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Background. Ulcerative colitis (UC) is an inflammatory disease of the colonic mucosa, which is accompanied by chronic, id-
iopathic characteristics. Acupuncture may be an effective therapy for UC. Here we focused on manual acupuncture and
electroacupuncture (MA/EA), two widely used and studied acupuncture interventions, to probe the effects of acupuncture
parameters on clinical efficacy in patients with UC and the use of MA/EA alone or with other drugs to support their wider
adoption in clinical practice. Methods. The PubMed, Cochrane Library, Web of Science, Embase, China National Knowledge
Infrastructure Database, and Wanfang databases were searched from inception to April 27, 2021. Randomized clinical trials
(RCTs) published in Chinese or English were included, and subgroup analyses were performed according to acupuncture
parameter, acupuncture type, and control medicine type. The risk of bias was assessed using the Cochrane Risk of Bias tool and
modified Jadad scale, and Review Manager 5.4 and Stata 14.0 were used to perform a meta-analysis. Sources of heterogeneity were
explored; sensitivity analysis was performed; and the GRADE methodology was used to assess the evidence level. Results. Sixteen
studies (1454 individuals) were included. Retention of the needle [10-30 minutes (RR 1.18, 95% CI [1.11, 1.26], P<0.01;
heterogeneity: XZ =6.25, df =6 (P = 0.40), I =4%)], the frequency of MA [once every other day (RR 1.21, 95% CI [1.08, 1.35],
P <0.01; heterogeneity: XZ =0.80, df=1 (P = 0.37), I>=0%)], and the length of treatment [8 weeks (RR 1.35,95% CI [1.01, 1.81],
P =0.04)] improved clinical efficacy at the end of treatment compared with medications alone. MA (RR 1.18, 95% CI [1.11, 1.25],
P <0.01; heterogeneity: Xz =6.19,df=7 (P = 0.52), = 0%) increased clinical efficacy compared with medications. Furthermore,
MA plus medications (RR 1.26, 95% CI [1.13, 1.40], P <0.01; heterogeneity: X2:0-95> df=2 (P = 0.62), ’=0%) and EA plus
medications (RR 1.36, 95% CI [1.13, 1.63], P < 0.01; heterogeneity: XZ =0.13,df=1 (P = 0.72), I* = 0%) both dramatically improved
clinical efficacy. The clinical efficacy of MA plus mesalazine or MA plus metronidazole and sulfasalazine was greater than with
mesalazine or metronidazole and sulfasalazine alone. Similarly, EA plus sulfasalazine was more effective than sulfasalazine alone.
MA/EA resulted in fewer adverse reactions than medical therapies. The use of MA plus medications significantly reduced Baron
scores. GRADE evaluations indicated that the evidence strength was moderate to low but mostly low. Conclusions. Our study
provides the latest evidence to allow us to speculate about the possible optimal MA parameters to treat patients with UC. The low
number of adverse reactions and high efficacy make MA/EA a possible supplement to or replacement for traditional UC drugs.
The variable parameter settings preferred by patients and acupuncturists may be an important factor limiting the wider clinical
deployment of acupuncture as a potential UC therapy.
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1. Introduction

Ulcerative colitis (UC) is a chronic, idiopathic inflammatory
disease occurring on the colonic mucosa [1], with a global
incidence between 0.5 and 24.5 per 100,000 people [2]. The
etiopathogenesis of UC remains unclear, but it manifests
clinically with abdominal pain, diarrhea, tenesmus, and
rectal bleeding [1, 3]. Patients with UC require continuous
care and medication [2] due to the persistent and chronic
nature of the disease [4]. Furthermore, UC patients are more
likely to develop colorectal cancer than the general pop-
ulation [1]. As a result, UC incurs a massive burden on body
and mind, quality of life, and healthcare resources.

5-ASA and corticosteroids are common first-line ther-
apies [2] for patients with mild to moderate UC [5].
However, these drugs are associated with side effects, some
of which can be severe [6, 7]. Despite their benefit, poor drug
compliance can result in patients discontinuing treatment
and ultimately poor disease control.

