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SYSTEMATIC REVIEW AND META-ANALYSIS

Acupoint Herbal Patching for Asthma: A Systematic Review
and Meta-analysis of Randomized Controlled Trials

Sun Haeng Lee, MSc, Gyu Tae Chang, PhD, Xiuyu Zhang, MSc, and Hyangsook Lee, PhD

Abstract: Acupoint herbal patching (AHP), which involves local point
stimulation with a herbal medicine patch, has long been used to treat
patients with asthma in East Asian countries. However, its evidence is
equivocal. This systematic review aims to summarize and critically
evaluate the efficacy and safety of AHP for asthma.

A literature search was conducted in PubMed, EMBASE, the
Cochrane library, and the China National Knowledge Infrastructure
for studies published on or before April 2014, which were randomized
controlled trials (RCTs) examining AHP therapy by itself or in com-
bination with other treatments in asthma patients. Trials needed to report
pulmonary function outcomes to be included in analyses. The risk of
bias of included studies was assessed using the Cochrane risk of bias
assessment tool. For statistical pooling, risk ratio, mean difference
(MD), or standardized MD was calculated with 95% confidence inter-
vals (CIs) in a random-effects model.

We ultimately included 16 RCTs with 1287 asthmatic patients in
analyses. Treatment with AHP improved forced expiratory volume in
1 second (FEV1) by 13% (MD = 12.99%, 95% CI 5.17%—20.81%) and
asthmatic symptoms by 60% (risk ratio of unchanged or getting worse
symptoms with AHP = 0.4, 95% C1 0.27-0.58) over that observed with
placebo. However, evidence is limited due to the heterogeneity and
paucity of data. When added to conventional therapies, AHP signifi-
cantly improved the FEV 1/forced vital capacity ratio by 11.6% (95% CI
8.49%—14.79%) and reduced the risk of asthmatic symptoms by 69%
(95% CI 0.16-0.58). Compared with conventional medication, AHP
significantly improved FEV1 (standardized MD = 0.46, 95% CI 0.05—
0.87), but a substantial heterogeneity was detected (/> =53%). When
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added to Chinese herbal medicine, there were no additional benefits of
AHP on pulmonary function or global symptom improvement. No
serious adverse events were associated with AHP.

Evidence for AHP efficacy is encouraging, but not conclusive,
because of clinical diversity and the high risk of bias in the examined
studies. Further clinical and basic research is needed to determine the
role of AHP in lung function and symptom improvement in patients with
asthma.

(Medicine 95(2):¢2439)

Abbreviations: AHP = acupoint herbal patching, AHR = airway
hyperresponsiveness, CI = confidence interval, CNKI = China
National Knowledge Infrastructure, CONSORT = Consolidated
Standards of Reporting Trials Statement, FEV1 = forced expiratory
volume in 1 second, FVC = forced vital capacity, GINA = Global
Initiative for Asthma, ICS = inhaled corticosteroids, IgE =
immunoglobulin E, LABA = long-acting beta2-agonists, MD =
mean difference, PEF = peak expiratory flow, RCT = randomized
controlled trial, RR = risk ratio, SMD = standardized mean
difference, STRICTA = Standards for Reporting Interventions in
Controlled Trials of Acupuncture.

INTRODUCTION

A sthma is a heterogeneous disease that is usually character-
ized by chronic airway inflammation. It is defined by a
history of respiratory symptoms, including wheezing, shortness
of breath, chest tightness, and coughing, which vary over time
and in intensity, and are accompanied by variable expiratory
airflow limitations." With approximately 300 million people
affected,” the global prevalence of asthma ranges from 1% to
16%.% Additionally, asthma symptom prevalence in children
continues to rise in regions with a previously low incidence.*
Asthma is clinically diagnosed by symptoms of airflow limita-
tion after allergen exposure and by family history of asthma or
atopic disease. Current therapeutic strategies for asthma are
based on severity and symptom control. Inhaled corticosteroids
(ICS) are the mainstay of long-term treatments for persistent
asthma,' but approximately 10% of asthmatic patients have
refractory disease, despite optimal therapy, leading to increased
morbidity and treatment costs.” Therefore, novel treatment
approaches or adjunct therapies are necessary for both inflam-
mation and bronchoconstriction in patients with steroid-depen-
dent or steroid-resistant asthma.®’

Acupoint herbal patching (AHP) involves externally
applying a processed herbal medicine preparation patch to
acupoints or specific sites on the body.® Acupoints have been
defined as specific sites through which body organs and mer-
idians qi is transported.’ In East Asian countries, AHP has been
widely used for a variety of conditions, including asthma,
particularly in children.'®!! Previous studies have demonstrated
that AHP reduces airway inflammation and effectively prevents
and treats asthma symptoms, possibly by regulation of serum
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immunoglobulin E (IgE), eosinophils, nitric oxide, T-lympho-
cyte subsets, and acetylcholine.'>!* However, evidence from
AHP study reviews remains inconclusive on whether or not
asthma symptoms improve with the treatment, likely because of
different research methodologies, heterogeneous interventions,
and subjective outcome measures.'*~'® Additionally, Wechsler
et al'” examined the effect of a placebo treatment and showed a
clinically meaningful improvement in patient-reported subjec-
tive symptoms. However, objective outcomes, including forced
expiratory volume in 1second (FEV1), were not affected in
asthmatic patients. Given that the majority of clinical studies
examining AHP for asthma used patient-reported symptom
improvements as a main outcome, the need to properly evaluate
AHP efficacy in patients with asthma has emerged. Therefore,
high-quality studies using objective outcome measures, such as
pulmonary function, are needed. In this context, we conducted a
systematic review and meta-analysis of randomized controlled
trials (RCTs) reporting objective outcomes of pulmonary func-
tion. We use this review to critically summarize and evaluate
current evidence on the efficacy and safety of AHP for
treating asthma.

