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Abstract

Background: Allergic rhinitis (AR) is a common symptomatic, inflammatory, and immunological disorder of nasal
mucosa. Multiple clinical trials and systematic reviews have implicated acupuncture methods as potentially effective
treatment strategies for AR, however, considering the great burden of AR, it is crucial to explore the most recent clini-
cal evidence supporting acupuncture in AR. Besides, the methodologies reported in previous studies as well as those
commonly applied during clinical practices greatly vary. Herein, we conducted network meta-analysis to compare the
effectiveness of diverse acupuncture methods for AR treatment.

Methods: We conducted a literature search for relevant reports published from inception to 1 July 2020 in several
scientific databases, including PubMed, Embase, Cochrane library, Web of Science, CNKI, WF, VIP, CBM, AMED as well as
related registration platforms. Primary outcomes as reported in the identified studies were assessed using nasal symp-
toms. All Meta-analyses were performed with RevMan, ADDIS, and STATA software. To ensure consistency among our
reviewers, the intra-class correlation coefficient was used.

Results: Exactly 39 studies with 3433 participants were covered in this meta-analysis. The meta-analysis demon-
strated that all acupuncture types were superior to sham acupuncture in terms of total nasal symptom score and
rhinoconjunctivitis quality of life questionnaire. Moxibustion was recommended as the most effective intervention as
it reduced nasal symptoms in 6 treatments. On the other hand, manual acupuncture plus conventional medicine was
recommended as the most effective intervention in improving the quality of life in 9 treatments. Notably, moxibus-
tion was recommended as the most effective intervention that changed the content of IgE in 9 treatments. Moreover,
adverse events of these interventions were acceptable.

Conclusion: Our findings revealed that all acupuncture methods are effective and safe for AR. Moreover, either moxi-
bustion or manual acupuncture plus conventional medicine are potentially the most effective treatment strategies for
AR. Based on these findings, it is evident that acupuncture therapy is not inferior to pharmacologic therapy. Therefore,
for AR patients who are either unresponsive to conventional medicine or are intolerant to adverse events, acupunc-
ture therapy should be administered. However, the quality of these included trials was mainly ranked as moderate
quality, we recommend additional well-designed RCTs with larger sample sizes to validate these findings.
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Background
Allergic rhinitis (AR), an inflammation of the nasal
*Correspondence: zhaoling@cdutcm.edu.cn; acuresearch@126.com mucous membranes, is induced through immunoglobu-
School of Acu-Mox and Tuina, Chengdu University of Traditional Chinese lin E (IgE)-mediated responses to aeroallergens [1, 2].
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The condition is manifested by sudden and recurrent
nasal congestion, itchiness, sneezing, and runny nose
[3]. AR is prevalent across the globe, [4—6] it is estimated
that nearly 10-20% of the global population suffers from
the disease [7], especially in China [8—10]. In the US, the
disease reportedly affects up to 60 million people annu-
ally, with self-reported rates at 10-30% in adults and 40%
in children [7]. In addition, the US reports annual direct
health expenditures range of between $2 and 5 billion.
AR negatively affects the quality of life and results in
reduced work productivity, [11-14] thus is considered a
serious threat to the way of life globally.

Treatment therapies for AR and/or asthma comprise
the use of several conventional medicines (CM) such as
antihistamines, bronchodilators, and glucocorticoids
[15]. However, the efficacy of these medications is not
significant. Consequently, safer and more effective thera-
pies are required to ensure effective management of the
conditions. Apart from the aforementioned pharmaco-
logical methods, guidelines for clinical practice for AR
stipulate that clinicians can administer non-pharmaceu-
tical therapy treatment to patients [16, 17] and that 1
in every 5 people will always choose acupuncture [18].
Numerous guidelines have recommended acupuncture
for managing AR [13, 18, 19]. Of note, this therapy has
a long history in China and has successfully been used to
manage AR symptoms [20-22]. Some studies reported
that acupuncture achieved similar medicinal efficacy in
treating moderate/severe AR, and the approach was safe
without any apparent adverse reactions.[23, 24]. Fur-
ther, numerous studies have shown that neuroendocrine
immunity (NEI) plays a important role in AR [25, 26] and
acupuncture may affect the function of the NEI system to
treat AR. [13, 27-29].

In the recent past, an increasing number and size of ran-
dom controlled trials (RCTs) for AR have been conducted
with several systematic reviews [20, 21, 30-33], confirm-
ing the efficacy and safety of acupuncture. However, these
studies have only focused on a single acupuncture therapy
against a control treatment for AR. Additionally, the sys-
tematic reviews only considered the cumulative effects of
all the acupuncture treatments. Most articles only report
on the evidence obtained upon comparing acupuncture
methods with drugs or placebo acupuncture methods,
however, they do not compare results across all existing
acupuncture methods included in systematic reviews,
such as manual acupuncture (MA), moxibustion (Mox),
electronic acupuncture (EA), warm acupuncture (WA),
acupuncture-moxibustion (AM), and fire acupuncture
(FA). There is a need, therefore, to identify the optimal
acupuncture methods for AR treatment.

Using the Bayesian network meta-analysis (NMA),
we compared and rank the efficacy and safety of all
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acupuncture therapies adopted in AR treatment. Our
findings provide credible evidence for the use of acu-
puncture therapies and elucidate the current contro-
versies surrounding the approaches for their effective
application in clinical operations as well as guiding health
policies.

Methods

The systematic review is registered on PROSPERO, under
the number CRD42020156200, in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA-NMA) [34], and the accompa-
nying checklist.

Eligibility criteria and exclusion criteria

Types of studies

All articles reporting on RCTs and published in English/
Chinese, without any regional and publication restric-
tions, were included. The first period of the randomized
cross-over trials was applied. Conversely, non-rand-
omized clinical studies, quasi and cluster RCTs, case
reports as well as studies where no data are available were
excluded.

Types of participants

All patients, either male or female, and across all ages,
who were diagnosed with AR were included. Similarly,
participants with all types of AR (including intermittent
AR and persistent AR) regardless of their gender, etiol-
ogy, ethnic group, severity, or diagnosed with specific cri-
teria (such as mentioning any one of the criteria for the
diagnosis of AR) met the inclusion criteria. Patients that
diagnosed rhinitis which cannot be clearly attributed to
allergic disorder would be excluded.

Types of intervention

Here, we included studies reporting on the use of acu-
puncture as monotherapy or additional therapies. The
expected acupuncture approaches include MA, Mox,
EA, AM, WA, and FA among others. Moreover, articles
describing combinations of these acupuncture methods
with CM, regardless of needling technique or acupoint
selections, were included, the primary acupuncture
methods were mentioned. Besides, we did not include
acupoint embedding, application, and injection, as well
as bee venom acupuncture and other treatments because
they used related drugs. Studies that integrated acu-
puncture with blood-letting therapy, cupping, and herbal
medicine, were excluded from the analysis.

Type of control group
Different acupuncture therapies formed the basis for the
control group and included both a placebo group (sham
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acupuncture (SA)) as well as a conventional-based medi-
cine group.

Types of outcome measures

We included studies that covered one or more of the
below-highlighted outcomes. Our systematic review
primarily aimed to compare and rank the efficacy and
safety of all acupuncture methods used in AR treat-
ment. Based on this, the primary acceptable outcomes
were nasal symptoms of AR, as numerous previous stud-
ies have reported the use of total nasal symptom score
(TNSS). Secondary outcomes were analyzed as follows:
(1) Quality of life was measured using rhinoconjunctivi-
tis quality of life questionnaire (RQLQ); (2) IgE concen-
tration was used to assess serum allergen-specific IgE;
(3) Safety measures were assessed by describing adverse
events (AEs) directly connected to the intervention. Out-
come measures that were not relevant to AR would be
excluded.

