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Review Article

Introduction

Cancer-related pain remains prevalent and undertreated 
throughout the world.1,2 The prevalence has been esti-
mated at over 70% in advanced disease,3 with 38% expe-
riencing moderate to severe pain,4 and there remain 
inadequacies in cancer pain management.5 The World 
Health Organization (WHO) strongly advocates pain relief 
for moderate and severe cancer pain for which the analge-
sic ladder remains a mainstay of therapy.6,7 Besides oral 
opioids and other analgesics, topical preparations appear 

effective,8 can be targeted at the pain area, and may avoid 
the adverse effects of systemic medications.9,10 Adjunctive 
and non-pharmacologic interventions, including acupunc-
ture and other complementary therapies, can also be con-
sidered.11-17 Nevertheless, it has been suggested that new 
pharmaceuticals are needed.18 One area of research has 
been the effect of natural products on pain.19-22

A review of topical analgesics found they were well 
tolerated and had lesser side effects and undesirable drug–
drug interactions than some oral interventions, but were 
underused in clinical practice.23,24 Their greater use has 
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been proposed, particularly for localized neuropathic pain 
associated with malignancy.9 A Cochrane review on topi-
cal capsaicin, a natural product from plants in the Capsicum 
genus, found evidence of effectiveness for chronic neuro-
pathic pain.8 In a recent review, evidence was found for 
multiple topical analgesics, although this included case 
series and case reports.25

The topical application of natural products has been used 
for pain relief in traditional medicine.26 In China and other 
countries in eastern Asia, topical interventions are typically 
multi-ingredient formulations that are composed of natural 
products of diverse origin, which have been prepared and 
processed for medical use. These are listed in major 
pharmacopeia.27

Systematic reviews of traditional medicines for vari-
ous types of cancer pain suggested that combining tradi-
tional medicines with conventional therapies may 
improve pain outcomes.28,29 A systematic review of 
externally applied Chinese herbal medicines (CHMs) 
combined with the 3-step analgesic ladder reported 
improved pain relief and reduced adverse reactions to 
conventional analgesics.30 A book chapter that included 
17 randomized controlled trials (RCTs) of topical CHMs 
for cancer pain found improvements in pain and other 
outcomes.31 A meta-analysis of 23 RCTs reported that 
topical application of CHMs at painful locations com-
bined with 3-step analgesia improved cancer pain and 
quality of life and reduced the rate of some adverse reac-
tions.32 For bone cancer pain, a meta-analysis of the 
results of 6 RCTs reported that combining topically 
applied CHMs with conventional management resulted 
in improved pain relief.33 In a recent clinical study of a 
traditional herbal topical analgesic conducted in the 
United States, participants reported effectiveness and 
convenience of use.34

The aims of this systematic review and meta-analysis 
were to determine the effects of topically applied CHMs on 
cancer-related pain, inform clinicians of the best available 
evidence, assess the safety and tolerability of these inter-
ventions based on reported adverse events and dropouts, 
and identify directions for future research.

Methods

This review followed methods outlined in the PRISMA 
guidelines,35,36 the PRISMA Extension for Chinese Herbal 
Medicines 2020,37 and Cochrane Collaboration.38,39 Its pro-
tocol was registered with PROSPERO (CRD42021264676).

Information Sources and Search Strategy

Comprehensive literature searches were conducted to iden-
tify studies that used topically applied natural products as 
traditional medicines in eastern Asia to treat cancer pain. 
Searches used methods outlined in the Cochrane Handbook 
of Systematic Reviews.38 English-language databases 
included PubMed, Excerpta Medica Database (Embase), 
Cumulative Index of Nursing and Allied Health Literature 
(CINAHL), Allied and Complementary Medicine Database 
(AMED), and Cochrane Central Register of Controlled 
Trials (CENTRAL), including the Cochrane Library. 
Chinese-language databases included China Biomedical 
Literature (CBM), China National Knowledge Infrastructure 
(CNKI), Chongqing VIP (CQVIP), and Wanfang.

Clinical trial registries, including the Australian New 
Zealand Clinical Trial Registry (ANZCTR), Chinese 
Clinical Trial Registry (ChiCTR), EU Clinical Trials 
Register (EU-CTR), ClinicalTrials.gov, and International 
Clinical Trials Registry Platform (ICTRP), were searched 
to identify ongoing or completed trials. Where required, 
trial investigators were contacted to obtain data. 
Databases and registries were searched from their respec-
tive inceptions to May 2022, with an updated search in 
November 2022.