METHODS
Literature Search Strategy

Search terms and databases were determined through
discussion among all authors before searching literature data-
bases. One author (S.H.L.) performed electronic literature
searches in PubMed, EMBASE, the Cochrane library, and
the China National Knowledge Infrastructure (CNKI) databases
to identify RCTs of AHP for asthma. All studies were published
on or before April 2014. All databases were comprehensively
searched without using filters or language restrictions. For
PubMed, EMBASE, and the Cochrane library, search terms
were modified from search methods of the Cochrane Airways
Group (Supplement 1, http://links.lww.com/MD/A594). The
following search terms were used for CNKI: (“‘chuan” OR
“chuanxi” OR ‘xiaochuan”) AND (“Tie” OR “Tiefu”
OR “Futie” OR “Xueweitiefu”” OR “Tianjiu”” OR ‘‘Fapaojiu”
OR “Fujiu” OR “Fujiujiu” OR “‘Sanfujiu” OR “‘Dongbing-
xiazhi” OR “Dongbingdongzhi’’). The former terms are Chi-
nese for asthma and the latter terms are Chinese for AHP. All
articles were screened by 1 reviewer (S.H.L.) and checked by
another (X.Z.). Disagreements between reviewers were
resolved by discussion with the corresponding author of this
review (H.L.). We contacted the corresponding authors of
included publications by e-mail or phone if additional infor-
mation was needed.

Inclusion/Exclusion Criteria

We only included RCTs that clearly described the method
of random sequence generation. If such information was not
available or clear in the publication, we contacted the first or
corresponding author by e-mail or phone for additional infor-
mation on randomization. Articles with no response to
multiple e-mails or phone calls were excluded since recent
research indicated that a large proportion of Chinese RCTs
were not truly randomized.'® Studies involving adults and/or
children were considered for inclusion in analyses if partici-
pants were diagnosed with asthma based on clinical symptoms
and physiologic features (eg, Global Initiative for Asthma
[GINA] criteria).'” Studies of asthma on patients with an
underlying pulmonary disease (eg, chronic obstructive
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pulmonary disease, bronchiolitis, bronchitis, and pneumonia)
or that used controversial diagnostic categories (eg, asthmatic
bronchitis and cough variant asthma) were excluded from
analyses.” Treatment with AHP was defined as the use of a
herbal preparation patch that covered acupoints for a certain
period of time. Studies comparing AHP as an adjunct or
sole intervention to active treatments or a placebo were
included. Study outcome measures had to include at least
one of the following pulmonary function tests: FEV1, forced
vital capacity (FVC), FEV1/FVC, or peak expiratory flow
(PEF).

Data Extraction and Risk of Bias Assessment

Data were extracted using a predefined form and
checked by 2 independent reviewers. Items on the form
included author, publication year, sample size, patient age,
participant diagnosis, experimental and control intervention
details, and outcomes. Some extracted pulmonary function
data were standardized to enable comparisons across studies.
Because intervention and control procedures were expected
to greatly vary across trials, studies were categorized and
summarized according to the type of control interventions.
Attempts were made to obtain further details from the
original studies’ first or corresponding authors when data
were incomplete or missing.

A risk of bias for the included studies was evaluated by the
2 independent reviewers (S.H.L. and H.L.) using the Cochrane
risk of bias assessment tool.?! Each study was assessed for
random sequence generation and allocation concealment (selec-
tion bias), blinding of participants and personnel (performance
bias), blinding of outcome assessment (detection bias), incom-
plete outcome data reporting (attrition bias), and selective
outcome reporting (reporting bias). Each risk of bias item
was given Y (yes), N (no), or U (unclear), where Y indicates
low risk of bias, N indicates high risk of bias, and U indicates
unclear risk of bias. Disagreements were resolved by discussion
with other reviewers.

Statistical Analyses

The Review Manager software from the Cochrane Col-
laboration (version 5.2.11 for Windows, The Nordic Cochrane
Centre, Copenhagen, Denmark) was used to perform for stat-
istical analyses. In our meta-analysis, only studies reporting
similar outcome measures were combined by the type of control
interventions. Studies with significant clinical heterogeneity
were excluded when data were pooled. A random-effects model
was used to estimate the treatment effect because a high
variability in AHP effect was expected. This model gives more
weight to smaller studies than a fixed-effect model if hetero-
geneity occurs.?” The impact of AHP on dichotomous outcomes
was expressed as risk ratio (RR) with 95% confidence intervals
(ClIs). For continuous outcomes, AHP impact was examined
using standardized mean difference (SMD) or mean difference
(MD) with 95% CI. Visual inspection of forest plots and r
statistics were used to evaluate heterogeneity. An I value of
50% or more was considered to be an indicator of substantial
heterogeneity.>* To evaluate whether the findings were affected,
sensitivity analyses were carried out among studies that had a
low risk of a selection bias. In a previous study, children younger
than 19 years of age were more likely to report that AHP was
effective.?* Therefore, we also explored whether the effect of
AHP was different between children and adults using a
subgroup analysis.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
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Ethical Review

This systematic review of already published data did not
require ethics committee approval or patient consent.