Search strategy

To retrieve relevant articles, we searched the data-
bases including CBM, CNKI, WF, VIP, Web of Science
(WOS), Embase, PubMed, and Cochrane Library, from
their inception to 1st July 2020. Additionally, other
resources such as clinical trial registries (WHO ICTRP,
Clinical Trials, and ChiCTR) and Allied and Com-
plementary Medicine Database (AMED) were used
to reduce publication bias in data. Additional trials,
including relevant systematic reviews and meta-analy-
ses, were identified according to the list of all identified
publications. Since different databases required differ-
ent retrieval methods, our search terms covered three
groups: (1) Clinical conditions namely AR, Allergic Rhi-
nitis, and, rhinallergosis; (2) acupuncture methods such
as acupuncture therapy, manual acupuncture, moxibus-
tion, electroacupuncture, and fire acupuncture, etc.; (3)
study types such as randomized controlled trials. The

Table 1 Search strategy (through PubMed)
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mode of retrieval used was dependent on subject terms
and free words, and these terms distinguished between
published studies. We used “and”, “or” to connect the
name of terms. According to PubMed’s search strategy
(Table 1), Chinese and English retrieval modes were
expected to be similar.

Study selection and data extraction

First, all reviewers were professionally trained to
master the review process. To select the studies, the
reviewers first read the title/abstract of the review to
identify duplicate studies, then, they uploaded eligible
articles to a database built using NoteExpress V.3.0.
Further, the two reviewers (GG and GX) independently
schemed through the titles, abstracts, and keywords.
The two reviewers solved any disagreements through a
consensus, following a discussion. However, whenever
the discussion was conflicting, a third reviewer (LZ)
would help in making a final decision.

The aforementioned reviewers independently
extracted data using a standardized eligibility form, and
in case of a disagreement, a third reviewer (LZ) came
in. Any missing information was obtained by contact-
ing the corresponding author of the specific article.
General data from the selected studies including, the
name of the first author, year of publication, country,
study design, sample size, intervention group, control
group, outcome, results, were extracted and recorded
into an Excel sheet. Also, the reviewers independently
measured the risk of bias in the included studies follow-
ing the guidelines of the Cochrane Handbook V.5.3.0.
In case of insufficient or ambiguous data, one reviewer
contacted the corresponding author of the articles,
requesting for additional details. However, if the details
were not available, a description was added to the final
report. A summary of the selection procedures is out-
lined using the PRISMA flow chart.

Search query

1. Search “Rhinitis, Allergic’[Mesh] OR "Allergic Rhinitis"[tiab] OR “rhinallergosis’[tiab]
2. Search (“clinical"[tiab] AND “trial"[tiab]) OR “clinical trial"[Publication Type] OR “random*"[Title/Abstract] OR “clinical trials as topic”’[MeSH Terms] OR

“random allocation’[MeSH Terms] OR “therapeutic use’[MeSH Subheading]

3.Search 1 AND 2

4. Search "Acupuncture Therapy’[Mesh] OR “Acupuncture”[Mesh] OR “Moxibustion"[Mesh] OR “acupuncture”[tiab] OR “electroacupuncture”[tiab] OR
"acupuncture-moxibustion’[tiab] OR “meridian*"[tiab] OR “acupoint”[tiab]OR “acupuncture points’[tiab] OR “acupressure-acupuncture therapy”[tiab]
OR"warm needling"[tiab]OR “moxa needle"[tiab] OR “acupuncture plus moxibustion’[tiab] OR “moxibustion with warming needle’[tiab] OR “auricu-
lar acupuncture”[tiab] OR “auricular needle"[tiab] OR “ear acupuncture”[tiab] OR “moxibustion’[tiab] OR “electronic acupuncture’[tiab] OR “fire
acupuncture”[tiab] OR “electronic acupuncturetranscutaneous electrical acupoint stimulation”[tiab]

5.Search 3 AND 4
6. Search 5 AND “English"[lang]
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Study quality assessment

Here, 2 reviewers evaluated the risk of bias in all included
RCTs using the Cochrane Collaboration Risk of Bias
Tool [35]. This approach comprised sequence genera-
tion, allocation concealment, blinding of participants and
outcome assessors, incomplete outcome data, selective
outcome reporting, as well as other sources of bias. The
findings were used to rank risk levels as low, unclear, or
high. In case of any disagreement, the third reviewer (LZ)
was consulted to generate a consensus. Review Manager
(RevMan, version 5.3, the Nordic Cochrane Center, the
Cochrane Collaboration, 2012 Copenhagen, Denmark)
was used to generate the figure highlighting the risk of
bias.

Pairwise meta-analysis

Revman was used to analyze the data. Pre-post differ-
ences were used as outcome indicators for each included
study. Further, 3-arm RCTs were separated into two arms
for all possible combinations in the meta-analysis. The
fixed-effects model utilized the Mantel-Haenszel proce-
dure, otherwise, the random-effects model adopted by
Der Simonian-Laired procedure was used. The I? statistic
and p value were used to identify and measure the heter-
ogeneity among the studies. All data were analyzed with
a 95% confidence interval (CI). For continuous data, the
standard mean differences (SMD) were used. According
to the Cochrane Handbook, when p>0.05, 2 <50%, we
considered that no heterogeneity existed.

Network meta-analysis

To compare the effects of different acupuncture treat-
ments, a Bayesian network analysis was performed [36]
using the Aggregate Data Drug Information System
(ADDIS V.1.16.8, Drugis, Groningen, NL), with Markov
Chain Monte Carlo (MCMC) method [37]. The param-
eters were set at 4 chains for simulation, while the simu-
lation iterations were set to 50,000. First, we performed
20,000 adjustment iterations to eliminate the effect of the
initial value, then, integrated indirect and direct evidence
from all the RCTs according to the node splitting method.
Meanwhile, STATA software Version.15.0 (Stata Corp LP,
College Station, Texas, USA) was used to generate plots
of the network meta-analysis and compare each outcome.
Finally, we generated figure ranking probabilities for all
the interventions, after which local inconsistency was
assessed using the node-splitting method. Generally, all
nodes showed P-values greater than 0.05 in inconsistency
tests, implying that no significant statistical difference
existed between direct and indirect comparisons. Poten-
tial scale reduced factor (PSRF) reflected the convergence
of the model, with a PSRF of 0 and 100% indicating the
worst and best treatments, respectively.
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Publication bias

We performed a funnel plot indicating digital-based
modeling of the results to eliminate reporting data with
bias.

Assessing reviewer agreement

We performed the intra-class correlation coefficient
(ICC) to evaluate the consistency of two reviewers.
Briefly, the two authors independently evaluated the
quality of RCTs. The composite ICC score value was 0.93.

Results

Study selection

After the primary search process, we identified 3004
potentially relevant studies from these databases. After
eliminating 1132 duplicates, 1872 articles were retained,
from which only 64 remained after reading through the
titles and abstracts. When we did a full-text assessment,
25 articles were excluded. Eventually, a total of 39 RCTs
were included [38-76] in this systematic review (Fig. 1).

Study characteristics

In total, 39 studies were included in the final Bayesian
meta-analysis, 37 RCTs [38-71, 73, 75, 76] were pub-
lished in Chinese while and 2 RCTs [72, 74] were writ-
ten in English. All the 39 articles were published between
2006 and 2020, with 3433 participants. The interventions
in these studies included MA, EA, WA, AM, FA, Mox,
SA, CM, and the combinations between these meth-
ods or with CM. Besides, the mean patient age of 26 to
45 years (except that 7 RCTs didn’t specify clear age [38,
48, 52, 64, 69, 75, 76]). The sample size of the included
RCTs ranged from 37 to 422. Group allocation was pri-
marily performed using a 1:1 allocation ratio. And the
ratio of male to female is basically the similar. The selec-
tion of acupoint in the included acupuncture treatments
was diverse, the main choices included Xinwu point
(Sphenopalatine Ganglion), Yingxiang (LI 20), Yintang
(DU 29), Shangyingxiang point, Feishu (BL 13), Dazhui
(DU 14), Hegu (LI4). In these studies, treatment dura-
tion ranged from 4 to 8 weeks. A reduction in the RQLQ
score was, in most cases the mentioned outcome meas-
ures. Detailed information and findings of all included
studies are displayed in Table 2.