Therefore, there has been increasing interest in com-
plementary and alternative medicines (CAMs) for the
treatment of UC, of which traditional Chinese medicine
(TCM) is one. [8]. As a natural CAM with an excellent safety
profile and few side effects, acupuncture is increasingly
recognized as a viable adjunct to other management strat-
egies in many Western countries [9, 10]. The Chinese have
used acupuncture to treat UC since ancient times, and it has
been revealed to be effective in clinical trials [11-13].
However, the mechanism underpinning the clinical effec-
tiveness of acupuncture in UC patients is still not completely
understood, although proposed mechanisms include mod-
ulation of gastrointestinal motility, visceral sensitivity, the
neuro-endocrine-immune axis, inflammation, and the
brain-gut axis [14].

Previous reviews [15] and meta-analyses [16, 17] have
focused on the clinical efficacy and adverse reactions of
comprehensive acupuncture for UC and confirmed the
benign effect of acupuncture for UC, but none of them
specifically studied the influence of acupuncture parameters
on clinical efficacy, despite them playing an important role
in clinical efficacy. In a review, Zhang et al. noted that most
current acupuncture studies do not meet dose and quality
adequacy criteria for optimal clinical efficacy, including
acupuncture manipulation, acupuncture time, frequency,
waveform, and other parameters [18]. The acupuncture
dosage has always been of importance in TCM, but acu-
puncture is often practiced based on the beliefs and habits of
acupuncturists or even patient preference, significantly
restricting the robust exploration and standardization of
acupuncture dosage. Nevertheless, scientific advances have
allowed in-depth studies of acupuncture dosages and their
effect using modern techniques such as the combination of
imaging with biochemistry, physiology, and data mining
analysis, and animal and clinical studies have also been
conducted [19-21]. Fang et al. showed that the differential
effects of electroacupuncture (EA) on NTS neuron excit-
ability in normal rats may be caused by different combi-
nations of acupoint and frequency selection [22].
Furthermore, different effects on gastric electrical frequency
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and amplitude in bradygastria rabbits were related to dif-
ferent manual acupuncture (MA) manipulations of acupoint
ST36 [23]. In their in vivo studies, Yang et al. showed that
not only needle retention, but also treatment frequency and
needle manipulation, were significant determinants of
hippocampal learning, memory, and neuron damage in VD
rats [24]. In their clinical trial, Xu et al. showed that different
acupuncture stimulus techniques had different effects on
blood flow perfusion at acupoints in normal adults [25], and
in another clinical trial MA stimulation at different acu-
points caused different depressor and bradycardic responses
[26]. All these data indicate that different acupuncture pa-
rameters can produce different clinical effects [27], and
acupuncture parameters may be the main factor affecting
acupuncture efficacy [28, 29]. Although a growing number
of studies have focused on the influence of acupuncture
parameters on clinical efficacy [30-32], acupuncture pa-
rameters have yet to be thoroughly studied in the clinical
management of UC, relevant UC guidelines do not provide
detailed acupuncture programs and parameters, and there is
still no meta-analysis of the specific clinical impact of
acupuncture parameters on UC. Hence, we conducted this
systematic evaluation and meta-analysis to probe the opti-
mal MA/EA parameters for the treatment of UC to provide a
reference for improvements in the clinical management of
UC with MA/EA.

2. Materials and Methods

This systematic review and meta-analysis were registered in
the International Platform of Registered Systematic Review
and Meta-analysis Protocols (INPLASY202190041). The
meta-analysis was conducted according to the PRISMA 2020
statement [33].

2.1. Eligibility Criteria. To ensure the quality of the meta-
analysis, participants, interventions, comparisons, out-
comes, and study design (PICOS) approach was adopted.

2.1.1. Inclusion Criteria

P: The diagnosis of UC was established on the basis of
the internationally or nationally recognized diagnostic
guideline, which was not less than one (guidelines).
Such as the American Gastroenterological Association
Clinical Practice Guidelines on the Management of
Ulcerative Colitis [34, 35] or the Consensus on TCM
Diagnosis and Treatment of Ulcerative Colitis [36].
Participants were 18 years old or older and were not
limited by race, gender, geographic location, or disease
course.