In addition to databases and clinical trial registries, refer-
ence lists of systematic reviews and included RCTs were 
searched for additional publications (see Table S1 for search 
terms).

Selection Criteria

Inclusion criteria for study participants included, inpa-
tient or outpatient adult participants (aged 18 years and 
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over) diagnosed with a malignant tumor based on pathol-
ogy tests, or diagnosed with liver cancer based on the 
American Association for the Study of Liver Disease 
(AASLD)40 or the European Association for the Study of 
the Liver (EASL) guidelines,41 and with chronic pain syn-
dromes caused by cancer or cancer-related treatment, 
such as surgery, chemotherapy, radiotherapy, and/or other 
conventional treatments. Exclusion criteria were studies 
that included participants with pain unrelated to cancer or 
cancer-related treatments, postoperative pain occurring 
within a short time (≤2 months), or phlebitis.

Inclusion criteria for test interventions included topi-
cally applied CHM in the form of a hot compress, cata-
plasm (poultice), and/or other external application. The 
topically applied CHM could be combined with a conven-
tional therapy for cancer-related pain as an integrative 
approach. Co-interventions were allowed provided the 
same co-intervention was used in at least 2 arms of the 
study. Exclusion criteria included, novel synthetic com-
pounds or isolated chemical compounds (such as capsa-
icin), homeopathic preparations, nutritional supplements, 
plant-based products not used in traditional medicine, 
topical CHMs combined with oral CHMs, CHM com-
bined with acupuncture, or other non-topical therapy. 
Studies in which the details of the topical intervention 
were unclear were excluded.

Inclusion criteria for control interventions included puta-
tively inactive controls, such as no treatment, supportive 
care, or placebo; conventional therapies recommended in 
guidelines, such as analgesics, radiation, neurolytic block, 
and intrathecal pump; or other conventional treatments 
aimed at managing cancer pain. Exclusion criteria included 
use of pethidine or other discontinued medications; and use 
of CHM or other complementary medicine in the control 
group.

Inclusion criteria for outcomes included, measures of 
pain, analgesia, performance status, and quality of life 
(QOL). There was no limit on the treatment duration. 
Exclusion criteria were studies that did not report numerical 
outcome data.

Data Screening and Extraction

Search results were downloaded to spreadsheets, which 
were merged and duplicates were removed. Abstracts were 
screened by 2 reviewers (YHL & BHM). Full texts of 
potential inclusions were obtained for further assessment. 
For studies that satisfied all inclusion and exclusion criteria, 
the study characteristics, funding sources, and outcome data 
were extracted to predefined spreadsheets by YHL and 
checked by BHM. Any issues or disagreements were 
resolved by discussion and consultation with a third person 
(ALZ and/or XFG). Species’ names were based on the 
Chinese pharmacopeia.27

Risk of Bias Assessment

Risk of bias using the Cochrane Collaboration’s tool38 was 
assessed independently by 2 researchers (YHL & BHM), 
and any disagreement was resolved by discussion and con-
sultation with a third person (XFG). Potential reporting bias 
was assessed using funnel plots and Egger’s test when 10 or 
more studies were available.

Data Analysis

Meta-analyses were conducted where feasible using Stata 
12.0 and Review Manager 5.3. Dichotomous data were 
assessed as risk ratio (RR), and continuous data were 
assessed as mean difference (MD) or standardized mean 
difference (SMD), all with 95% confidence intervals (CI). 
Available case analysis with a random effects model was 
used in all analyses. This provides a conservative estimate 
of difference between groups and is applicable to data in 
which heterogeneity is likely. Heterogeneity was assessed 
using the I2 statistic. Where possible and appropriate, 
planned subgroup analyses included type of control medi-
cation, pain severity at baseline (numerical rating scale 
[NRS] ≥4 or visual analog scale [VAS] ≥4), treatment 
duration, and/or the specific topically applied CHM formu-
lation. Sensitivity analyses were undertaken to explore 
potential sources of heterogeneity.

Results

The searches identified 20 RCTs that met all the selection 
criteria (Figure 1). All were conducted in China and enrolled 
1636 participants. Participants ranged from 18 to 85 years 
of age. Study durations ranged from 7 to 28 days (Table 1). 
Following dropouts, 1601 participants completed the stud-
ies. One study compared topical CHM with placebo,42 one 
compared a topical CHM with a conventional analgesic,43 
three studies compared topical CHMs plus conventional 
analgesics with placebo plus conventional analgesics,44-46 
one study compared a topical CHM plus a conventional 
analgesic plus pamidronate disodium with the same analge-
sic plus pamidronate disodium,47 and 14 studies compared 
topical CHMs plus conventional analgesics with conven-
tional analgesics alone.