Study quality assessment

Herein, we assessed the risk of bias using the Cochrane
Handbook Version 5.3. Meanwhile, the results were
summarized and analyzed using RevMan 5.3. Over-
all, there were 4 [60, 72-74] high-quality RCTs in
the included studies, but no case about high risk was
reported. All RCTs were randomized, however, 8 tri-
als [38, 51, 52, 54, 58, 61, 75, 76] did not use random
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Fig. 1 The PRISMA flow chart of selection process

sequence generation. Notably, 12 studies [44, 45, 53,
57, 59, 60, 68, 70-74] showed low risk of allocation
concealment. The blinding method was performed in
5 studies [45, 60, 72—74], and all of them blinded out-
come assessors, further, 4 RCTs [60, 72—-74] showed
that they blinded the participants. Data on the out-
come from all the 5 studies were complete and ranked

as low risk. In selective outcome reporting, 38 RCTs
were evaluated as low risk, but one RCT [49] as unclear
because of insufficient information. In the other bias,
14 trials 38, 39, 43, 46, 47, 52, 54, 56, 60, 63, 65, 69, 75,
76] were unclear as they lacked adequate information.
The methodological quality assessment results for each
included study are displayed in Fig. 2.



Page 6 of 28

(2020) 15:109

Yin et al. Chin Med

SNIM/ X {7
uoneNWIRS
WM (€2 19)
nysuays ‘(g1
19) nysue
‘(g x3) ey
‘(0z 99)
(s9ynsded 1yobuaS ‘(f|
Bnogzse najinyzeq
Aeids |eseN '(9€ 15)
a1euoidold ljuesnz
[uosesnn|4 ‘(7 NY)
4o Kep/bn 05 uenAueno
(¢) ainsded ‘(7 11) nBaH
bwggese ‘(0zna)
aulpelelo)| Inyteg ‘(6¢
40 3s0p Aep NQ) bueuiA
SIUSA] 9SI9APY ¢ /bwgg (1) ‘(0z 1) bue (cr89)9  986FCS9€ g
g<v zg<v'l 306jjouondnpay | oM 17 / swreoml) D -IXBUIA U Y (Cv'89) Y  ¥8'8FSC8E Y L'l olc eUIYD [l OZOT Uns
NoaM/ X G
uoneNWS
yum (g1 19)
nysiad (62
(Aeuds |eseN NQ) bueiuix
010d apluosspng ‘71 NA) (€5°26)'9 LTSLF/T6Ed [ov]
a<v’l Jo uondNpey ‘| SHoOM 7 /  JODMI)ND  INYzZeQg uo xo (6S°1E) Y VLOLFLETH Y L:l 081 eulyd 0c0t Bueyz
(sainsded
pn s ¢ se
Aeids |eseN
snoanby
31B0IN{ BUOS
-B12WO JO
Aep/6n 007
(2) /|nsded
pw | ese
aulpeeIo) (@) +>oam
010y J0 asop Aep /X zuon
JO UONdNPaY °C 3 /Bw ol (1) -B|nwIns yum (61:12) 4 gcFlled
g<vcd<v’l B140 uononpay ' oM 17 / SWIBOM[)ND  NMUIX UO YA (0z:00) ¥ gLFGCEY L'l 08 eUIYD  [6€] 00T "M
(3|nsded
pw | ese Rep/ x |
au|pelelo) uole|NWIS
J0 sop Aep Yum (2 1S)
g<v'L 30yjouondnpay | SPBM ¢ / /Bwol)nd 1BQIS U0 YA / / M 09 eulyD  [8€] 070Z NOH
11 dnoin | dnoip dnoup
eLI9yLd A3J9eS pue  JusWIIEal) JO loiuos lonuos jusunesl) ones
s}nsaJ uiepy Aoeodyy3 uoneing ) (€:)] (V) (4:W)49puan 9by uonedo||y azisajdwes Aiuno) Apnis

S1DY papnjaul jo sonsiddRIRYd UlRy T d]qel



Page 7 of 28

(2020) 15:109

Yin et al. Chin Med

SIM/ X 7
uoneNWIS
(saIns Yum ‘(9g
-de> z—| se 1S) ljuesnz
Aeidg |eseN ‘(7 17) nBaH
snoanby ‘(6 nQ)
SUEYE| 91e0JN4 3UOS BuelIA ‘(07
3SIAAPY T OT0Y -19WOA JO [M)Bueixbui (Z1€)@ SULLFELvE g ]
g>v'cad<v’l 4O uondNpay “| oM 17 / Aep/adu0) WD uo yM (LLEDY 6lOLFEOEEY Lil 09 eulyd 610t Bueyz
(sajnsdedg se
Aeids |eseN
3pIUOIDY
auojou
-Well] jo
Kep/adup 3IM/ X G
(2) 9|nsded uoneINwIis
Bwgese yum (€1 19)
aulpelelo| nysie4 ‘(67
010y 40 s0p Aep NQ) bueuix
JO UOIdNPaY ¢ 3 /Bws (1) ‘(7 Ny) uen (szsl) 4 ClLF8Cd [ev]
g<vzd<v’l B jo uononpay ‘| SHSOM € / swieoml) WD  -Aueno uo xopw 8zl v CLF6CY Lil 08 eulyd 020z Buem
(sajnsdedg se
Aeids |eseN
apluosapng
Jo Aep/adup
(2) 9|nsde>
pw | ese
au|pelelo) NEEI
Jo asop Aep /X | "uon
/Bwol (1) -enuis yim (€l'6l)g YELFIYY g
g<v’lL 3Brjouononpay | oM /  SWIe OM]) IND NMUIX U0 VYN (SLznv el FLEY Y Ll 9 eulyd [z 0zoz buos
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn by uoneoco|y azsadwes Aiunod Apms

(panunuod) zajqel



Page 8 of 28

(2020) 15:109

Yin et al. Chin Med

(3nsded>  (Aepy x | uon
bw ol ese -8INuINS Yum 90'CF GE9¢
010y Jo uon suipejeso]  buexbuikloN 8L61) o)
g4<v<D -ONpay "¢ SSNL joasopAep  uoainpdund DLsl) g 0£TFsEsE g
T94<vy<D’L Jo uondnpay ‘| SeIM ¢ @+ /BWoL) WD -noy) YN (L1:00Y  6LTF699€ VY HH| i eulyd [£¥]16102 1
SNO9M/ X €
uolenwis
yum ‘bue
-Ixbulkbueys
‘(£ M) enbar]
(SN eYziyd
‘(€¢nq) bu
-xbueys ‘(4
) nBaH ‘(71
(GInsde>  na)inyzed ‘(¢
Bwolese  1S)1eqiS (6c
aulpeielo) nQ) bueuiz
0109 40 3sop Aep ‘(0z ) Bue (SLZ1):@  /SLF9e9g g
a<v’l Jo uononpay '| SHoIM / /BWOL) D -IXBUIA UO WAr (EL6L)Y  LOLFT8SEY Ll 9 eUIYD  [9¥] 610C OBl
SNOaM/ X €
uonenwiis
yum ‘bue
-Ixbulkbueys
(5 M) =yziyd
‘(€2 nq@) bur
-xbueys ‘(
) nBaH ‘(71
Nadj Inyzeg
(sInsde> (z 19) 1eqis
SIUSAT 3SIDAPY Bbw | ese ‘(62 NQ)
'€ 010y Jo uon aulpeielo Bueluix (0t
a<v -ONpay "¢ SSNL 40 3s0p Aep 1) buexbuiA (6700 00CLF80LY:d
ed<vcd<v’l JO UonoNpay °| SHoOM ¥ / /Bw L) AD uo v (1e8l)Y  666F LY LYV Ll 86 eUYD  [S¥]610C 0BD
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn 9by uonedo|y azsajdwes Anuno) Apms