I: Manual acupuncture or electroacupuncture (any
acupuncture needle specification, acupoint, duration of
acupuncture, treatment frequency, period of treatment,
and stimulation method) alone or combined with
medicines for UC.

C: Do not treat or wait for treatment, conventional
drugs, sham acupuncture, or placebo. When a
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combination of acupuncture and drugs was used, the
drugs in the control group were the same as those in the
corresponding experimental group.

O: The primary outcome was the effective ratio. Sec-
ondary outcomes included the adverse effects, Baron
scores.

S: Only randomized controlled trials were eligible.

2.1.2. Exclusion Criteria. The following conditions were not
eligible for inclusion: head needle, abdominal needle, ear
needle, eye needle, and other non-traditional manual needle
therapy; pregnant or lactating patients or those about to
become pregnant; patients with mental illness; severe ad-
verse effects of acupuncture (e.g., fear of acupuncture,
fainting during acupuncture); animal experiments, case
reports, review articles and repeated publications.

2.2. Information Sources and Search Strategy. PubMed,
Cochrane, Web of Science, Embase, China National
Knowledge Infrastructure Database, and Wanfang were
searched for all relevant literature from database inception to
April 27, 2021. The search strategy was divided into clinical
status (UC), intervention (MA/EA), and study type (RCT).
We combine Medical Subject Headings (MeSH) and related
free text words to search. Differences were resolved through
discussion between investigators to reach an agreement. The
search details for each database are detailed in Supple-
mentary S1. Moreover, additional publications were iden-
tified, which were achieved through manual searching of
previously published studies and the reference lists of the
included studies.

2.3. Data Extraction and Collection. In this process, the
duplicates were first removed by two investigators (Min’an
Chen and Sisi Zhao) by reading the titles and abstracts. Then,
the titles, abstracts, and keywords of the remaining articles
were selected and recorded by each investigator individually,
according to the inclusion and exclusion criteria. A stan-
dardized data extraction form was used to extract general
information independently. Missing data or parts related to
missing data were removed and not included in the analysis.
Furthermore, any differences arising during this process
were resolved through negotiation between two investiga-
tors (Min’an Chen and Sisi Zhao). If no agreement was
reached, a third investigator (Yu Guo) made the final choice
to resolve the disagreement.

If different publications included the same participants,
the article with the most complete information and the
longest follow-up period was selected.

2.4. Risk of Bias Assessment. Two authors (Min’an Chen and
Sisi Zhao) independently provided an assessment of the risk
of bias using the Cochrane Handbook v.5.3.0-recommended
Cochrane Risk of Bias assessment (RoB) tool and the
modified Jadad quality scale. The RoB assessment tool has six
components: random sequence generation, allocation

concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data,
selective reporting, and other biases. Risk grade consists of
three parts: low bias risk, unclear bias risk, and high bias risk.
The modified Jadad quality scale is scored between 1 and 7,
with low quality indicated by 1 to 3 and high quality from 4
to 7. Disagreements were resolved by a third investigator (Yu
Guo) to reach a consensus.

2.5. Statistical Analysis. We analyzed and consolidated the
data using the Cochrane Collaboration’s Review Manager
5.4 software and Stata 14.0. Two-sided tests were used, and a
P value <0.05 was considered statistically significant [37, 38].
Relative risk ratios (RR) and corresponding 95% confidence
intervals (CIs) were calculated for dichotomous variables.
For continuous variables, standard mean differences (SMD)
were used to represent the corresponding 95%Cls. Statistical
heterogeneity of each trial was evaluated by Cochran’s Q
statistic and its associated P value. In addition, according to
the Cochrane Handbook, the I” statistic was selected to test
heterogeneity, where a P < 0.1 and I” > 50% were regarded as
high heterogeneity and a random-effects model was used. A
P<0.1 and I?<50% were regarded as some heterogeneity
and a P >0.1 and I? < 50% were considered homogeneous, in
which cases fixed-effects models were adopted.

