87 2.19" 0.50 0.19 2.60** 
Trial 4 (39) 1.98 0.68 0.35 1.97" 0.17 0.08 2.02* 

* Statistically significant P < 0.05; ** Highly statistically significant P < 0.01 
OR, Odds ratio in favour improvement with capsaicin cream; RD, rate difference in favour of improvement with capsaicin cream 

Table 4. Summary of pooled results using Mantel-Haenszel (M-H) and DerSimonian and Laird's (D-L) methods 

M-H method D-L method 

OR lnOR SE(lnOR) Z Xh 2 RD SE(RD) Z Xh 2 

Diabetic neuropathy 2.74 1.01 0.23 4.31"* 2.19 0.25 0.05 4.71"* 2.47 
Osteoarthritis 4.36 1.47 0.23 6.39** 1.98 0.29 0.04 6.83** 1.89 
Psoriasis 2.80 1.03 0.26 4.02** 5.48 0.35 0.11 3.21"* 8.57* 

* Statistically significant P < 0.05; ** Highly statistically significant P < 0.01 
Xh 2, Chi square statistic for heterogeneity 

I I 
I i 

I f r 

I I 

0 2 4 6 8 10 12 14 16 18 20 

Odds ratio 

Fig.2. Odds ratio and associated 95 % confidence interval in favour 
of improvement with capsaicin in osteoarthritis. Individual results: 
- -  ; pooled result: 
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Fig.3. Odds ratio and associated 95 % confidence interval in favour 
of improvement with capsaicin in psoriasis. Individual results: - -  ; 
pooled result: 

On ly  t h r e e  r a n d o m i z e d  p l a c e b o - c o n t r o l l e d  t r ials  [17-  
19] in os t eoa r th r i t i s  we re  e l ig ible  for  pool ing .  The  resul ts  
in all t h r e e  t r ia ls  were  in favour  o f  capsa ic in  c ream,  al-  
t hough  the  usual  s ta t is t ical  s ignif icance level  (P  = 0.05) 
was no t  r e a c h e d  in two of  the  trials.  T h e  p o o l e d  resul ts  
(Fig. 2) s u p p o r t e d  the  usefulness  of  capsa ic in  c r e a m  in this 
condi t ion :  odds  ra t io  4.36 (95 % CI  2.77, 6.88). The  cor-  
r e s p o n d i n g  r e sponse  r a t e  d i f fe rence  (Table  4) was 0.29 
(95 % CI  0.20, 0.37). 

In  two of  the  t h ree  r a n d o m i z e d  p l a c e b o - c o n t r o l l e d  
tr ials  in os teoar thr i t i s ,  r h e u m a t o i d  ar thr i t i s  was also inves-  
t iga ted .  O n e  r e p o r t e d  pos i t ive  [17] the  o the r  nega t ive  re-  
sults [18] wi th  capsa ic in  cream.  Howeve r ,  the  sample  sizes 
were  too  smal l  to  m a k e  mean ingfu l  compar i sons .  In  one  
t r ia l  [18] only  five subjec ts  were  s tudied.  
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Capsaicin and post-herpetic neuralgia 

The pathogenesis of post-herpetic neuralgia is still poorly 
understood and treatment  is still largely unsatisfactory 
[34]. The pain associated with post-herpetic neuralgia is 
often referred to as neurogenic pain, since (unlike noci- 
ceptive pain) specific nerve endings within damaged tis- 
sues are not stimulated to initiate impulses following the 
classical pain pathways. Instead, impulses are generated 
as a result of neural dysfunction, and the pain is typically 
unresponsive to conventional analgesics, including opi- 
ates [35]. The usual explanation put forward for capsaicin- 
induced analgesia in post-herpetic neuralgia is inter- 
ference with the biosynthesis of neurotransmitters, not- 
ably substance R The latter is produced by the same noci- 
ceptive type C sensory neurons. 

The majority of published reports on the clinical effec- 
tiveness of capsaicin cream in post-herpetic neuralgia are 
uncontrolled studies [27-30] or case reports [31-33]. Of 
the two double-blind, placebo-controlled studies [25, 26], 
data were available from only one. The reported results 
were in favour of capsaicin cream at six weeks (OR = 5.48; 
95 % CI 1.39, 21.59 and RD = 0.44; 95 % CI 0.13, 0.75) but  
not at two weeks (OR = 3.37; 95 % CI 0.86, 13.36 and 
RD = 0.31; 95 % CI - 0.02, 0.64) (Table 3). 

Capsaicin and psoriasis 

The rationale for the use of capsaicin in psoriasis is that 
substance P concentrations have been shown to be in- 
creased in psoriasis plaques and to fall with resolution of 
the condition [40]. Therefore,  inhibition of release of sub- 
stance P from cutaneous sensory neurones should relieve 
the itch and inflammation attributed to this neurotrans- 
mitter. However, conflicting data have been reported by 
other authors [41]. 

All four trials eligible for pooling [36-39] suggested 
that capsaicin cream was useful in psoriasis (Table 3 
and Fig. 3). There  was improvement  in the severity of 
itch, scaling, and erythema. The pooled results confirmed 
this (OR = 2.80; 95 % CI 1.69, 4.62 and RD = 0.35; 95 % 
CI 0.14, 0.56). However,  interpretation of the results 
should be cautious, since the chi-square statistic sug- 
gested that there was heterogeneity in the response rates 
(Table 4). 

Capsaicin and post-rnastectorny pain 

The post-mastectomy pain syndrome is thought to be due 
to injury to the intercostobrachial nerve [42-43], al- 
though other factors may be involved. The rationale for 
the use of capsaicin is unclear, except that the pain is not 
classical and is generally unresponsive to the usual anal- 
gesics. In the only placebo-controlled trial, 0.075 % cap- 
saicin cream was significantly bet ter  in controlling jab- 
bing and providing overall pain relief. However,  the 
authors reported that the double-blind design was com- 
promised by the burning sensation induced by capsaicin 
[44]. 

Conclusion 

Capsaicin cream appears to be a useful addition to the 
range of topical analgesic and antipruritic medications 
available. It appears to be effective in easing the pain asso- 
ciated with diabetic neuropathy and osteoarthritis, and 
some of the symptoms of psoriasis. In post-herpetic neural- 
gia the evidence is less convincing. Some potentially inter- 
esting applications are in post-mastectomy and stump pain. 

It may be that much of capsaicin's effectiveness is attri- 
butable to placebo effects, since true blinding is difficult 
because of its irritant effects after application to the skin. 
Therefore  until results from more extensive and well-con- 
trolled clinical trials become available, the verdict on topi- 
cal capsaicin's effectiveness must remain open. However, 
given the intractable nature of the conditions being 
treated and the poor  performance of other treatments, 
many clinicians will feel justified in using topical capsaicin 
on the strength of the available evidence. 
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