Outcome data were available for pain intensity (20 stud-
ies), analgesic onset time (4 studies), frequency of break-
through pain (5 studies), analgesia duration (4 studies), 
analgesic dose (10 studies), quality of life (9 studies), and 
Karnofsky Performance Status (KPS; 10 studies).

Two studies used the same multi-ingredient formulation, 
Shuang Bai San,42,48 while the others each tested a different 
multi-ingredient formulation. The ingredients most fre-
quently used in the formulations were: Borneolum (bing 
pian; 11 studies), Asarum species (xi xin; 10 studies), 
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Corydalis yanhusuo W.T.Wang (yan hu suo; 9 studies), 
Rheum species (da huang; 8 studies), Commiphora myrrha 
Engl. (mo yao; 8 studies), Boswellia carteri Birdw. (ru 
xiang; 8 studies), Aconitum carmichaelii (chuan wu; 7 stud-
ies), and Buthus martensii Karsch. (quan xie; 7 studies) (see 
Tables S2 and S3 for the ingredients used in each study).

Risk of Bias

Risk of bias for sequence generation was judged “low risk” 
in 12 RCTs because an appropriate method of randomiza-
tion was described. The others were judged “unclear risk.” 
Only one study described a suitable method of allocation 

concealment and was judged “low risk”; the remaining 
studies did not mention allocation concealment and were 
judged “unclear risk.” Four studies that used a placebo for 
the topical CHM in the control groups were judged “low 
risk” for blinding of participants. The remaining studies 
were judged “high risk.” All studies were judged “high 
risk” for blinding of personnel due to lack of clear descrip-
tions and “unclear risk” for blinding of outcome assessors, 
since it is common practice for attending physicians and 
nurses not connected with the RCT to collect routine data 
on pain. Each study had few or no dropouts, so all were 
judged as “low risk” for incomplete outcome data. For 
selective outcome reporting only one protocol could be 

Figure 1. PRISMA flow diagram of study selection.
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located and all outcomes were reported, so it was judged 
“low risk” 42; all other studies were judged “unclear risk” 
(Table S4).

Results of Meta-Analysis

Pain intensity. Twenty studies reported on pain intensity: 2 
used a 10-point VAS49,50 and the others used the NRS. 
There was a greater reduction in pain intensity between the 
CHM fomentation Shuang bai san and placebo fomentation 
(MD −0.72 [−1.04, −0.40], n = 140) after 7 days of treat-
ment.42 There was no difference in pain intensity between 
the group that used the topical CHM paste, Hua jian ba du 
mo, and the group that used the conventional analgesic tra-
madol (Figure 2(a)) (MD −0.15 [−0.38, 0.08], n = 260) after 
7 days of treatment.43

When topical CHMs were combined with conventional 
analgesic medications, there was a greater reduction in pain 
intensity in the integrative medicine group in the pooled 
result of 3 placebo-controlled RCTs (MD −0.48 [−0.92, 
−0.05], I2 = 41.4%, n = 217), with moderate heterogene-
ity.44-46 There was also a significantly greater reduction in 
pain intensity in the pooled result of 14 open-label studies 
(MD −0.67 [−0.93, −0.40], I2 = 89.8%, n = 924), but hetero-
geneity was considerable.48-61

A sensitivity analysis included 5 studies53-56,58 that com-
pared topical CHMs plus conventional analgesics with con-
ventional analgesics alone and which had treatment 
durations of more than 7 days, except for the study that used 

intrathecal injections of morphine.50 The results of this sen-
sitivity analysis showed a significant difference between 
groups, without important heterogeneity (MD −0.52 [−0.64, 
−0.39], I2 = 18.2%, n = 365).

There was no significant difference in pain intensity in 
the single RCT of a topical CHM plus oxycodone HCl 
extended-release tablets plus pamidronate disodium versus 
the same pharmacotherapies (MD −0.30 [−0.64, 0.04], n = 
60).47

The pooled result of all 18 RCTs of topical CHMs plus 
conventional pharmacotherapies versus the same pharma-
cotherapies showed significantly greater reduction in pain 
in the integrative medicine groups (MD −0.61 [−0.84, 
−0.38], I2 = 87.8%, n = 1201), but heterogeneity was con-
siderable. The funnel plot of all 18 RCTs showed no appar-
ent asymmetry and the Egger’s test was not significant 
(Figure S1a). A similar result was found for the 14 open 
label RCTs (Figure S1b). This suggested that the risk of 
publication bias was not high.