RESULTS

Study Selection
A total of 2870 studies were initially retrieved, with 2613
studies in CNKI, 145 studies in EMBASE, 84 studies in the
Cochrane library, and 28 studies in PubMed. After removing 50
overlapping articles, 2820 studies were screened for eligibility.
Among these, 2558 studies were excluded based on the title and
abstract. After reading the full text of each article, 216 studies
were excluded because no pulmonary function data were
reported. Of the remaining 46 eligible studies, 15 studies®~
? reported adequate randomization and were included in
analyses. Of the remaining 31 studies, 1 author (X.Z.) contacted
the first or corresponding authors for clarification on random-
ization and allocation procedures. A total of 10 authors were e-
mailed and 9 did not reply. These 9 studies were excluded from
analyses. One adequately randomized study was excluded
because it did not report the standard deviations of pulmonary
function data.*® Four corresponding authors were contacted by
phone. One study*' was included because random numbers
were used to determine treatment assignment. Another study**
was excluded because the corresponding author did not recall
the randomization process. Two corresponding authors***
refused to reveal the randomization methods. The remaining

17 studies for which the corresponding authors could not be
reached were also excluded. Ultimately, 16 Chinese RCTs
involving 1287 participants were included in analyses
(Figure 1).*> Meta-analyses were performed using data from
14 studies involving 1186 participants. One study?® only
reported PEF data for 50 of 87 children and the other study®’
had unusually large variances compared with those from other
similar studies. This made it impossible to include these studies
in pooled data analyses.

Study Characteristics

Characteristics of included trials are summarized in
Table 1. All participants were diagnosed using modified GINA
criteria.*®*’ Three studies enrolled more than 100 partici-
pants,?>>%3 with the remaining studies including between 37
and 100 participants. Four trials®***2%3 recruited only chil-
dren, 10 studies®>"3%7353741 yecryited only adults, and 2
studies®®*® recruited both children and adults.

Treatment with AHP was administered between 3 and 14
times over a period of 4 days to 1 year. Approximately one-
third of studies had treated patients with AHP during the San
Fu period (between mid-July and mid-August), the hottest
time of the year. The most commonly used herbs included
Sinapis alba (a.k.a. white mustard seeds) and ginger juice,
which were used in patches in approximately half of the
studies. Half of the included studies did not adequately
describe AHP herbs, which prevented proper evaluation of
intervention validity.?®—3*3473¢38 The acupoint BL13, located

14 studies included in
quantitative synthesis

(meta-analysis)

=
£ 2870 records identified o 50 duplicates removed
5 through database searching
=
=
=
Q
= 2558 excluded:
v - 1184 not relevant to asthma or AHP
2820 records screened > - 649 no clinical trials
o - 228 tested the combined effect of AHP
£ -497 had no control group
g
[
5 v
i 262 full-text articles | 216 excluded for not reporting outcomes of
screened | pulmonary function
>,
= * - 30 excluded:
= 46 full-text a?tl'cl'etc, »| - 26 with unclear randomization
=) assessed for eligibility .
= - 3 control groups with unproven treatment
- 1 with insufficient data
A4
16 studies included in 2 excluded:
qualitative synthesis > - | with incomplete outcome reporting
= . . .
2 - 1 with unusually large variance compared with
= others
9
=
Lo v

FIGURE 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram of searching. AHP = acupoint herbal

patching.
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in the upper back, is associated with lung function and was used in
all studies (Supplement 2, http://links.lww.com/MD/A594). Five
studies evaluated AHP as an adjunct to conventional medi-
cations,?$2%383%41 ¢ studies tested AHP with Chinese herbal
medicine against Chinese herbal medicine alone,?”° 3%3%37 2
studies compared AHP alone with active treatment,**>* and 2
studies compared AHP to placebo AHP.>>?® One study had 3
treatment arms that compared active treatment with AHP, active
treatment alone, and AHP alone.>® Pulmonary function measure-
ments were reported in 2 studies as FEV1 in liters and in %
predicted.?”*” The PEF was measured by either the expert or the
participant before intervention in all studies. Morning PEF was
preferred for analyses.*°

Risk of Bias

All but 2%>%° of the included trials had an unclear or high
risk of bias for more than 1 item (Figure 2). All studies specified
the method of randomization. Four trials that centrally random-
ized participants were given a low risk of bias for allocation
concealment,>® %3 but 1 trial was given a high risk of bias
based on communication with the corresponding author (ie,
study authors were not blinded to group allocation).*' Only 3
studies using placebo AHP were given a low risk of bias for
participant and outcome assessment blinding.”>2%*° Studies
that had incomplete outcome data were given a high risk of
bias when >20% of the participants were missing pulmonary
function measurements.>**® No study was determined to have a
high risk of bias for selective outcome reporting and significant
baseline differences between groups.

Efficacy of Acupoint Herbal Patching

Data from 14 studies involving 1186 participants were
included in this analysis. We summarized the outcomes of the
included trials based on the following 3 treatment categories:
AHP versus placebo, AHP versus medication, and (3) AHP as
an adjunct to other treatments.

Acupoint Herbal Patching Versus Placebo

Studies comparing AHP to a placebo AHP have been
performed in both adults®® and children.?® Eight AHP treatment
sessions were administered over 1 month in adults,”® and 6 AHP
treatment sessions were administered over 1 year in children.?
Mean FEV1 in the AHP group was approximately 13% higher
than in the placebo group (2 studies, n=223 patients,
MD =12.99%, 95% CI 5.17-20.81%).2>2° However, there
was a substantial heterogeneity between studies (x> =5.83,
P=0.02, I>=83%; Figure 3). In adults, AHP had significant
improvements over placebo in PEF (1 study, n= 143 patients,
MD =17.23mL/s, 95% CI 11.94-22.52mL/s) and quality of
life (1 study, n =143 patients; MD of Asthma Quality of Life
Questionnaire = —42.89, 95% CI —58.13 to —27.65).%
Additionally, AHP in adults reduced the risk of unchanged
or worsening asthma symptoms by 60% compared with what
was observed in the placebo group (1 study, n= 143 patients;
RR of asthma symptoms unchanged or worsening with
AHP = 0.4, 95% CI 0.27-0.58).%°