(panunuod) zajqel



Page 9 of 28

(2020) 15:109

Yin et al. Chin Med

NEET
/X guon
-e[nwins Yum
D1 (LL 1Y)
nbBueys ‘(oL
Ny) uemery
(sa|nsdedy "(TLNY)
SIUDAT SSIDAPY se Aeuds uembuoyyz
'€ 010y Jo uon [BSEN SpIUOS ‘(9 NY) 1eyiO
g<v -oNpay "¢ SSNL -opng Jo ‘(7 Ny) uen (€1:£1):9 9GS LLFOores:d
€Ay A<yl Jo uondnpay ‘| oM 17 / Aep/adml) WD -Aueno uo v (Ll¥)Y STLLF6L6EY L:l 19 eulyD  [05]810C oryz
NEEI
/X g uon
-BINWINAS YIM
RETARN)
nbbueys ‘(oL
NY) uemery
(s3|nsdedy (Tl NY)
se Aeids uembuoyz
[eseN Spiuos ‘(9 NY) 1eyID
SSNL -opng jo ‘(7 NY) uen (€l:£1):9 9SG LLFOore6c g
a<v’l Jo uononpay ‘| YoM {7 / Kep/adaml) WD -Aueno uo vy (C1:00)Y 6T LLFO006E Y L+l 9 eulyo [6v]18L0C N1
MNooaMm/ X G
uole|NWIAS
yum ‘bue
-Ixbulkbueys
‘(€119)
nysta4 ‘(9¢
15) ljuesnz
(7 11) nBaH
(3|nsde> (07 99)
pw| ese 1yobua ‘(sz
oulpeleio| 1_mv nysusys
Jo asop Aep (0z In) bue [8v]
g<v'L 36yjouondnpay | SPIM ¢ / /BWOL) WD ~IXBUIA UO WM / / L'l 00¢ eulyn 6107 Buem
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn by uoneoco|y azsadwes Aiunod Apms

(panunuod) zajqel



Page 10 of 28

(2020) 15:109

Yin et al. Chin Med

(s9|nsded
bnooz zse
Aeidg jeseN  (g)+Aep/ x|
apluosapng uoneInwIins
(©) aInsdes yum ‘(1
pw ol ese NQ)inyzeg
sulpelelo] ‘(e119)
0104 Jo uon 40 3s0p Aep nysia4 ‘(6 ¢S LF609¢
-ONpay T SSNL /buwol (1) NQ) bueuix 81:£0) 9 9
g<vcd<v’i jJouononpey 'L oM {7 /  swleom]) AD uo XoW (0TSO  LVLFL6GENY Ll 06 eulyo Sl egloc
(s9|nsdedy, se
Aeidg |eseN
SpIU01aDY Kep/x |
auojou uoneINwInSs
-wel] jo UM (6 dS)
Aep/adup  uenbbulibuin
(©) ainsdes '(9€ 19)
pw ol ese ljuesnz
S1USAT wc__UB@O_ ‘AN— va
35I3APY "€ UTOY Jo asop Aep uembuoyz STOLFOrYe
g=Vv Jo uononpey ¢ 4 /Bw ol (1) (9 NY) OLvl)4 g
€9y A<yl B Jo uononpay | SIOOM {7 / SuIeOM]) ND 1y UO M (LLTY  T66FSPSeY L:l 65 BUIYD  [€5] 81O USM
(sajnsded
pn 49z se
Keids eseN
apluosapng
(2) 9|nsded
puw gese
aulpeielo| (g) +oom
010y 40 as0p Aep /X zuon
4o uononpay 'z 3 /BWg(l)  -enuins yum
g<vcd<v’l B] jo uononpay | SIOOM {7 / SWIEOM])IND  NMUIX UO NV Lz6e / L:l 0S eulyd  [zs] 810z buey
SHIM 7/ X /
uonenwiis
Yum (o€ 1S)
ljuesnz ‘(v
1) nBaH ‘(6C
(Aeuds |eseN Nq) bueuix €L0LFCS8E
0104 spluosspng ‘(0z 1) bue (€191)9 g
a<v’l Jo uondnNpay '| SPIM ¢ /  JoAep/L)WD  -IXBUIA UuO Y 6LOY  6S6F LYYEY 15l 85 eulyd  [1S]810T uen
11 dnoin | dnoup dnoup
eIy A19)BS pue  JuSWIEDI] JO l0i3u0) 1013u0) jusuiealy onel
s} nsaJ uiepy Ao>eoy)3 uoneing D) [€)) (V)  (4:W)19pusn oaby uoneco|y azsadwes Aiunod Apms

(panunuod) zajqel



Page 11 of 28

(2020) 15:109

Yin et al. Chin Med

SOIM/ X €
uoneNwIs
ym 'z Ny
anbar ‘(5 M)
YzZIyd ‘(1
na)inyzeq
‘(v 1) nbBay
‘(€c nq) bur
-xbueys ‘bue
-Ixbuikbueys
(SInsde> (T 1S) teqis
Bwol ese ‘(6C NQ)
SIUDA] aulpeleio| BueIA'(0T 8LLFLL6E
3SIAAPY T OTOY 40 3sop Aep [)BueixbuiA (€L11)g ge| (9]
g=Vvg<v’l 4O uondNpay “| SH92M 1 / /BwoL) WD uo yM (SLA)Y OULLFSELYY ] 0S eulyd £10T Busyz
(3|nsded
Bbw G ese () +>oom
auipeIeIo)| /X g uon
SSNL 40 asop Aep -enuins yim (St g S6FOLY
a<v’l jo uononpay ‘| oM {7 / /Bw §) WD NMUIX U0 YN (ELPL)Y GLOLF LYY L+l 9 eulyo [95]15810¢ 17
Kep/ x|
uonenuins
Yum ‘(9¢
15) ljuesnz
‘(€2 nq@) bur
xbueys ‘(1
nA)inyzed
S1UaA3 ‘(€119)
9SI9APY "€ O10Y (cuIp nysis4 ‘(v 1) St/ F069¢
q=v 4O uondNpay ' 3 -e1eI0| JO Aep nBaH ‘(L1 1) (0g:€e) g g
€g<yTg<y’l  Bjjouondnpay | skep 01 / RUO) D  1Y2ND UO YA (BTSO) Y  LSLFUWSEN 15l ocl eulydy  [$5198L07 N
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn by uoneoco|y azsadwes Aiunod Apms

(panunuod) zajqel



Page 12 of 28

(2020) 15:109

Yin et al. Chin Med

Aep/ x | Kepy/ X | Repy/ x |
uoneINuwis uone|NWis uolenwas
yum (9 Yum ‘(9g yum ‘(9g
15) ljuesnz 15) ljuesnz 15) ljuesnz
‘(0 1) bue ‘(0z ) bue ‘(0z ) Bue
-IXBUIA ‘(L -IXBUIA ‘(71 -IXBUIA ‘(11
na)inyzeg nanyzeg na)inyzeq
SIUaA ‘(€179) (€1719) ‘(€119 LULLFOoree
D=g=Vv 9SIBAPY '€ U10Y nysie4 ‘(7 17) nysie4 ‘(v 1) nysio4 ‘(7 1) (L16) D
‘€d<O<VY JO UodNpay "¢ 3 nbap ‘(1L 17) nbaH ‘(LL 1) nbaH ‘(LL 1) DOLY)E9 6L6F05CE 9
TO<g<v’l B Jo uoidNpay | skep /1 1Y2ND uo NV 1Yon0 uo YN 142N0 U0 YM (EL:)Y T8OLFSLEEY LiLel 09 eulyo [09] 910T NN
Noam/ X ¢
“uonenNwIns
yum (£ N
anba ‘bue
-Ixbulkbueys
(S M) =yziyd
‘(€2 nq) bul
-xbueys ‘(i
M) nBaH ‘(1
(einsde> nA)INyzeq ‘(¢
Pwolese  1S)1eqS 6z
0104 jo uon sulpejelo) NQ) bueiuix €6 CL F8EVE
-oNpay "¢ SSNL 40 dsop Aep ‘(0z 1) bue (9:£)9 g
a<vcd<v’lL Jo uononpay ‘| oM ¥ / /BWOL) WD -IXBUIA UO WM (SN [9TLFSLEYY L+l LC eulyo [6S]e9l0C 11
Kep/ x | uon
-e[nuwInNs Yim
uolne|nwiis
Yim (€1 19)
nysia4 ‘buey Kep/ x | uon
-ulkbueys(/  -enwns Yum
A enbarm ‘(2 N1 enban
‘(07 g9) ‘(0z g9)
1y6US4 ‘(71 14P6USS (71
naynyzeg nanyzeg
(7 11) nBaH (7 11) nBaH
‘(6C NQ) ‘(6c NQ)
Bueluip ‘(0c Bueluih ‘(0z
[M)BueixbuiA [)Bueixbui (81:50) 9 OV FLLE
g<v’lL 3Brjouononpay | skep 0¢ / Uuo vy Uuo \wv QLY 98YFToEVY Ll 98 eUIYD  [8G] £10T OBD
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn 9by uonedo|y azsajdwes Anuno) Apms