2.6. Subgroup Analysis and Sensitivity Analysis. Subgroup
analyses of MA/EA parameters, acupuncture type, medicine
type in the control group, adverse events, and Baron score
were conducted. The robustness of the results was assessed
by sensitivity analysis.

2.7. Reporting Bias Assessment. The reporting bias was
assessed by RevMan version 5.4 and STATA 14.0, which was
accomplished by using Funnel plots [39] and Egger’s test
[40]. If P> 0.05 on both sides, there was no reporting bias
according to Egger’s test.

2.8. Confidence Assessment. The evidence level of the out-
comes was assessed, which used the Grading of Recommen-
dations Assessment, Development and Evaluation (GRADE)
framework [41] by two independent authors (Min’an Chen and
Sisi Zhao) (Supplementary S3). The third investigator (Yu Guo)
resolved the disagreements to reach a consensus.

3. Results

3.1. Literature Search. According to the search strategy, 3280
references were identified and 723 duplicates were excluded.
After title and abstract screening, 2108 non-clinical studies
and literature unrelated to UC and MA/EA were excluded.
Further evaluation of this literature was carried out, and
non-RCTs, duplicate publications, non-English papers, and
non-Chinese papers were removed, leaving 16 papers for
study inclusion after reading the full text. Figure 1 sum-
marizes the study details, which relate to the selection
process.
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Records identified from searches (N=3280)
PubMed (n=75) Cochrane (n=43) Web of Science (n=177)
EMBASE (n=295) CNKI (n=860) Wanfang database (n=1830)

Records identified through
manual retrieval (N=0)

A

v

Duplicated records (N=723)

v

Review of title and abstract
for each other (N=2557)

Records excluded (N=2108)

1.Not clinical trials (448)

A

v

2.Not relacted to UC (786)
3.Not related to EA/MA (874)

Full-text articles assessed
for eligibility (N=449)

Records excluded (N=433)
1.Not RCTs (72)
2.Ineligibility of participants (8)

3.Ineligibility of interventions (324)

v

v

4.Ineligibility of control group (16)
5.Ineligibility of outcomes (2)

6.Duplicated publications (3)

Studies included in meta-
analysis (N=16)

7.Articles not in English or Chinese (8)

FIGURE 1: The study selection process.

3.2. Study Characteristics. Participants who met the di-
agnostic criteria for UC were recruited. Sample sizes
ranged from 50 [42, 43] to 196 [44]. Table 1 shows the
characteristics of the included studies, which included
diagnostic criteria, experimental groups, and control
groups.

In the experimental group, MA/EA was slightly
different with respect to acupoint selection and operation
parameters. Thirteen [42-54] trials used a standardized
treatment regimen, each with fixed points selected,
mainly on the abdomen, back, and lower limbs. Three
[49, 55, 56] used semi-standardized treatment schemes,
and acupoints were selected according to diagnosis and
symptom differentiation using the main acupoints.

Among the 14 standardized treatment plans, the main
acupoints were Tianshu (ST25), Qihai (RN6), Guanyuan
(RN4), Shangjuxu (ST37), and Dachangshu (BL25).
Twelve [43-46, 48, 49, 52-57] trials used MA and four
[42, 47, 50, 51] used EA. The acupuncture retention time
was between 10 min [52, 54] and 60 min [42, 47, 50], and
the most common retention time was 30min
[43, 45, 46, 48, 53, 56]. Acupuncture was administered
once a day in nine studies [42, 43, 47-50, 53, 55, 56] , five
times a week in three studies [42, 47, 50], and every other
day in four studies [46, 51, 52, 54]. The total duration of
acupuncture treatment ranged from 10 days [49] to 2
months [42, 45, 47, 50], and the median duration of
treatment was 30 days [51, 54, 56].