Acupoint Herbal Patching Versus Medication
Acupoint herbal patching was compared with ICS in 2
studies®~® and with a bronchodilator and an antihistamine in
1 study.®* The FEV1 was significantly higher in the AHP groups
than in the medication groups (3 studies, n=206 patients;
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FIGURE 2. Risk of bias assessed using the Cochrane ‘’Risk of bias"
tool. +=low risk of bias, ?=unclear risk of bias, — = high risk of
bias.
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AHP Placebo AHP Mean Difference Mean Difference
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i 2008 80.78 10.39 40 63.75 11.27 40 494% 17.03[12.28,21.78) ——
Total (95% CI) 115 108 100.0% 12.99[5.17, 20.81] "‘"
i 2 - Chif= - = ‘PE= + + t t u
Heterogeneity. Tau®*= 26.38, Chi*=5.83, df=1 (P=002), F=83% 30 10 0 10 20

Test for overall effect: Z= 3.26 (P = 0.001)

Favours placebo Favours AHP

FIGURE 3. Effect of acupoint herbal patching (AHP) versus placebo on forced expiratory volume in 1second (FEV1).

SMD = 0.46, 95% CI 0.05-0.87, I =53%; Figure 4A)>33*3¢
The FVC also significantly improved 6 months after initiating
AHP therapy in comparison with bronchodilator and antihista-
mine therapy (1 study, n=60 patients, MD =9.92%, 95% CI
2.26—17.58%; Figure 4B).** However, a superior effect of AHP
was not demonstrated for other outcome measures, including PEF
(2 studies, n= 146 patients, SMD =0.12, 95% CI —0.43 to 0.68,
P=63%)"3% and FEVI/FVC (1 study, n=356 patients,
MD = —2.88%, 95% CI —13.07 to 7.31%).%°

Acupoint Herbal Patching as an Adjunct to Other
Interventions

Twelve studies examined if AHP improves pulmonary
function when added to conventional®*2%3¢-383%41 1 Chinese
herbal®”*°7323337 medications. When AHP was added to con-
ventional medical therapies, significant improvements were
observed in FEVI1/FVC (2 studies, n=105 patients,
MD = 11.64%, 95%  CI 8.49-14.79%,  I>=0%;
Figure 5A),°%*® FVC (1 study, n=50 patients, MD =0.54L,
95% CI 0.22-0.86 L; Figure 5B),*® and PEF (3 studies, n = 162
patients, SMD=0.45, 95% CI 0.14-0.77, P =0%;
Figure 5C).*¢%3 However, no significant differences were
observed in either FEV1 (4 studies, n=265 zpatients,
SMD=0.57, 95% CI —-0.76 to 191, [I"=96%;
Figure 5D)**3¢3%4! or the Childhood Asthma Control Test
(1 study, n=57, MD=0.38, 95% CI —0.13 to 0.89).%° The
number of patients that had a risk of persistent asthma symp-
toms in the AHP and medication group was approximately 31%
of'that in the medication-only group (3 studies, n =280 patients,
RR=0.31, 95% CI 0.16—0.58, I?=0%; Figure 5E)2%3%41
When AHP was administered as an adjunctive therapy to herbal
medicine, none of the following outcomes were improved:
FEVI1 (4 studies, n=417 patients, SMD =—0.27, 95% CI

—0.94 to 0.40, I* = 90%),%"13%35 FEVI/FVC (%) (3 studies,
n=364, MD=-169%, 95% CI —457 to 1.19%,
P=18%)2'3%% FVC (2 studies, n=309 patients,
MD=—0.10L, 95% CI —0.31 to 0.11 L, I*=0%),>**> PEF
(4 studies, n=408 patients, SMD =—0.12, 95% CI —0.44 to
0.21, I* =58%),>°7>23% and global symptom improvement (1
study, n= 60 patients, RR =0.29, 95% CI 0.06—1.26).>”

Sensitivity Analyses

Sensitivity analyses were conducted to explore whether
outcomes were affected by limiting the included studies to those
with a low risk of bias for allocation concealment.** >3 All 4
trials that had a low risk tested AHP as an adjunct therapy to
Chinese herbal medicine. Our analyses described above
detected no benefit of AHP in any outcomes when AHP therapy
was added to herbal medicine. Our sensitivity analysis con-
firmed no additional benefit of AHP on FEV1 (3 studies,
n=364 patients, SMD=-0.52, 95% CI —1.15 to 0.11,
PP =87%),>'2%3 FEVI/FVC (%) (3 studies, n =364 patients,
MD = —1.69%, 95% CI —4.57 to 1.19%, I* = 18%),>!3*3° FVC
(2 studies, n=309 patients, MD =—0.10L, 95% CI —0.31 to
0.11L, *=0%),>*° and PEF (4 studies, n=408 patients,
SMD = —0.12, 95% CI —0.44 to 0.21, I* = 58%).30 3%

Subgroup Analysis

A planned subgroup analysis on adults and children was
not performed because there were too few studies to perform a
meaningful comparison.