In a subgroup analysis that included the 9 studies that 
enrolled participants with moderate to severe pain (NRS ≥ 4 
or VAS ≥ 4). The pooled result showed a significant differ-
ence between groups, with slightly higher heterogeneity 
(MD −0.67 [−1.01, −0.33], I2 = 89.5%, n = 586). A sensitiv-
ity analysis was conducted with 7 RCTs47,53-56,58,61 that com-
pared topical CHMs plus conventional pharmacotherapies 
(i.e., analgesics and other treatments) with conventional 
pharmacotherapies alone and had treatment durations of 
more than 7 days, excluding the study that used intrathecal 

Figure 2. Forest Plots. (a) Cancer Pain Intensity. (b) Analgesic Onset Time (minutes). (c) Analgesia Duration (hours). (d) Analgesic 
dose. (e) Quality of Life. (f) Karnofsky Performance Status.
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injections of morphine.50 This sensitivity analysis showed a 
significant difference between groups without important 
heterogeneity (MD −0.47 [−0.59, −0.35], I2 = 21.7%, 
n = 509).

One CHM, Shuang bai san, was used in 2 RCTs of pain 
due to liver cancer. When the results were pooled, there was 
significantly less pain in the Shuang bai san group (MD 
−1.13 [−1.91, −0.34], I2 = 93.3%, n = 176), with consider-
able heterogeneity.

Analgesic onset time. Four studies reported on analgesic 
onset time. For the comparison of topical CHM versus oral 
tramadol (Figure 2(b)), there was significantly greater 
reduction in analgesic onset time in the topical CHM group 
(MD −26.02 [−27.57, −24.47] minutes, n = 260).43 When 
topical CHMs were used in combination with conventional 
analgesic medications according to the 3-step ladder, there 
was no significant reduction in analgesic onset time in one 
placebo-controlled RCT (MD −24.72 [−67.04, 17.62] min-
utes, n = 80).45 However, there was significantly greater 
reduction in the topical CHM group in the pool of 2 open-
label RCTs that combined CHMs with morphine sulfate 
sustained-release tablets (MD −19.15 [−21.81, −16.49] 
minutes, I2 = 0%, n = 111), with no heterogeneity.52,60 When 
results from all 3 integrative medicine studies were pooled, 
there was significantly greater reduction in analgesic onset 
time in the groups that received the CHMs for 7 days (MD 
−19.17 [−21.83, −16.52] minutes, I2 = 0%, n = 191), with 
no heterogeneity.

Analgesia duration. Analgesia duration was not significantly 
different when comparing a topical CHM and tramadol for 
7 days (MD 0.32 [−0.26, 0.90] hours, n = 260).43 One pla-
cebo-controlled RCT of a topical CHM plus 3-step analge-
sics (Figure 2(c)) showed a significantly greater increase in 
analgesia duration in the combination therapy group (MD 
3.66 [1.13, 6.18] hours, n = 80).45 In addition, the pooled 
effect for 2 open-label RCTs of topical CHMs plus mor-
phine sulfate sustained-release tablets for 7 days showed 
significantly greater increases (MD 1.32 [1.15, 1.50] hours, 
I2 = 0%, n = 112), with no heterogeneity.52,60 When all 3 
integrative medicine studies were pooled, there was a 
greater increase in analgesia duration in the groups that 
received CHMs for 7 days (MD 1.65 [0.78, 2.51] hours, I2 
= 44.1%, n = 192), with moderate heterogeneity.

Analgesic dose. Three placebo-controlled RCTs of topical 
CHMs combined with conventional analgesics reported 
results for analgesic dose as morphine equivalents (Figure 
2(d)). One study reported a significant reduction in total 
analgesic dose (MD −138.00 [−234.22, −41.78] mg, n = 80) 
after 7 days.45 Another found a significant reduction in aver-
age analgesic dose per day after 7 days (MD −60.00 [−73.77, 
−46.23] mg per day, n = 60),46 and the third study found no 

significant difference between groups in the analgesic 
maintenance dose (MD −6.24 [−20.53, 8.05] mg per day, 
n = 77) after 7 days.44

In the 7 open-label RCTs, one study found no difference 
between groups in the total dose (MD 91.57 [−226.40, 
409.54] mg, n = 61)55 after 10 days. The pooled result of 2 
studies that reported average dose per day showed no sig-
nificant difference (MD −5.03 [−12.5, 2.45] mg per day, I2 
= 31.7%, n = 184) after 8 to 28 days, without important het-
erogeneity.50,61 The pooled result for the 4 studies that 
reported analgesic maintenance dose found a significantly 
greater reduction after 7 to 14 days (MD −31.72 [−50.43, 
−13.01] mg per day, I2 = 71.4%, n = 228) in the combined 
therapy groups, with substantial heterogeneity.51,52,58,59