(panunuod) zajqel



Page 13 of 28

(2020) 15:109

Yin et al. Chin Med

SNIM/ X 7
uoneNWIRS
Yum (€ Y1)
Buoydie] ‘(£
1) anbar]
(sInsde> ‘0z NQ)
Bwolese Inyteg ‘(¢
dpuojyd 1) nbaH
SIUSAT SSIAPY -01pAy (62 NQ)
'€ 010y Jo uon Quizlined Bueluix ‘0z
a=v -ONpay 7 SSNL jossopAep  |7) BueixBuiA (S:/1)g
€<V Ca<vl JO uUondNpPay | SPIM G / /BWOL) D  ‘NMUIX U0 YN (1:8l)v / [ 9 eulyD [#9] GLOT NA
(sainsded
Bn ooz | se
Aeidg |eseN
apluosapng
(2) o|nsded
pw | ese
au|pelelo) () +>oom
ooy Jo asop Aep /X zuon
Jo uononpay 'z 3 /BWOL (1) -enuins yum QLvl)g OLFSE
g<yzg<v'l  Bjjouondnpay | SPam ¢ / SWIBOMI) WD NMUIX UO VI TL8l)v g8Fee Y M 09 eUIYD  [£9] 9107 UsyD
SOIM/ X €
(3|nsded uoneINWIiS
Bwl ese Yum ‘(L n7)
0104 jo uon aulpelelo| njbuoyz CC6FOV'SE
-ONPayY "¢ SSNL Jo asop Aep ‘(€119) (c18l)g ‘g
g>vcd<v’l jo uononpay ‘| SfPIM ¢ / /BWOL) WD NYysia4 uo xon (Clel)Y  969FSHocy L+l 0/ eulyo [col9loc ur
(9nsded
bw ol ese N99M/ X €
apHoyYd uonenwiis
-0IpAY YHM ‘(L
SIURAS QuIZINed naynyzed /801 F00Ty
SSISAPY "¢ SSNL jo asop Aep ‘(6c NQ) (S1sl) g ‘g
g=Vvcd<v’l Jo uondnpay “L oM 17 / /BWOL) WD BuellIA uo xoN (€TH)N TSTLFOTOVY L'l 09 eulyd (19199107 1N
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn by uoneoco|y azsadwes Aiunod Apms

(panunuod) zajqel



Page 14 of 28

(2020) 15:109

Yin et al. Chin Med

SOIM/ X €
uonenwIs
yum bBueixbul
-ABueys ‘(v
SNIM/ X € ) nbaH
‘uonenuiis ‘(6c NQ)
Yyum (#1 NA) BueuiA'(oz (€l:£1) 980F€'LC
nyzeg‘(£1g) 1) BuexBuix DwLreng DITLFTeT g [£9]
v<D<g'l 3brjouononpay i oM 17 (@) +(v) uenbuol uo v4 Uo YN Lol v LLLFYICY LiLiL 06 eulyD Y10z Bueny
skep 7/ x |
uoneINWIAS
yum ‘bue
(9nsded -Ixbulkbueys
Bw ol ese ‘(0z 99)
apuo|yd 16U ‘(6¢
-0IpAY nQ) buey
SUEYS! QuIZINed -UIN'(0Z 1) 0971 FTese
3SI2APY T O10Y 40 3sop Aep Buexbuix (S1:51) g g
g=Vv'cd<v’il Jo uononpay °| skep oy / /BWoL) WD uo vy (8L:ZL)Y OFELFLELEY Ll 09 eulyo [99] 10T oH
SOaM/ X €
uoenwins
Yum (1 NQ)
Inyzeq ‘(0c
19) NYsid ‘(81
7g) nysueo
(€1 79)
nyste4 ‘(€¢
19) Nysusys
(sInsde> (0
pw| ese pBuoydie] ‘(07
spuUolYyd>  NA) Inyeg ‘(v
SIUSAT 3SIAPY -01pAYy 1) nbay ‘(6¢
'€ 010y Jo uon Quizlined NQ) bueuix
g=v -oNpay "¢ SSNL jo asop Aep ‘(0z 1) bue @l¥l)4 LLFOor
€g<vicd<yv’l Jo uondnpay “L SHIOM {7 / /Bwol) WD - -IXBuis uo v (AWAYR qdoFvyv L:l 99 BUIYD  [S9] S1OT UsYD
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn by uoneoco|y azsadwes Aiunod Apms

(panunuod) zajqel



Page 15 of 28

(2020) 15:109

Yin et al. Chin Med

Noam/ X ¢
uone|NWnRs
Yum (z 19)
nyzuend ‘(£
1g) uenbuo|
9€ 19
(3|nsded ljuesnz (0
pw | ese go) 1y>bua-
apuUoyd> ‘(£ N1) anban
-01pAy ‘(€119)
ENvANES) nysta4 (07
joasop Aep  |7) Bueixbuia (L1s1) g [69]
g>v'L 3 61jouononpay ‘| SH2M 1 / /BWOL) WD NMmuIX Uo YN 8Lz v / M 9 eulyd €10z bueyz
oM/ X € SOaM/ X €
uolne|nwiis uonenwiis
yum bueixbur - yum bueixbul
-ABueys ‘(s -ABueys ‘(s
(S) uenbiepy (S) uenbiepy
‘(€7 na) bur ‘(€2 nq@) bur
xbueys ‘(g -xBueys‘(oe
15) ljuesnz 15) ljuesnz
‘(07 99) ‘(07 99)
1ypbusS ‘(v 1yobusd ‘(v
) nBaH '(6¢ 1) nbaH ‘(6¢
Nq) bueuix Nq@) bueuix 8TTF 9SG
SIUSAT 9SISAPY T ‘(0z 1) bue ‘(0z 1) bue (8l g g
g=v'79<v’'l 3Bjouondpay-| SHOOM f—¢ / -IXBUIA UO 73 -IXBUIA UO WAL BLLL)Y  LLTFEIST Y Ll 09 eulyo [8alvloT 1S
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn 9by uonedo|y azsajdwes Anuno) Apms

(panunuod) zajqel



Page 16 of 28

(2020) 15:109

Yin et al. Chin Med

(epu
-0Jy201pAY (95:2S) I'8FCTE
0104 2ulZlNed Jo D(59/€):d DrgFOeed [e/]
0<d<Vv’l jJouononpey 'L Sfoom 8 S9S0P 7) IND [®)ES O +vIN (0€1:28) v SLFVEENV [RaRY4 Zey Auewie €107 sneyyulg
SNOaM/ X €
uoneINWIAS
Yum (€ Y1)
Buoypre ‘(1
Nnaj Inyzeg
‘(0z19)
nysid ‘(81 19)
nysueo ‘(g1
19) nyste
‘(€2 19) nys
(BInsde>  -uays (e Y1)
bw ol ese Buoydie] ‘(07
spuolYyd>  NA) Inyteg ‘(v
SIUSAT SSIAPY -01pAy 1) nbay ‘(62
'€ 010y jo uon QulZunead NQ) bueiuix 6/'8F 89°8¢
v<g -ONPay "¢ SSNL 40 dsop Aep ‘(0z 1) bue (Z111) g ‘g [1/]
cd<vcd>vl Jo uononpay ‘| oM {7 / /BWOL) WD -IXBUIAUO YN QL)Y 6LTLF6L0VY L+l SS eulyo €10z buepm
v_mw>>\ X ¢
uonenuins
YHM (€ Y1)
Buoyole] ‘(1
Naj Inyzeg
‘(0z19)
nysid (81 19)
nysuen ‘(g1
79) nyste
‘(€2 19) nys
(BInsde>  -uays ‘(€ Y1)
pw| ese pBuoydie] ‘(07
SpuolY>  NQ) Inyleg ‘(i
-oIpAy 1) nBaH ‘(6¢
QUIZLINSO NQ) bueuix 8/0LF¢ElSE
SSNL 40 3s0p Aep ‘(0z 1) bue (8l g g
g<v’l Jo uondnpay “L SHooM 1 / /BWOL) WD -IXBUI uo YN (LL€)Y STELFO9€EE Y ] 09 eulyd [0/] €102 1YS
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn by uoneoco|y azsadwes Aiunod Apms