Safety

Reported adverse

. . 30,39
included skin redness™

reactions associated with AHP
and local itching.*** However, these

AHP Medication Std. Mean Difference Std. Mean Difference
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FIGURE 4. Effects of acupoint herbal patching (AHP) versus medication on forced expiratory volume in 1 second (FEV1, A) and forced vital

capacity (FVC, B).
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FIGURE 5. Effects of acupoint herbal patching (AHP) with medication versus medication alone on FEV1/FVC (A), FVC (B), PEF (C), FEV1
(D), and risk of symptom persisting with treatment (E). FEV1 =forced expiratory volume in 1second, FVC=forced vital capacity,

PEF = peak expiratory flow.

symptoms subsided by removing the patch, keeping it dry, and
reducing wearing time. The frequency of reported adverse
events was low (2 of 23 patients [9.7%]>° and 4 of 45 patients
[8.9%]).** In 1 study, a control group using beclomethasone
dipropionate aerosol reported Candida albicans stomatitis and
hoarseness, and these reported symptoms were treated with
clotrimazole and NaHCO; gargling (3 of 45 patients [6.7%]).%*

DISCUSSION

The purpose of this systematic review and meta-analysis
was to estimate the efficacy and safety of AHP for improving
lung function and global symptoms in patients with asthma. Our
primary analysis of 16 RCTs showed that, compared with a
placebo control, AHP significantly improved several clinical
asthma outcomes, including FEV1, PEF, and asthma symptoms.
Additionally, AHP was beneficial over conventional medi-
cations (eg, ICS and long-acting beta2-agonists [LABA]) for
improving FEV1 and FVC. However, AHP showed no
additional benefits for PEF and FEV1/FVC. When added to

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

conventional medication, AHP significantly improved FEV1/
FVC, PEF, and asthma symptoms. However, when AHP was
added to Chinese herbal medications, little additional benefit in
pulmonary function was observed. Given the substantial hetero-
geneity among studies and the small number of studies that met
inclusion criteria, the findings of our meta-analysis require
careful interpretation. Adverse events associated with AHP
were generally mild and spontaneously resolved. Nevertheless,
adverse events were poorly reported in the included studies,
so the evidence on the safety of AHP needs to be
further investigated.

Asthma is a widespread chronic airway inflammatory
disease characterized by an unpredictable course.' Whereas
the majority of patients with asthma are effectively treated with
current standard therapy (eg, high doses of ICS with LABA),’
some patients do not adequately respond to standard therapy and
need novel treatment approaches or adjunct therapies.®’ AHP
has been traditionally and frequently used to treat asthma in East
Asian countries, including China and Taiwan.*®*° This therapy
uses a processed herbal medicine patch that is strategically

www.md-journal.com |9



Lee et al

Medicine * Volume 95, Number 2, January 2016

placed on specific acupoints for a range of diseases, including
asthma.'! Previously, AHP was reported to reduce asthmatic
inflammation by reducing levels of IgE, eosinophil, nitric oxide,
interleukin (IL)-4, and tumor necrosis factor-a, and increasing
levels of IL-10, CD8+, and interferon (IFN)-y.'?%*! Further-
more, AHP relieves bronchoconstriction by the antiacetylcho-
line effect, B-receptor u;)-regulation, and transforming growth
factor-betal reduction.'” Given these results, asthmatic symp-
toms might be ameliorated by AHP by reducing bronchocon-
striction and lung inflammation. However, previous reviews on
AHP for asthmatic symptom improvement were equivocal,
probably because of poor methodology and reporting.'*~'¢->2
Our meta-analysis only included adequately randomized studies
that mainly analyzed objective measures of lung function. Thus
the findings of our review may be more reliable than those
obtained in previous reviews.'4~'¢>2

The majority of included trials were assessed to have one
or more high risks of bias. First, adequate randomization and
allocation concealment are crucial to obtain unbiased
results.’>>* Considering recent research found that a large
proportion of Chinese-language RCT reports are not actually
randomized,'® we only included RCTs for which we could
confirm adequate randomization methods directly from the
report or from the study authors. Accordingly, the included
studies all had a low risk of bias for adequate randomization.
However, only a quarter of them had a low risk of bias for
adequate allocation concealment.**>*3>  Therefore, the
included studies are not entirely free from selection biases.

Wechsler et al'” recently reported that placebo effects can
be clinically meaningful and can rival the effects of active
medication in patients with asthma. In our review, only 3 of 16
studies were placebo-controlled.?**** Unblinding could bias
study outcomes due to different treatment expectations.?'
Whereas B-blockers as an adjunct asthma therapy to ICS
resulted in methacholine airway hyperresponsiveness (AHR)
improvement in open-label studies, a blinded and controlled
study showed no significant effect of AHR.>® Thus, unblinded
studies in our review might also have overestimated the effect of
AHP, even when objective outcomes like pulmonary function
were examined. A funnel plot asymmetry analysis could not be
carried out to detect potential small study effects due to a small
number of studies. It is worth noting that Chinese herbal
medicine studies published in Chinese-language journals have
been shown to be more likely to have reported larger treatment
effects, especially in small studies with lower methodological
quality.>® In our review, we did not have sufficient data to
examine the possible effects of small studies. Taken together,
the risk of bias described above likely resulted in an over-
estimation of the benefit of AHP tested in the included trials.

Our systematic review has several limitations. These
include publication bias, small sample size, potentially different
disease baseline severity, and AHP intervention diversity. First,
the included 16 RCTs were all published in Chinese medical
journals. Despite every effort to find all relevant RCTs in
various databases and reference lists of related articles, our
search strategies and selection criteria might not have been
comprehensive enough to locate every relevant RCT or to
comgletely remove publication or location biases. Vickers
et al®’ strongly suggested that China is more likely to publish
positive trials. Meanwhile, another study suggested that trials
published in English-language journals are more likely to show
larger effects than those published in non-English—language
journals.’® However, this finding has not been shown by other
studies.>® ' Although publication bias was not formally