When the results for the placebo controlled and open 
label studies were pooled, in the 2 studies that reported 
total dose, there was no significant difference (MD −75.29 
[−275.78, 125.20] mg, I2 = 45.5%, n = 141), with moder-
ate heterogeneity. For the 3 studies that reported average 
dose per day, the pooled result showed no significant dif-
ference (MD −25.44 [−61.17, 10.28] mg per day, I2 = 
97.0%, n = 244), with considerable heterogeneity. For 
analgesic maintenance dose, the pooled result of all 5 
studies showed a significantly greater reduction in the 
groups that received CHMs for 7 to 14 days (MD −24.95 
[−39.77, −10.14] mg per day, I2 = 71.7%, n = 305), with 
substantial heterogeneity.

Frequency of breakthrough pain. Five studies reported data 
on frequency of breakthrough pain, but the units were dif-
ferent. One placebo-controlled RCT of a topical CHM plus 
morphine sulfate sustained-release tablets showed greater 
reduction in average frequency per person (MD −1.41 
[−2.20, −0.62], n = 77) in the combined therapy group after 
7 days.44 Two open-label RCTs showed a significantly 
greater reduction in average frequency per person per week 
(MD −1.21 [−1.49, −0.93], n = 100) after 28 days50 and in 
average frequency per person from days 4 to 14 (MD −1.46 
[−1.79, −1.13], n = 61)58 in the groups that received the 
topical CHMs. However, another 2 open-label RCTs found 
no significant differences in average frequency per person 
per day after 10 days (MD −0.26 [−0.73, 0.21], n = 61)55 or 
total frequency per person (MD −0.94 [−5.36, 3.48], n = 
21).61

Quality of life. Nine studies reported data on QOL (Figure 
2(e)). For topical CHMs combined with conventional anal-
gesic medications, one placebo-controlled study reported 
significant improvement on the National Comprehensive 
Cancer Network (NCCN) impact of pain measurement after 
7 days (MD −5.24 [−10.33, −0.15], n = 77).44 However, the 
single open-label study that used the NCCN impact of pain 
measurement found no significant difference between 
groups after 10 days (MD −5.84 [−13.92, 2.24], n = 61).55 
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The pooled result for these 2 studies showed a significantly 
greater improvement in the groups that received the CHMs 
(MD −5.41 [−9.72, −1.10], I2 = 0%, n = 138), with no 
heterogeneity.

For the 30-item Quality of Life of Questionnaire for can-
cer patients (QLQ-C30), there were improvements in the 
pooled results of 3 open-label RCTs (MD 6.85 [1.80, 11.89], 
I2 = 65.5%, n = 185) in favor of the topical CHM groups at 
7 to 28 days, but heterogeneity was substantial.50,52,59

The pooled result of 4 RCTs that used the Chinese QOL 
scale found no significant difference between groups after 
7 days (MD 1.18 [−0.57, 2.93], I2 = 79.8%, n = 254), but the 
heterogeneity was considerable.49,51,57,60 In the subgroup 
analysis that included the three 7-day studies with NRS ≥ 4 
or VAS ≥ 4 at baseline, there was less heterogeneity and a 
significantly greater improvement in the CHM groups (MD 
1.86 [0.32, 3.40], I2 = 61.3%, n = 176).49,51,60

Karnofsky performance status. When the topical CHMs were 
combined with conventional analgesic medications (Figure 
2(f)), there was no difference between groups in KPS after 
7 days in the pooled result of 2 placebo-controlled RCTs 
(MD 0.62 [−1.86, 3.11], I2 = 0%, n = 137), with no heteroge-
neity.44,46 However, there was a significantly greater 
improvement in the pooled results of 8 open-label RCTs 
(MD 4.53 [1.13, 7.93], I 2= 82.4%, n = 506) after 7 to 28 days, 
although heterogeneity was considerable.49,51-53,55,56,58,60

When all 10 studies were pooled, there was significant 
improvement in KPS after 7 to 28 days (MD 3.59 [0.96, 
6.23], I2 = 78%, n = 643), but heterogeneity was consider-
able. The funnel plot showed no apparent asymmetry, and 
the Egger’s test was not significant, suggesting publication 
bias was not likely (Figure S1c).