(panunuod) zajqel



Page 17 of 28

(2020) 15:109

Yin et al. Chin Med

Aep/ x|
uone|NWIS
Uum (0Z 18)
nysid ‘(€1 19)
nysia4 ‘(€
(9nsded 79) Nysuays
Bwol ¢se ‘(6 nQ)
apHojyd Bueluix ‘(0c
-0IpAY 1) Bueixbulx
QUIZUND ‘Bueixbul
Jo asop Aep -ABueys (Claaok:
g<v'L 36yjouondnpay | skep ¢ / /BWOE) WD ‘NMmuIX UO v (6z1av / Ll 00l eUYD [S/1£002 1
SOIM/ X 7
uoneInwins
Yum (0z
g9) Iy>bua4
pue ‘(6 NQ)
SVEY| FEEIN BueluiA ‘(0
SSISAPY "¢ SSNL /X zuone| 1) Bueixbuip (szel) g OLLF Yy
g=Vvcd<v’l Jo uononpay ‘| YoM 8 /  -NWNs Yum 'y's uo vy (CToOY GTrIFSTY L+l 08 elensny /] 800¢ anx
oM/ X €
uole|NWIAS
YIM (€2 NA)
Buixbueys
9 19)
ljuesnz ‘(
1) NbaH ‘(¢
SIUSAT SSISAPY 15) 1eqis ‘(6
'€ 010y Jo uon oM Nq@) bueuix 6901l F L0k
V=4 -ONPayYy "¢ SSNL /X g uohe| ‘(0z 1) bue (Fliv) g ‘g
€<V Ca<vl Jo uondnpay “L SIOIM {7 / NWBRS YUMyS  -IXBUIA uo YN (ELG)Y TIOLLFO08E Y L:l o¢ eulyd  [€/]0L0C ue
11 dnoin | dnoup dnoun
eIy A19)BS pue  JusWIEDI] JO l0i3u0) 1013u0) jusuieal) onel
s} nsaJ uiepy Aoedy)3 uoneing D) [€)) (V)  (4:W)19pusn by uoneoco|y azsadwes Aiunod Apms

(panunuod) zajqel



Page 18 of 28

(2020) 15:109

Yin et al. Chin Med

SUIDIPAW [RUOIUSAUOD /) ‘DIN3dUNdNd. WeYS /S ‘UoISNIXOA-24n3dundndy py ‘uoisngixow xopy ‘ainpundnoe a1y 4 ‘2in3pundnde wiem g ‘81n3dundndeoi3da)s 3 ‘injpundnoe [enuew vy

Rep/x |
uone|NWis
Yyum (0 99)
1ypbua4 ‘(9¢
19) ljuesnz ‘(v
1) nBaH (0T
(dInsde>  7g) nysid ‘(€1
Bw | e se 79) nysiaS
SpLOIYd ‘(€c19)
-oIpAy  nysuays ‘6z
QUIZUNSD NQ) bueiuix
40 9s0p Aep ‘0z 1) bue (1z:50) g
g<v’L 3B1jouondnpay | YoM {7 / /BWOL) WD -IXBUIAUO YN (17:90) v / L+l €6 eulyo [9/]1900¢ oeY
11 dnoin | dnoup dnoup
eLI9jLd A39eS pue  JusWIIeal} JO loiuos lonuos jusunesl) ones
s)|nsai uiepy foeoyy3 uoneing ) (Q) (¥)  (4:W)19puan aby uonedo|y azsajdwes Ai1unod Apnis

(Ponunuod) zsjqey



Yin et al. Chin Med (2020) 15:109

Page 19 of 28

Fandom sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of paricipants and personnel (performance hias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition hias)

Selective reporting (reporting hias)

Other hias

0% 25% 50% 75%  100%

. Low risk of bias

|:| Unclear risk of bias

Bl Hich risk of bias

Fig. 2 a Risk of bias graph; b Risk of bias summary

Pairwise meta-analysis results

Reduction in TNSS

We performed 6 pairwise meta-analyses to compare
the effectiveness of different acupuncture methods
with CM. Detailed results are shown in Table 3. Mox
and CM showed statistically significant differences (3
RCTs, SMD, 1.03; 95% CI 0.37 to 1.09); MA +CM was
highly effective in improving TNSS compared to CM
(1 RCTs, SMD, 3.30; 95% CI 2.29 to 4.31) and MA (1
RCTs, SMD, 1.47; 95% CI 0.74 to 2.21). No significant
difference between MA and CM, WA and CM, MA and
SA were noted.

Reduction in RQLQ

Here, 13 pairwise meta-analyses were generated to
compare the effectiveness of different acupuncture
treatments with CM. Detailed results are shown in
Table 4. MA + CM and MA showed statistically signifi-
cant differences (1 RCT, SMD, —1.92; 95% CI — 1.60 to
—0.24); CM and MA 4 CM displayed significant differ-
ences (3 RCTs, SMD, —2.06; 95% CI —2.42 to —1.71);
Statistically significant differences (1 RCT, SMD, 1.66;
95% CI 1.28 to 2.04) were reported between MA +CM
and SA+CM; CM and SA+ CM displayed significant
differences (1 RCT, SMD, —0.66; 95% CI —1.06 to
—0.27); MA and SA displayed significant differences
(1 RCT, SMD, 0.92; 95% CI 0.23 to 1.61); Statistically
significant differences (8 RCTs, SMD, 1.71; 95% CI 0.87
to 2.56) were reported between WA and CM; CM and
AM showed statistically significant differences (1 RCT,
SMD, —1.87; 95% CI —2.57 to —1.22). No significant

difference was noted between MA and CM, MA and
WA, MA and AM, WA and AM, Mox and CM, CM and
EA.

Reductioninlg E

We generated 13 pairwise meta-analyses to compare the
effectiveness of different interventions. Detailed results
are highlighted in Table 5. CM and MA+CM showed
statistically significant differences (1 RCT, SMD, — 0.55;
95% CI —1.00 to —0.11). However, no significant differ-
ence was reported in others.

Network meta-analysis results

Network plot for different interventions

In Fig. 3, the thickness of the line is positively correlated
with the two intervention methods, whereas the size of
the points is proportional to the weight of the sample size
in the intervention. A total of 15 studies covering 6 inter-
ventions and 995 participants were merged for meta-
analysis of the reduction in TNSS (Fig. 3a). Reduction of
RQLQ was reported in 24 RCTs including 2,080 patients
and 9 methods (Fig. 3b), whereas reduction of Ig E was
revealed in 17 studies involving 1,498 participants and 9
therapies (Fig. 3c).