10 | www.md-journal.com

explored because of a small number of trials, our systematic
review may not have been entirely free from publication or
location biases because it only included Chinese RCTs. Second,
the median sample size of the 14 RCTs included in the meta-
analysis was 84 patients and no study reported a formal power
analysis. Therefore, we cannot guarantee that statistically sig-
nificant changes in pulmonary function measures and asthma
symptoms were definitely a true effect in the included studies.
Instead, some statistically significant results may have occurred
because of a low power. Third, heterogeneities among studies
were observed, as expected. Participants diagnosed with GINA
criteria had different asthma severity and baseline lung function
as controls that were given different medications (ie, bronch-
odilator monotherapy, ICS and LABA, or oral corticosteroids
add-on when necessary).' This may partly explain some of the
observed heterogeneity for lung function outcomes. Lastly, the
generalizability of our findings is limited by the diverse AHP
interventions used in the included studies. Tested AHP inter-
ventions varied greatly in terms of what herbs and acupoints
were used, how long treatment lasted for (4 d to 1 y), and how
many AHP sessions were administered (3—14 sessions). There-
fore, an optimal AHP intervention could not be determined from
our review. All of these intervention diversities may have
contributed to the inconsistent effect of interventions under
the AHP label.

Considering that all included studies were conducted in
China, further research is needed outside of China to improve
the generalizability and applicability of study results. To do this,
several independent researchers should perform studies based
on standardized treatment protocols and optimal AHP inter-
ventions, which remains to be determined. Additionally, future
trials involving a predefined outcome measure and relevant
safety data would enable better comparability of future studies
and allow the totality of evidence to be better complied. It also
remains unclear how AHP works for asthma. Further basic and
clinical research is needed to determine if AHP influences
inflammatory markers in patients with asthma. Research regard-
ing which asthmatic severity and phenotypes are best treated
with AHP is also needed to determine AHP indications. In our
initial search, 30 RCTs were excluded because we could not
confirm that they were truly randomized studies from the report
itself or from the corresponding author. Transparent reporting in
accordance with the Consolidated Standards of Reporting Trials
Statement (CONSORT)® and Standards for Reporting Inter-
ventions in Controlled Trials of Acupuncture (STRICTA)® is
urgently needed because AHP is a combined therapeutic
modality of acupoints and Chinese herbs.

CONCLUSIONS

Acupoint herbal patching alone or in combination with
standard medication has been shown to significantly improve
several measures of pulmonary function and symptoms of
asthma, with few adverse effects. However, the current evi-
dence on AHP is insufficient to recommend it to patients with
asthma because previous studies had a large amount of clinical
diversity and a high risk of biases. Further clinical and basic
research is needed to firmly determine the role of AHP in lung
function and symptom improvement in patients with asthma.

ACKNOWLEDGMENTS
Author contributions: S.H.L. developed the protocol, per-

formed literature searches, extracted data, participated in data

analysis, and wrote the manuscript. G.T.C. reviewed the study

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.



Medicine ¢ Volume 95, Number 2, January 2016

Acupoint Herbal Patching for Asthma

concept and design, and critically reviewed the manuscript. X.Z.
participated in literature searches, verified ambiguous data
from Chinese articles, and contacted corresponding authors
of studies. H.L. reviewed the study design, revised the protocol,
verified literature searches and data extraction, performed data
analyses, and critically revised the manuscript.

REFERENCES

1.

13.

14.

17.

. Flaws B. A Handbook of TCM Pediatrics.

Global Initiative for Asthma. Global Strategy for Asthma Manage-
ment and Prevention. 2015. Available at: http://www.ginasthma.org/
local/uploads/files/GINA_Report_2015_Augl 1.pdf. Accessed in
December, 2015.

. Masoli M, Fabian D, Holt S, et al. The global burden of asthma:

executive summary of the GINA Dissemination Committee report.
Allergy. 2004;59:469-478.

. Lai CKW, Beasley R, Crane J, et al. Global variation in the

prevalence and severity of asthma symptoms: phase three of the
International Study of Asthma and Allergies in Childhood (ISAAC).
Thorax. 2009;64:476-483.

. Pearce N, Ait-Khaled N, Beasley R, et al. Worldwide trends in the

prevalence of asthma symptoms: phase III of the International Study
of Asthma and Allergies in Childhood (ISAAC). Thorax.
2007;62:758-766.

. Proceedings of the ATS workshop on refractory asthma: current

understanding, recommendations, and unanswered questions.
American Thoracic Society. Am J Respir Crit Care Med.
2000;162:2341-2351.

. Louis R, Schleich F, Barnes P J. Corticosteroids: still at the frontline

in asthma treatment? Clin Chest Med. 2012;33:531-541.

. Shen FY, Lee MS, Jung SK. Effectiveness of pharmacopuncture for

asthma: a systematic review and meta-analysis. Evid Based Comple-
ment Alternat Med. 2011;2011:.

. Zhang L. Zhang Shi Yi Tong. Beijing: China Press of Traditional

Chinese Medicine; 1995.

. Meridians, Acupoints Compilation Committee of Korean Oriental

Medical Colleges. Principles of Meridians and Acupoints: A Guide-
book for College Students. 6th ed. Daejeon, Korea: JongRyeoNaMu

Publishing Co; 2012.
2nd ed. Boulder,

Colorado: Blue Poppy Press; 2006.

. Zhang X, Zhang XP, Jia CS, et al. Basic rules and characteristics of

acupoint application therapy based upon data mining. Zhen Ci Yan
Jiu. 2012;37:416-421.

. Shen JY, Ni W. A research overview of the mechanism of acupoint

application in treating bronchial asthma. Clin J Chin Med.
2012;4:119-121.

Lu LS, Wang MM, Chen HL. Point application of medicated cakes
for treatment of asthma in children: a report of 60 cases. J Tradit
Chin Med. 2006;26:165-166.