Evidence-Based Complementary and Alternative Medicine

o1 aseastp [amoq
11811 °9 Asoyewrureyur
I W-INL w eI Teeeh Pe1d ‘€€1d w e — Jo E»E;w: eurgD
wnies w Pro od 801 QUIZR[ESIN (Tr'81 ¥ €0'8€) 11/61 0¢ wp  pro-odsor pod upw g 7€ QUIZP[ESIW + YN (¥6'0C F 06'9€) F1/91 0¢ " 6102
. pue sisouSerp
. . 1€1d . Bueq
105 oy uo suorurdo
uoreq g w (99-%) $9-0T w (89-%) £9-0T SnSUAsUOD)
PHL
0d 807 :dSVS + afozepruomn AN AN . o > — ST1d ‘9N AN AN se/op o 00 Aoy S_N;w
R e AN od 820 dSVS +9[0ZepruonaW 0¢, AN AN P 1w ¢ . YN €/0 7o sisouserq m«m
2[0ZEPIUOIPN w (81-6) SL-ST w (£1-6) 9L-¥T 1
ona
‘na‘seid
Raat:l
- ‘171 _ ruryD
ToF8TL SLSF ¥ JruoIyd
DRl Mg PO od 81 surzeesa N EUOFSTIE 1y ST mg AN PO urw og ‘0z1d YN N ¢ TI/en ST Wow_mo:whn 910C
‘911 ’ ’ ueng
‘ sT1S
PN ‘9ELS
AN £P-€T DL dS AN w9
oL w 1nd ‘s71d w
8¢-7 - S FRIT "9 F £9°0S J1U0IYd eur
v 9 AN, ﬂ £THSVS dSVS +2[0ZepIuonaW @srorsn TS e 9 AN AN pod un 0g-01 ‘STLS YN OrsFeoen FOFH0 €€/6T 9 on N A
OAPEL " LT « P Jo sisouderq 9107 NI
9[OZBPIUOIIN INY TN
i w (0Z-6) VLT w (61-6) 9L-€T
PTL
et ax i ir s i i ooy D
« Pt # B O T .
ENRNE POE g 0 upexopuou UMM+ UIEKOBIOU 00 61/11 0¢ poE AN pod urw op 1S v w8 0¢ Jo sisouderq 020T
efdxouaydi urp
L odg op TINY
apedxouayd
! e Agr-we £4-07 Agr-we LL-1T
(areurae)
9ds
‘AT INY
P p/Az PN ‘LELS
. (01) (01) yuow 1xau (101) (101) apm§
. /3¢ puow yxou N N (01) o ’ ‘ST1S o o o (01) Llite}
Y g W D od 81 dsvs L(LTFTH) S9FSBE cuie 4 wz Ay prY od PO urw 09 2eTd dSvs+vd £(LTF1P) S9FS8E o 4 juawean) pue 10z 95
DY 81 uowr . sisouSerp [eorur)
uow Js1y Ay, 1o oL, sT1d
‘0714
‘€71
(o) g-wg  (10) 1L-LT S (o)) Ag-ws  (109) 1L-LT
(deusae)
€41 ‘9dS
P Pt ‘LELS PNY
_ - juowr Jxau ‘ONY ‘STIS _ _ apm3
yyuow 1xau A(s LE A(@gTFL VATE eur
HIOV AT mmom asvs (Eezom  LTVEE 1€ wr  oq iprd od PO w9 Te1d asvs+va @eFLe) LTI 1 wouneon pue "D
AV 9d s prp od 8 g1 ot $10T 2D
1 ‘puow €71d sisouserp [eatury
“yuow Js11y Ay, )
81y Y], sT1d
‘071
Ag-wg €L-5T s1d AL-wy 1£-9C
(reusae)
T€T9 ‘€T
. pAgT 14 el
pAST . sT1d
. (101) (101) yuow 1xau (101) (101) apm§
Apuour XU Iy . . S (o1) RS . juat . . g (on) euryd
av wyg P10 od B dsvs £(1I7F8€) STFLIE P 0€ wz oy prd od PO urw 09 ot dSVS+vd £(1TF8€) SYFLIE P 0€ Jusunean pue 2102 95
P 860 uow € sisouSerp [earur)
uow 3sIy Y], ‘€47 9dS
181y ayJ, s .
LE1S TNA
(o)) £L-wz  (101) 85-61 N 'STLS (o) Az-wg  (101) 85-61
PHE : -
. _ ST19 ‘STIS _ Lute)
0d 8770 : €1 F 9" VTR Swoxy>
v g Mg o0 0T0 dSvS dSVS +>2[0ZepIuond N CELRIOT e 6F Mg AN PO w0z ‘Ind PNI YN N gerE yT/sT 6F on N ‘610C
prrod 8o . Jo stsouSery oy
D[0ZEPIUOIRIN AN SL-0€ AN SL-8T
pouad £ouanbayy porad Adouanbaxy Kouanbaiy ampundnoe  sjutodnoe (dnoi3
10, UOnEIIPIN N hasel (d/N) az1s 10, uonedPaN ampundnoy 0 uonem(y urepy TN R (/W) oed
e o vonuRARILL aseasp 1apuan) mi:..mm b o ! . ) vonuAL aseastp 19puaD) E.w, azis S fumed
SaWoANNQO T d T d 1) 9215 ey onsouer RLE)E
uoneINp JUAUNEAI], Jo ssmop (sxeak) 28y uoneINp JuSUIEaI], J0 3500 (sreak) 2By ardureg ogny