In a subgroup analysis of the 6 studies that enrolled par-
ticipants with moderate to severe pain (NRS ≥ 4 or VAS ≥ 
4), the pooled result showed no difference between groups 
after 7–14 days with reduced heterogeneity (MD 2.91 
[−0.07, 5.89], I2 = 60.3%, n = 366).49,51,52,55,58,60

Safety of Topical Chinese Herbal Medicines

Eight RCTs reported no adverse events (AEs) associated with 
topical CHMs during the study period. Skin reactions were 
reported in 7 RCTs, and in one study skin allergies led to 5 
dropouts.57 Except for one study that mentioned skin allergy 
due to the adhesive plaster,44 AEs in the other 6 studies were 
likely due to the CHMs (Table S5). Overall, there were 35 
dropouts: 19 in CHM groups and 16 in control groups.

Discussion

Summary of Meta-Analysis Results

Pain intensity was an outcome in all 20 studies of topical 
CHMs for cancer pain management. In the single 

comparison of CHM with a placebo, there was a greater 
reduction in pain intensity in the CHM group after 7 days of 
treatment. When CHM was compared with the analgesic 
tramadol, there was no significant difference between 
groups after 7 days (Figure 2(a)). The remaining 18 studies 
combined CHMs with conventional medications, and 3 of 
these studies used a placebo for the CHM in the control 
group to facilitate blinding. The pooled result for the 3 
blinded studies (n = 217) showed a greater reduction in pain 
intensity after 7 days in the groups that received CHM, with 
moderate heterogeneity. This result appears to be the most 
meaningful, but, at an average of −0.48 points on the NRS, 
it was a small change. The pooled result for 14 open-label 
studies (n = 924) showed a greater reduction (MD −0.67 
points), as did the pooled result of all 18 studies (MD −0.61 
points) after 7 to 28 days, but heterogeneity was consider-
able in each of these pools. For specific topical formula-
tions, the best available evidence was for Shuang bai san in 
pain due to liver cancer, but this was based on only 2 RCTs.

Analgesic onset time is another clinically important out-
come, but it was only reported in 4 studies. When compared 
with oral tramadol, the topical CHM group showed an aver-
age decrease of 26.02 minutes (Figure 2(b)). In the compari-
sons between CHMs combined with conventional analgesics 
as integrative medicine and conventional analgesics alone, 
there was no significant difference in the single placebo-
controlled study, but the pooled result of 2 open-label stud-
ies showed significantly reduced onset time in the CHM 
groups. These results are difficult to interpret, since the 
placebo-controlled study allowed a variety of options for 
analgesia based on the 3-step ladder. While the average 
onset time was 24.72 minutes faster in the CHM group, the 
standard deviation was wide, leading to no significant dif-
ference. In contrast, both open-label studies used morphine 
sulfate sustained-release tablets; the average onset time was 
19.15 minutes faster, the standard deviations were narrower, 
and there was no heterogeneity in the pooled result. When 
we pooled the results of all 3 studies (n = 191), the result 
was significant in favor of adding topical CHMs, with an 
average of 19.17 minutes faster onset time, with no hetero-
geneity. Therefore, these results were not as contradictory 
as they appear and suggest that adding topical CHMs may 
result in faster cancer pain relief.

The same four seven-day studies that reported analgesic 
onset time also reported duration of analgesia. This was not 
different between groups in the comparison with oral trama-
dol, but the other 3 studies reported longer durations in the 
groups that received additional topical CHMs (Figure 2(c)). 
Notably, there was a significant difference in the placebo-
controlled study and the pooled result of three seven-day 
studies (n = 192) that showed an average increase of 1.65 hours 
in duration of analgesia, with moderate heterogeneity.

Studies used different approaches to calculate analgesic 
dose. The largest meta-analysis pool was for 5 studies that 
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reported analgesic maintenance dose (n = 305). This sug-
gested an average reduction of about 25 mg (morphine 
equivalent) per day after 7 to 14 days (Figure 2(d)), but the 
heterogeneity was substantial. Data on frequency of break-
through pain were reported in 5 studies, but no results were 
poolable. The only placebo-controlled study (n = 77) found 
a greater reduction in average frequency per person in the 
group that received the CHM in addition to morphine sul-
fate sustained-release tablets for 7 days.