Evaluating statistical inconsistency

All local inconsistency tests were performed with the
node-splitting method. Results of the inconsistency test
on the reduction of RQLQ and Ig E (P>0.05) demon-
strated that no significant difference existed between
direct and indirect comparisons. Furthermore, no incon-
sistency of the model was found when the node-splitting
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Table 3 Pairwise meta-analysis of of reduction of TNSS
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Table 5 Pairwise meta-analysis of of reduction of Ig E

Comparison Number SMD (95% ClI) 12 (%) p Comparison Number SMD (95% CI) 12 (%) p

MAVS CM 8 0.28 (—0.25,0.81) 87 <0.00001 MAVS CM 5 0.06 (—0.33,0.46) 69 0.01

WAVS CM 2 0.12(—=0.19,1.33) 87 0.006 MA VS WA 1 —0.73(—247,1.02) - -

Mox VS CM 3 1.03(0.37,1.09) 82 0.28 MAVS AM 2 —0.31(=0.83,021) 7 03

CMVSMA+CM 1 —330(—229,—4.31) - - MAVS FA 1 —0.15(—0.87,0.57) - -

MAVS MA4+CM 1 —1.47(—=074,—221) - - MAVS MA+FA 1 —0.29(—1.01,043) - -

MAVS SA 2 1.05 (—0.45,2.56) 92 0.0003 WAVS CM 4 049 ( 0.25,1.22) 94 <0.00001

Italic values indicate significant difference WAVS AM 1 4(=072,340) - -

MA manual acupuncture, WA warm acupuncture, Mox moxibustion, SA sham WAVS EA 1 —0.1(=061,041) - -

acupuncture, CM conventional medicine Mox VS CM 1 0.33(—=0.11,0.78) — —
CMVSMA4+CM 1 —055(— .00,—0.11) - -
CMVS AM 1 —055(—=1.12,0.01) - -

Table 4 Pairwise meta-analysis of of reduction of RQLQ CMVS EA 1 036(—077,002) - B

Comparison Number SMD (95% Cl) 2(%) p FAVS FA+AM 1 —0.16 (—0.87,0.56) - -

MA VS WA 1 —053(—143,036) - _ Italic value indicates significant difference

WAVSC 5 0796005163 %2 <ooooor  MAmmalscmndus ohdectamaimndus Wi s i

MAVS MA+CM 1 —1.92(—1.60,—024) - - medicine

MAVS AM 1 —0.13(—=1.01,0.74) - -

MAVS SA 1 0.92(0.23,1.61) - - Reduction in RQLQ

WAVS CM 8 1.71(087,2.56) o <0.00001 Using STATA 15.0, we generated a network plot between

WAVS AM ! —050(-039,139 - - the 9 interventions (Fig. 3b). Based on the PSRF (value

Mox V5 CM 4 0.14(=037,064) 84 0.0003 close to 1, Additional file 1: Appendix S2 (a)) and P-val-

CMVSMA+CM 3 —206(=242,—171) 25 027 ues (Additional file 1: Appendix S2 (b)), Bayesian net-

CMVS AM ! —187(=257,—122) - N work meta-analysis was performed using the consistency

CMVS EA ! —013 (_064 037 - - model. The ranking probability figure was also generated

CMVSSA+CM 1 —066(=1.06,-027) - - (Fig. 4b). MA+CM, AM, and WA therapies ranked the

M?:fg‘MVS ! 1.66 (7'28' 204) - - top 3 in our study (Fig. 4b). The MA +CM was recom-

Italic values indicate significant difference

MA manual acupuncture, EA electroacupuncture, WA warm acupuncture,
Mox moxibustion, AM Acupuncture-Moxibustion, SA sham acupuncture, CM
conventional medicine

method was used in TNSS, thus we selected the consist-
ency model.

Reduction in TNSS

We conducted a network graph between the 6 treatments
through STATA 15.0 (Fig. 3a). According to the PSRF
results (value close to 1, Additional file 1: Appendix S1),
we performed the network meta-analysis using the con-
sistency model, and the figure of ranking probability was
generated (Fig. 4a). Based on Fig. 4a, MA+CM, Mox,
and WA treatments ranked the top 3 in this study. The
Mox was recommended as the most effective interven-
tion in reducing nasal symptoms out of the 6 treatments
in this study. As highlighted in Table 6, 5 interventions
(MA+CM, Mox, WA, MA, CM) were significantly more
effective than SA.

mended as the most effective intervention in improv-
ing the quality of life based on the 9 treatments from
the Bayesian meta-analysis. Moreover, 8 interventions
(MA+CM, AM, WA, SA+CM, MA, EA, Mox, CM)
were significantly more effective than SA (Table 7)

Reduction inIg E

Using STATA 15.0, we generated a network graph
between the 9 therapies (Fig. 3c). According to the PSRF
results (value close to 1, Additional file 1: Appendix S3
(a)) and P-values (Additional file 1: Appendix S3 (b)),
we performed the Bayesian analysis via the consistency
model, and the figure of ranking probability was gener-
ated (Fig. 4c). Mox, EA, and WA methods ranked the top
3 in the study (Fig. 4c). Moxibustion was recommended
as the most effective intervention in changing the level of
Ig E of the 9 treatments. As shown in Table 8, 7 inter-
ventions (Mox, EA, WA, MA + CM, FA+MA, FA, AM)
were significantly more effective than CM, meanwhile,
compared with CM, MA has little effect in reduction of
IgE.
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MA+CM A,

Mox

CcM

MA+CM

Mox

WA

SA+CM

MA+CM

WA
MA+FA

Mox

C

Fig. 3 aThe network graph of different interventions of TNSS; b The
network graph of different interventions of reduction in ROLQ; ¢ The
network graph of different interventions of the Ig E
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Safety

Notably, 16 RCTs [41, 44, 45, 50, 53, 55, 57, 60, 61, 64—66,
68, 71, 73, 74], with 1,201 patients described information
about safety. However, there were few adverse events asso-
ciated with interventions (Table 9). The therapies included
MA, WA, SA, CM. Acupuncture caused minor comfort,
pain, headache, and skin trauma. Besides, CM caused and
lethargy, headache, stomachache, and thirst. These AEs
were acceptable, though no severe AEs occurred.

Heterogeneity

We conducted a sensitivity analysis using Revman to
assess the stability and reliability of the joint meta-anal-
ysis results. Consequently, we found that our meta-anal-
ysis results were relatively stable. We appraised some
factors, such as acupuncture methods, acupoints, dura-
tion of treatment among others to be different, which
may cause high clinical heterogeneity.

Publication bias

The publication bias was evaluated by comparing the
symmetry of the funnel plot. As shown in Figures in
Fig. 5 for comparison-adjusted funnel graphs, the fun-
nel graph illustrated that most of the RCTs were roughly
symmetrically distributed on both sides of the midline.
This demonstrated the decreased likelihood of small sam-
ple effects. However, there was no strong and powerful
evidence of these small study effects across the outcomes.

Discussion

Numerous studies have described the efficacy and safety
of acupuncture for treating AR, a dominant disease
across the globe. Despite a diverse number of acupunc-
ture methods currently being applied, these methods
have not been standardized. Consequently, clinicians are
forced to combine several acupuncture-based methods,
which is time-consuming and associated with high finan-
cial costs as well as wastage of medical resources.

In this systematic review, upon comparing the efficacy
of different acupuncture interventions for AR, we yielded
reliable results [77, 78]. For instance, Mox and MA +CM
showed highly statistically significant differences in
improving TNSS compared to CM when we conducted
a pairwise meta-analysis. Moreover, the network Bayes-
ian meta-analysis indicated Mox as the optimal therapy
in reducing TNSS. When MA was integrated with CM,
a higher reduction in the quality of life was realized com-
pared with MA, CM, and SA+MA. MA and SA dis-
played significant differences, while SA+CM was more
effective than CM. Both AM and WA showed significant
differences with CM. Moreover, the MA plus CM was
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Rank Probability

Rank 1is best, rank N is worst.
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Fig. 4 aThe figure of ranking probability of reduction in TNSS; b The figure of ranking probability of reduction in RQLQ; ¢ The figure of ranking
probability of the change of Ig E
.