Yu YL. Chinese Acupoint Application Meta-analysis of treatment of
childhood asthma. Guidong J Tradit Chin Med Pharm. 2010;16:
139-141.

. Zhang J, Wu Q, Lin D, et al. Acupoint sticking therapy for

asthma: a systematic review of randomized and semi-randomized
controlled trials. J Fuijian Univ Tradit Chin Med. 2009;19:
43-4549.

. Zhang XJ, Li XJ, Wang ZB, et al. Meta-analysis of clinical RCT

about acupoint sticking therapy for asthma. J Gansu Col Tradit Chin
Med. 2013;30:69-71.

Wechsler ME, Kelley JM, Boyd IO, et al. Active albuterol or
placebo, sham acupuncture, or no intervention in asthma. N Engl J
Med. 2011;365:119-126.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

. Wu T, Li Y, Bian Z, et al. Randomized trials published in some

Chinese journals: how many are randomized? Trials. 2009;10:46.

. Bateman ED, Hurd SS, Barnes PJ, et al. Global strategy for asthma

management and prevention: GINA executive summary. Eur Respir
J. 2008;31:143-178.

Petsky HL, Cates CJ, Li A, et al. Tailored interventions based on
exhaled nitric oxide versus clinical symptoms for asthma in children
and adults. Cochrane Database Syst Rev. 2009;(4):CD006340.

Higgins JPT, Altman DG. Assessing risk of bias in included studies.
In: Higgins JPT, Green S, eds. Cochrane Handbook for Systematic
Reviews of Interventions. UK: The Cochrane Collaboration John
Wiley Sons Ltd; 2008:187-241.

Deeks JJ, Higgins JPT, Altman DG. Analyzing data and undertaking
meta-analyses. In: Higgins JPT, Green S, eds. Cochrane Handbook
for Systematic Reviews of Interventions. UK: The Cochrane
Collaboration and John Wiley & Sons Ltd; 2008:243-296.

Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-
analysis. Stat Med. 2002;21:1539-1558.

Tai CJ, Chang CP, Huang CY, et al. Efficacy of Sanfujiu to treat
allergies: patient outcomes at 1 year after treatment. Evid Based
Complement Alternat Med. 2007;4:241-246.

Chang JJ, Ma SL. The study of the effect of acupoint sticking about
the quality of life of asthma patients. Res Integr Tradit Chin West
Med. 2013;5:85-88.

Li MF. Clinical Research of Traditional Chinese Medicine ‘‘Fujiu”’
sticking therapy for asthma. Liaoning: Pediatrics of Traditional
Chinese Medicine, Liaoning Univ Tradit Chin Med; 2008.

Liang WZ. Efficacy Evaluation About Acupoint Sticking Combined
Traditional Chinese Medicine Treatment of Chronic Asthma. Beij-
ing: Pediatrics of Traditional Chinese Medicine, Beijing Univ Chin
Med; 2013.

Luo WK. The Clinical Study of Regular Application of Auto-
Moxibustion in the treatment of Bronchial Asthma. Guangzhou:
Acupuncture and Moxibustion, Guangzhou Univ Chin Med; 2009.

Shen ZF, Liu XF, Meng XL. Clinical observation on topical
Traditional Chinese Medicine treating 88 asthmatic children pattern
of cold fluid retention in the lung. J Chengdu Univ Tradit Chin Med.
2005;28:30-32.

Sun ZT, Liu J, Liu ES, et al. Effect of acupoint application on
morning peak expiratory flow of asthma patients. China J Tradit
Chin Med Pharm. 2012;27:2426-2429.

Sun ZT, Liu W, Zhong XC, et al. Evaluation of the efficacy of
Chinese medical standard asthma treatment based on pulmonary
function changes. Liaoning J Tradit Chin Med. 2011;38:1941-1943.

Sun ZT, Zhang HC, Zhou ZS, et al. Effect of combo therapy of
Chinese and Western medicine on the lung function in 364 mild to
moderate bronchial asthma patients with acute exacerbation. J Tradit
Chin Med. 2012;53:1291-1293.

Wang HL, Song YH. Efficacy observation and mechanism investiga-
tion of dog days moxibustion treatment of asthma. Clin J Tradit
Chin Med. 2013;25:22-24.

Wang LX, Shi KH, Ni W, et al. Clinical observation of ‘‘Zhixiao
powder’’ in treating bronchial asthma by cutaneous penetration.
Shanghai J Tradit Chin Med. 2007;41:19-21.

Wang Q, Zhang X, Liu ES, et al. Comparative study of traditional
Chinese and western medical treatment affecting clinical symptoms
and pulmonary functions of mild to moderate hot wheezing patients
in asthma exacerbation period. J New Chin Med. 2012;44:24-26.

Wu F, Yao MH, Zhu Y. Clinical study on prevention of recurrence
of asthma in children by Xiaochuangao acupoint paste: treating

winter diseases in summer. Zhongguo Zhong Yao Za Zhi.
2012;37:2646-2648.