Quality of life was reported in 9 studies, but 3 different 
measures were used (Figure 2(e)). One study that employed 
a placebo found a significant improvement on NCCN 
impact of pain after 7 days. The pooled result of 2 RCTs 
(n = 138) found a similar result after 7 to 10 days, without 
heterogeneity. For QLQ-C30, the pooled results of 3 open-
label studies (n = 185) showed an average improvement of 
6.85 points for combining topical CHMs with conventional 
analgesics. This difference appears clinically important,62 
but the study durations ranged from 7 to 28 days, and the 
heterogeneity was substantial. The meta-analysis of the 
Chinese QOL scale showed no significant difference 
between groups for all 4 RCTs (n = 254), with considerable 
heterogeneity. When only the 3 studies of participants with 
moderate to severe pain at baseline were included (n = 176), 
there was a significantly greater improvement in QOL after 
7 days in the groups that received CHMs, with reduced het-
erogeneity. For KPS (Figure 2(f)), the pooled result of 2 
placebo-controlled RCTs (n = 137) found no significant dif-
ference between groups after 7 days. This was not surpris-
ing, given the short duration of these studies. In the pooled 
result for all 10 RCTs, there was a greater improvement in 
the groups that received topical CHMs after 7 to 28 days, 
but the heterogeneity was considerable.

Interpretation of Meta-Analysis Results

In the meta-analysis pools, heterogeneity marred some esti-
mates of the treatment effect. This was likely due to varia-
tion in the CHMs and conventional therapies used, along 
with variation in the duration of studies and in the type of 
cancer. Notably, 12 studies were of 7 days duration, while 
the remainder ranged from 8 to 28 days, and 14 studies 
included multiple cancer types. Where possible, subgroup 
analyses were used to address these variations; there were 
some reductions in heterogeneity, but this was at the expense 
of sample size.

In most studies, the CHM was used in addition to con-
ventional pain management. In some studies, the conven-
tional medication was fixed, but in others the 3-step 
approach was used, so a range of oral and/or injected medi-
cations may have been administered. Considering that 
active pain management was used, and was likely to have 
been effective, there may have been little scope for the addi-
tional CHMs to further reduce pain intensity, hence the 

small change in the NRS. For analgesic onset time, the 
addition of the CHMs appeared to reduce this by an average 
of 19.17 minutes when compared to oral medication, prob-
ably due to the relatively faster effect of the topical route. 
For duration of analgesia, the average increase of 1.65 hours 
in the pooled result of 3 studies suggested that the effects of 
the topical CHMs were not transient and may have comple-
mented the effects of the conventional analgesics. The 
mixed results for frequency of breakthrough pain are diffi-
cult to interpret, except to say that the CHMs were focused 
on pain relief, were applied according to the trial protocols, 
and would not have affected the course of the disease. Also, 
it is probable that breakthrough pain events were managed 
according to the individual’s condition using additional opi-
oids or other interventions as needed. The studies did not 
mention the application of additional CHMs to manage 
breakthrough pain events.

Concerns have been expressed about possible interac-
tions between herbal medicines and conventional medica-
tions.63 In this review, no serious AEs were reported, but the 
safety data were inadequate in some studies. The total drop-
out rates were similar between groups even though some 
topical CHMs were associated with skin reactions. This 
points to a need for test patches to assess individual reac-
tions. Assessments of drug–herb interactions may not have 
been feasible in some studies due to their short duration, but 
this aspect needs to be considered in future studies.

Biological Activities of the Main Ingredients

There has been considerable research into the analgesic 
effects of compounds, notably alkaloids, contained in 
CHMs.64 The included studies often tested multi-ingredient 
formulations, each of which contained multiple compounds, 
so it was not possible to determine which, if any, contrib-
uted to the clinical effect. In addition, the studies of multi-
ingredient topical formulations generally did not provide 
the rationale for including each ingredient, so we cannot be 
certain that they were intended to exert anti-nociceptive 
effects. However, we can infer some reasons based on tradi-
tional use and published studies. Due to the large number of 
ingredients in the formulations, we have limited this discus-
sion to the 3 most common (Table S3) and to papers pub-
lished in English.