dnois onuop

dnos yuswadxy

"$aIpM)S papn[oul

93} JO SOMSTIv)OeIR]D Ulel

OUJ, [ dT1dV],



Evidence-Based Complementary and Alternative Medicine

STIS
9618 .cmw ,wm.ﬁm 50 oy J:EU
PR por prL-od Julze[esaN AN AN €e/Ty SL por AN PO AN 1Nd ‘stLs VIN AN AN (U753 SL S 020T
AR Lels Jo sisouserq oeyz
9ELS
- - sT1d _ - euo
£(10 . 0TS A00F 1 0 F 9" ouoayd
v ¥q po¢ pryod 8z JozEpIUOTIN (woFzy SOFe9y 0z/0€ 0s po¢ AN pod U og-0t1 ‘Ind ‘szls VI (wo=r2) 100F9k v2/9T 0s uww_mm:mhﬂ ‘8102
Az-p6 0L-¥€ ONY PNY Ag-pot 69-5¢ o Sueyz,
- LELS 0714 - BuyD
IV FETY YPFSTH J1ruoIyd B
ad pPo¢ pro od 81 SulzZe[essN. N vi/LT 14 po¢ AN PO uru o¢ PIT €T VI N 91/st lig uwm_noumhﬂ 610T
« i e
AN €9-6T s AN 19-%C A
PO
.ﬁwﬁzh pbrod,1 o1 «(Bwor 95BASIP [9MOq
QEH\MmE (B or/Bug w 8w o) (1ds w Aroyewruregur eur
woreas w *0) uIXOyPW urxojw (georeoey  CSOFOUEE w urxoyPw ww . EN urxoyPw opsryren  OTSTUELE 30 JusIEATy B o
I ! wopmuadny wonuadny + ourze[EsI 859 FLIEL iy 86 ' vopmuadng N feroc 1101 vopnuadny +ourzepsowr + vy O <+ VUEL esiov 86 pue sisouSep 1c0c
Muuu”— prr od PTL uedind a1y uo suorurdo Auem
._o;_ " 3005 PUIZEESI ‘o'd 8005 snsuasuon
99 QUIZE[eSIN
AN AN AN -
gy 21038 AN ETBFETES oNd AN LUSFLT6Y QN sory D
oker AN PTL .c.m»Né proe drjforesourury. vi/sT 6€ AN PTL .O.Q»Né AN uturoz-g1 PNA ‘STLS proe d1jforesourure + vy L1/TT 6€ o m_mmcmw_ ‘0z0T
W ‘ueiqig jost 'a Suepm
AN 19-5% AN il
010 ur adr jo
juawafeuew pue
av 9dS ‘9£18 stsousep oy 10 Lt}
ST 9T My prd od Swgog dsvs AN AN AN s¢ My AN PO urw og ‘ONY ‘STLS VIN N N N s¢ saurpping aonoerd 102
wnias gq TINY uoneziuedio Suepm
£3ofornuaonsed
Prom
1 25eASIP [OMOQ
9dS ‘LE1S Arorewrwepyur f—
sjasqus 9¢ 1. _ 0 Juduean) §
- un_.m‘._ wg pro 0d 81 swzeesay ki L5-¥T P81 5 we  prood 81 AN unw og umm.m %% surzeesaw + Y Lgs 09-87 91/o1 - wi - <10
“STIS 9N a1y} uo suorurdo uns
PN ENY SNSUASUOL)
porrad Aouanbaxy porrad Aouanbaxy Aouanbaiy ampundnoe  syurodnoe (dnoxd
eoL, UOnRIPIN haa! ! (/W) azIs &L UOHRIIPIN ampundnoy  jo uonemg urepy PN PN (d/N) e
ney 1 ney ! 1 Anunop
sawonQ ponteE 95eSIP fopuan  opdureg It ISLISTp IpUID UL S prrayud sysouSerq aeax
uonemp juaunealL osmey 0 9BV uonemp wsunEaxL Josmoy (10 98V sy A