www.md-journal.com | 11



Lee et al Medicine * Volume 95, Number 2, January 2016
37. Yang XB, Liao JF, Hu XW. Clinical efficacy study of adjusted 51. Zhou JZ, Wang YP, Cai H, et al. Research of the multiple factors
Xiaoqinglongtang assisted with acupoint sticking therapy treating 96 affecting acupoint sticking therapy to cure chronic asthma. Chin

case of asthma. Lishizhen Med Mater Med Res. 2010;21:1555-1556. Acupunct Moxibustion. 2013;28:1106—1109.
38. Yang ZH. Clinical research of Huijiesan acupoint topical treatment 52. He GL, He SZ. Meta-analysis of randomized controlled trials about
of asthma. Guide China Med. 2011;9:313-314. acupoint sticking therapy of children with asthma. J Emerg Tradit
39. Zeng Y, Deng LS, Li WY, et al. Influence of Daiwenjiugao natural Chin Med. 2007;16:1114-1116.
moxibustion on the level of asthmatic children control. J New Chin 53. Odgaard-Jensen J, Vist GE, Timmer A, et al. Randomisation to
Med. 2010;42:85-87. protect against selection bias in healthcare trials. Cochrane Database
40. Ma WZ, Wang Y, Zhu WH, et al. Clinical comparison of Syst Rev. 2011:MR000012.
acupuncture and acupoint sticking therapy treating 47 cases with 54. Pildal J, Hrobjartsson A, Jorgensen KJ, et al. Impact of allocation
asthma. Chin Acupunct Moxibustion. 2000:455-456. concealment on conclusions drawn from meta-analyses of rando-
41. Zhu JF, You JS, Shi PY, et al. Clinical observation of Wushifapao- mized trials. Int J Epidemiol. 2007;36:847-857.
gao acupoint sticking therapy combined Seretide inhalation prevent- 55. Short PM, Williamson PA, Anderson WIJ, et al. Randomized placebo-
ing and treating asthma. J New Chin Med. 2011;43:108-110. controlled trial to evaluate chronic dosing effects of propranolol in
42. Weng H, Mo YN. Summary of Yiqipingchuangao sticking therapy asthma. Am J Respir Crit Care Med. 2013;187:1308-1314.
treating 35 cases with asthma remission. Hunan J Tradit Chin Med. 56. Shang A, Huwiler K, Nartey L, et al. Placebo-controlled trials of
2002;18:6-7. Chinese herbal medicine and conventional medicine comparative
43. Chen DM. Clinical observation of Kechuantie treating 80 cases with study. Int J Epidemiol. 2007;36:1086-1092.
asthma. Shandong J Tradit Chin Med. 2009;28:. 57. Vickers A, Goyal N, Harland R, et al. Do certain countries produce
44. Zhang LX, Wang T, Shi L, et al. Clinical research of acupoint only positive results? A systematic review of controlled trials.
sticking differentiation therapy treating asthma acute exacerbation. Control Clin Trials. 1998:19:159-166.
China Health Ind. 2011;8:132, 134. 58. Egger M, Zellweger-Zahner T, Schneider M, et al. Language bias in
45. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for randomised controlled trials published in English and German.
systematic reviews and meta-analyses: the PRISMA statement. PLoS Lancet. 1997;350:326-329.
Med. 2009;6:¢1000097. 59. Moher D, Fortin P, Jadad AR, et al. Completeness of reporting of trials
46. Asthma Group, Respiratory Society, Chinese Medical Association. published in languages other than English: implications for conduct
Asthma prevention and treatment guide (Definition, diagnosis, and reporting of systematic reviews. Lancet. 1996;347:363-366.
treatment and management program of asthma). Chin J Asthma. 60. Juni P, Holenstein F, Sterne J, et al. Direction and impact of
2008;2:3-13. language bias in meta-analyses of controlled trials: empirical study.
47. Respiratory Group, Pediatrics Society, Chinese Medical Association. Int J Epidemiol. 2002;31:115-123.
Children asthma prevention and treatment practices (trial). Chin J 61. Pham B, Klassen TP, Lawson ML, et al. Language of publication
Pediatr. 2004;42:100-106. restrictions in systematic reviews gave different results depending on
48. Beijing Chinese Medicine Information Nets. The list of Sanfu whether the intervention was conventional or complementary. J Clin
acupoint application therapy service agencies in Beijing in 2014. Epidemiol. 2005;58:769-776.
2014. Available at: http://www.bjtcm.gov.cn. Accessed April, 2014. 62. Schulz KF, Altman DG, Moher D, et al. CONSORT 2010 statement:
49. Cai W, Bao W. Taiwanese excited about Sanfu patches. 7 July 2010. updated guidelines for reporting parallel group randomized trials.
Available at: http://www.huaxia.com/jjtw/dnsh/2010/07/ Ann Intern Med. 2010;152:726-732.
1994062.html. Accessed April, 2014. 63. MacPherson H, Altman DG, Hammerschlag R, et al. Revised

50.

Hsu WH, Ho TJ, Huang CY, et al. Chinese medicine acupoint herbal
patching for allergic rhinitis: a randomized controlled clinical trial.
Am J Chin Med. 2010;38:661-673.

12 | www.md-journal.com

STandards for Reporting Interventions in Clinical Trials of Acupunc-
ture (STRICTA): extending the CONSORT statement. PLoS Med.
2010;7:¢1000261.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.


http://www.bjtcm.gov.cn/
http://www.huaxia.com/jjtw/dnsh/2010/07/1994062.html
http://www.huaxia.com/jjtw/dnsh/2010/07/1994062.html

	Acupoint Herbal Patching for Asthma: A Systematic Review and Meta-analysis of Randomized Controlled™Trials
	INTRODUCTION
	METHODS
	Literature Search Strategy
	Inclusion/Exclusion Criteria
	Data Extraction and Risk of Bias Assessment
	Statistical Analyses
	Ethical Review

	RESULTS
	Study Selection
	Study Characteristics
	Risk of Bias
	Efficacy of Acupoint Herbal Patching
	Acupoint Herbal Patching Versus Placebo
	Acupoint Herbal Patching Versus Medication
	Acupoint Herbal Patching as an Adjunct to Other Interventions

	Sensitivity Analyses
	Subgroup Analysis
	Safety

	DISCUSSION
	CONCLUSIONS
	Acknowledgments