The most frequently included ingredient, borneol (bing 
pian), can be used in topical formulations as a skin penetra-
tion enhancer. Borneol is non-toxic and non-irritating with 
a long history of use in CHM. Animal studies have shown it 
enhances permeation and drug delivery across the brain 
capillary endothelium, stratum corneum, corneal epithe-
lium, and mucosal membranes.65 In a comparison with the 
standard skin penetration enhancer laurocapram (Azone ®), 
borneol showed low skin irritation potential and promoted 
penetration of multiple pharmaceuticals.66 In addition, 
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borneol has anti-nociceptive effects. A clinical study of 122 
postoperative patients found that when compared to pla-
cebo, a single topical application of 25% (+)-borneol for 
approximately 30 to 60 minutes showed a significantly 
greater reduction in postoperative pain on a VAS, without 
any adverse effects.67 In mouse models of inflammation and 
pain, borneol reduced pain but did not produce a sedative 
effect.68 In mice with neuropathic pain, the systemic or 
local administration of (+)-borneol reduced pain responses 
without inhibition of motor function.69,70

The second most common ingredient was xi xin. The 
official sources are Asarum heterotropoides Fr. Schmidt 
var. mandshuricum (Maxim) Kitag., Asarum sieboldii Miq. 
var. seoulense Nakai, and Asarum sieboldii Miq.27 No 
human studies of this ingredient alone were located, but 
animal studies have demonstrated anti-nociceptive actions 
for its extracts.71,72 Methyl eugenol is a major component of 
the essential oil of Asarum species, and asarinin is a major 
lignin.73,74 In mice, methyl eugenol inhibited pain-related 
behaviors.75 In a series of experiments in rats, an alkamide-
enriched fraction of an aqueous extract of Asarum het-
erotropoides var. mandshuricum, its essential oil, and the 
compound asarinin all showed reductions in pain-related 
behaviors.76

The third most common herb ingredient in the topical 
CHMs, yan hu suo, is sourced from the rhizomes of 
Corydalis yanhusuo W.T. Wang.27,77 Of the alkaloids from 
yan hu suo, levo-tetrahydropalmatine (l-THP) has received 
research attention in humans and animals for its effects on 
pain and drug addiction.78,79 Studies in mice have shown 
dose-dependent reductions in pain responses.80-83 No human 
studies of the following 3 compounds derived Corydalis 
yanhusuo were located. The alkaloid dehydrocorybulbine 
(DHCB), showed dose-dependent antinociceptive activity 
in mice without showing sedative effects or tolerance.84 In 
rodent models of cancer pain, levo-corydalmine (l-CDL) 
showed antinociceptive effects,85-87 and dehydrocorydaline 
(DHC) showed reductions in pain-related behaviors in 
mice.88,89

This brief review of the 3 most frequently included herbs 
showed anti-nociceptive effects in multiple experimental 
studies. In addition, there has been considerable research 
into the other herbs used frequently in the topical CHMs.90 
This experimental evidence suggests the effects reported in 
the clinical studies may have plausible physiological bases.

Strengths and Limitations of This Review

A strength of this review was the comprehensive nature of 
the searches, which included multiple databases and clini-
cal trial registries. Therefore, the data set was as complete 
as was feasible. Further strengths were the inclusion crite-
ria, which required a pathological diagnosis of cancer, the 
presence of pain at baseline, and assessments using 

established outcome measures. These aspects ensured the 
studies all measured pain associated with cancer, and the 
measurement methods were meaningful. A strength of our 
approach to meta-analysis was the subgrouping (where pos-
sible) of placebo-controlled studies and open-label studies. 
In addition, we provided a subgroup (where possible) for 
the studies that required at least moderate pain severity at 
baseline, since such studies were more likely to provide 
clinically meaningful assessments. A major limitation was 
the lack of blinding in all but the 4 participant-blind studies. 
All studies were judged high risk for blinding of personnel, 
which we acknowledge could be difficult when a topical 
preparation was used, but it appears that assessments were 
not blinded even though this would be feasible. Furthermore, 
only one study provided a protocol. These deficiencies 
reduced our confidence in the meta-analysis results. Future 
studies of topical CHMs should employ blinding where fea-
sible and adhere to established standards for clinical trial 
reporting.91

Conclusion

Overall, the evidence suggested that the addition of some 
topical CHM preparations to conventional therapies may 
assist in the alleviation of cancer pain in the short term, 
without major safety concerns. Considering that people 
with cancer pain should be involved in decisions regarding 
the application of multimodal approaches to the manage-
ment of their pain,5 healthcare professionals could consider 
patient requests to use topical CHM preparations as part of 
their pain management plan when the CHM has been clini-
cally evaluated.

The results of the 20 included RCTs suggest that the 
topical application of certain traditional CHMs used in east 
Asia improved scores on pain intensity, onset, and duration 
in people with cancer-related pain in comparison with pla-
cebo and when used as additions to conventional analgesic 
medications. The CHMs included ingredients that have 
received research attention for their effects on pain. Future 
studies could consider including these ingredients in test 
formulations. Further rigorously designed studies are 
needed to investigate the possible roles of these topical 
CHMs as additions to cancer pain management.
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