dnoi8 jonuo)

dnoi8 [eyuswiradxy

‘panunuo)) :I I14V],



Evidence-Based Complementary and Alternative Medicine

3.3. Outcomes Evaluated. Fourteen of 16 trials evaluated
clinical efficacy [42-49, 51-56], and 11 studies reported
adverse reactions [42, 43, 46-50, 52, 54, 55, 57]. One trial
[47] measured ACTH levels, and the other [51] conducted a
patient satisfaction survey. One [43] recorded colonoscopic
changes, one [46] collected the levels of TNF-« and IL-10,
and one [45] measured T cell subsets (CD3, CD4, CDS,
CD4/CD8). One trial [44] used the Hospital Anxiety and
Depression Scale (HADS) scale and measured the disease
activity index and serum matrix metalloproteinase (MMP)-
9 and trimethylamine N-oxide (TMAO) levels. One trial
[57] used Mayo scoring and two trials [44, 46] used Baron
scoring to assess disease severity. Two trials [46, 48]
measured serum IL-6 and IL-8 levels. Sixteen trials gath-
ered data at the beginning and end of the intervention, and
only one [49] collected data only at the end of the inter-
vention. Curiously, none of the trials collected follow-up
data after treatment.

3.4. Risk of Bias. Graphical summaries of the risk of bias in
the included studies are shown in Figure 2.

3.4.1. Cochrane RoB Tool. The main source of bias risk was
related to allocation concealment, blinding of participants
and personnel, blinding of outcome assessment, and others.
A low risk of bias was not present in any of the areas assessed
in all trials. Twelve trials [42, 43, 45-49, 52-55, 57] were low
risk in three bias risk areas. No item was mentioned for
allocation concealment, blinding of outcome assessment,
and other bias (Figures 2(a) and 2(b)).

(1) Random sequence generation. Thirteen trials had a low
risk of randomization bias, and the remaining three trials
[44, 51, 56] did not describe the randomization method.

(2) Allocation concealment. None of the trials reported
assigning hidden methods, so we assessed their risk as
“unclear.”

(3) Blinding of participants and personnel and outcome as-
sessment. Four trials [44-46, 55] mentioned that patients
were informed of treatment, which we assessed as “high
risk.” The remaining 12 trials did not mention the blinding
of patients and participants and were therefore assessed as
“unclear risk.” No trial described whether the outcome
assessment was blind and were assessed as “unclear risk.”

(4) Incomplete outcome data. One trial [50] had incomplete
results, so it was assessed as “high risk.”

(5) Selective reporting. Fifteen trials reported all data in-
cluded in the results and had a low risk of bias. Only one [50]
failed to report all pre-stated outcomes and were assessed as
“high risk.”

(6) Other potential sources. All trials did not describe other
potential bias risks and were assessed as “one-sided risk.”

3.4.2. Modified Jadad Scale. Thirteen studies
[42, 43, 45-50, 52-55, 57] were of low quality and three were
rated 0 [44, 51, 56] (Figure 2(c)).