Table 6 The results of network meta-analysis of reduction of TNSS

Mox

0.80 (—6.05, 7.76) MA+CM

3.00(—1.37,7.49) 2.21(—3.62,7.87) MA

3.31(0.45,7.26) 2.55(—3.09,827) 0.33 (=2.01,2.68) (@Y

242 (0.45,7.27) 1.63 (—5.76,9.27) —0.62 (—5.86,4.64) 0.95 (—3.85, 5.69) WA

9.31(2.95,16.07) 852(1.41,16.35) 6.32(1.54,11.43) 5.97(0.76,11.56) 6.93(—0.12, 14.16) SA

Italic values indicate significant difference

implicated as the most effective therapy in the reduction  Additionally, the Mox was indicated as the most effec-
of RQLQ. Regarding the IgE, we found significant differ-  tive treatment that changes the IgE content. Moreo-
ences between MA plus CM in pairwise meta-analysis.  ver, 16 RCTs (41.03%) reported safety in adopting these
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Table 7 The results of network meta-analysis of quality of life (RQLQ)
MA+CM
3.62(—11.48, WA
19.07)
2.15(—17.89, 141(=1590,  AM
23.24) 1827)
9.65(—10.86, 6.13(—16.20, 7.63(—19.18, SA+CM
29.68) 27.73) 33.36)
11.07 (—3.46, 7.54(—3.86, 9.09 (—8.51, 146 (=2001, MA
26.04) 19.16) 26.08) 2330)
14.75(—1574,  11.15(=17.73,  1242(=19.01,  4.96(—28.87, 3.45(—25.30, EA
44.58) 39.24) 44.06) 39.14) 32.29)
17.36 (0.51, 13.83(—0.15, 15.19(=5.28, 7.78 (—15.34, 6.20(—8.19, 2.64(—26.75, Mox
34.82) 27.85) 35.01) 31.51) 20.86) 32.19)
18.80(6.31, 1532(7.19, 16.71(0.24, 9.24(—10.79, 7.72(—1.14, 4.15(—22.50, 1.52(—=9.92, ™M
32.02) 23.62) 32.65) 30.01) 16.76) 31.49) 12.92)
26.53 (=2.62, 22.92 (—4.16, 24.43 (—6.30, 16.86 (—16.10, 15.55(—9.59, 11.97 (—25.96, 9.30(—20.18, 7.81(—19.31, SA
54.85) 49.63) 53.77) 49.79) 39.13) 48.87) 36.80) 33.01)

Italic values indicate significant difference

MA manual acupuncture, EA electroacupuncture, WA warm acupuncture, Mox moxibustion, AM Acupuncture-Moxibustion, SA sham acupuncture, CM conventional

medicine

Table 8 The results of network meta-analysis of Ig E

WA
3.11(=92.21, Mox
98.28)
3.61(=52.13, 0.51 (—105.71, EA
62.15) 106.01)
16.89 (—66.06, 13.57(—101.21, 13.66 (—81.95, MA+CM
104.69) 135.68) 112.02)
23.73(—65.51, 20.30(—101.69, 19.93 (—83.46, 7.14 (—=114.30,
118.96) 146.41) 124.12) 125.63)
30.35(—26.32, 27.35(—76.58, 26.19 (—49.60, 12.78 (—81.05,
92.74) 133.25) 106.14) 107.77)
3348 (—55.68, 30.54 (—92.75, 3032 (—73.22, 16.50 (—100.39,
127.08) 155.05) 134.01) 133.05)
4043 (7.26,76.07)  37.74 (—50.49, 36.78 (—22.30, 2342 (—5538,
126.01) 93.11) 100.04)
41.25(—1.79, 38.36 (—55.33, 37.80(—28.52, 24.34 (—61.11,
87.41) 131.83) 101.34) 108.24)

FA+MA
6.63(—91.93, AM
106.78)
10.19 (—69.46, 3.98(—=95.17, FA
90.97) 99.06)
16.94 (—72.87, 10.30 (—46.19, 6.74 (—79.89, ™M
102.00) 62.39) 91.96)
1761 (—64.84, 11.12(—45.79, 8.17 (—74.48, 0.82 MA
97.82) 64.63) 88.90) (=30.25,
32.96)

Italic values indicate significant difference

interventions. However, only 7 RCTs about acupuncture
were associated with adverse events (minor comfort,
pain, skin trauma, etc.) which were acceptable, though no
severe adverse events occurred.

This systematic review has some limitations. Firstly,
we purposed to reduce bias, however, it was unclear
whether other potential studies were included. Most
of the included RCTs were investigated in China, and
the search language was limited to Chinese/English.
Thus, this could potentially cause bias. Secondly, we, in
most cases got 1 or 2 small trials to compare the effect

of acupuncture methods, this could lead to insufficient
statistical efficiency. Thirdly, some acupuncture studies
had a challenge in determining the risk of bias. Therefore,
researchers should be attempted to minimize bias. Addi-
tionally, acupuncture may result in numerous factors,
such as the selection of acupoint, the treatment dura-
tion, among others. Meanwhile, the CM has differences
in type, dosage, dosage forms which might cause hetero-
geneity. Moreover, most of the included trials [38, 47, 48,
51, 55, 60, 62] had a short treatment duration and lacked
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Table 9 Adverse events in included studies
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Interventions Sample size Study Results
MA 18 Lan 2010 [73] A: 1 case of inconsequential bleeding
42 Xue 2008 [74] A: 11 cases of minor comfort, 1 case of headache, 1 case of dizziness
32 Yu 2015 [64] A: 2 cases with pain
WA 105 Sun 2020 [41] A: 1 cases of dizziness, 2 cases fear acupuncture and moxibustion
30 Zhang 2019 [44] A: 1 case with dizziness, 1 case with blister
49 Gao 2019 [45] A: 3 cases of skin trauma, 2 cases of itchiness
27 Wang 2013 [71] A: Tcase of inconsequential bleeding
SA 18 Lan 2010 [73] B: 1 case of dizziness
38 Xue 2008 [74] B: 8 cases of minor comfortable, 2 cases of headache
(@Y 105 Sun 2020 [41] B: 1 case of headache, 1 case of stomachache, 1 case of thirst
32 Yu 2015 [64] B: 2 cases with drowsiness

MA manual acupuncture, WA warm acupuncture, SA sham acupuncture, CM conventional medicine
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Fig. 5 a Funnel plot for the network meta-analysis of reduction in
TNSS; b Funnel plot for the network meta-analysis of reduction in
ROLQ; ¢ Funnel plot for the network meta-analysis of change of Ig E

follow-up, which is still insufficient to illustrate the long-
term effect of acupuncture.

Several previous trials demonstrated the clinical
efficacy and safety of acupuncture for AR. However,
numerous outcomes of the trials were dependent on
the subjective records and feelings of these partici-
pants. Besides, because of the various interventions
of acupuncture, inconsistencies occur in the selection
of acupoint, duration, and frequency of treatment,
among others. These factors may cause heterogeneity.
Therefore, future research should be geared towards
standardizing and generalizing acupuncture meth-
ods, acupoint, duration, and frequency of AR treat-
ment. Moreover, since the methodological quality in
our study was low to moderate, a well-designed RCTs
should be implemented with the Consolidated Stand-
ards of Reporting Trials (CONSORT), Standards for
Reporting Interventions in Clinical Trials of Acupunc-
ture (STRICTA), Standards for Reporting Interven-
tions in Clinical Trials of Moxibustion (STRICTOM)
and Cochrane Handbook for Systematic Reviews of
Interventions [79-81] to command the quality of future
studies [82, 83]. Moreover, we suggest that protocols
should be registered. The methodological quality of the
included trials was not satisfactory, thus more precise
and accuracy designed, generated, and published RCTs
are warranted. Of note, we also wish future scholars
to select outcome measures based on international
consensus.

Conclusion

This work identifies acupuncture as one of several effec-
tive therapies for AR. MA+CM/Mox may effectively
improve AR symptoms and quality of life as demon-
strated in pairwise and Bayesian network meta-analyses.
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Meanwhile, Mox was regarded as the most effective ther-
apy that changes the IgE content from recently evidences.
However, insufficient clinical evidence is presently avail-
able to guide on the selection of the acupoints, duration
of treatment among others. Meanwhile, the overall qual-
ity of these included RCTs were mainly ranked as moder-
ate. Therefore, lots of high-quality RCTs are required to
validate the above-presented findings.
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org/10.1186/513020-020-00389-9.
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