3.5. Primary Outcome

3.5.1. Acupuncture Parameters. The pooled results shown in
Figure 3 show the impact of MA parameters on efficacy.

(1) Duration of acupuncture. The pooled results shown in
Figure 3(a) show that, using a fixed-effects model, retention
of the needle for 10-30 minutes (RR 1.18, 95% CI [1.11,
1.26], P<0.01; heterogeneity: y*=6.25, df=6 (P = 0.40),
I>=4%) improved clinical efficacy at the end of treatment
compared with medication.

(2) Acupuncture frequency. The pooled results shown in
Figure 3(b) demonstrate that, using a fixed-effects model,
compared with the control group, the frequency of MA
[once a day (RR 1.18, 95% CI [1.10, 1.26], P <0.01; het-
erogeneity: y*=6.94, df=5 (P = 0.23), I?’=28%) or once
every other day (RR 1.21, 95% CI [1.08, 1.35], P<0.01;
heterogeneity: X2=0.80, df=1 (P =0.37), ’=0%)] both
improved clinical efficacy at the end of treatment.

(3) Period of treatment. As shown in Figure 3(c), using a
fixed-effects model, compared with the control group, the
period of treatment [2 weeks (RR 1.17, 95% CI [1.06, 1.29],
P <0.01; heterogeneity: y*=0.24, df=1 (P = 0.63), I’ = 0%),
4 weeks (RR 1.25, 95% CI [1.11, 1.41], P <0.01; heteroge-
neity: y>=0.16, df=2 (P = 0.92), I’ = 0%), and 8 weeks (RR
1.35, 95% CI [1.01, 1.81], P = 0.04)] all improved clinical
efficacy at the end of treatment.

3.5.2. Acupuncture Type. As shown in Figure 4, using a
fixed-effects model, MA (RR 1.18, 95% CI [1.11, 1.25],
P <0.01; heterogeneity: y>=6.19, df=7 (P = 0.52), I = 0%)
increased clinical efficacy compared with medicines alone
(Figure 4(a)). Furthermore, MA plus medicines (RR 1.26,
95% CI [1.13, 1.40], P < 0.01; heterogeneity: Xz =0.95,df=2
(P = 0.62), P =0%) and EA plus medicines (RR 1.36, 95% CI
[1.13, 1.63], P<0.01; heterogeneity: x*=013, df=1
(P =0.72), ’=0%) both dramatically improved clinical
efficacy (Figure 4(b)).

3.5.3. Type of Medical Therapy. As shown in Figure 5, using
a fixed-effects model, the clinical efficacy of MA (RR 1.20,
95% CI [1.09, 1.32], P < 0.01; heterogeneity: x> =1.17, df =2
(P = 0.56), I* =0%) alone was greater than oral mesalazine
at the end of the intervention (Figure 5(a)). MA plus
mesalazine (RR 1.27, 95% CI [1.07, 1.50], P<0.01; het-
erogeneity: Xz =0.94, df=1 (P = 0.33), I’=0%) increased
clinical ~efficacy compared with oral mesalazine
(Figure 5(b)). MA plus metronidazole and sulfasalazine
(RR 1.13, 95% CI [1.05, 1.21], P<0.01; heterogeneity:
Xz =2.24, df=2 (P = 0.33), I*=11%) increased clinical ef-
ficacy compared with oral metronidazole and sulfasalazine
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Author,Year P prop (+2) unclear and )
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X . A X (+1) inappropriate dropouts : yes
(+1) inappropriate (+1) inappropriate of 7)
(0) (+1) no(0)
(0) (0)
Cao 2019 1 1 0 0 2
Ge 2012 1 1 0 0 2
Ge 2014 1 1 0 0 2
Ge 2015 1 1 0 0 2
Lin 2020 0 0 0 0 0
Liu 2016 1 1 0 0 2
Luan 2016 1 1 0 0 2
Luan 2020 1 1 0 0 2
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Sun 2015 1 1 0 0 2
Wang 2017 1 1 0 0 2
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Wang 2021 0 0 0 0 0
Yan 2019 0 0 0 0 0
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FIGURE 2: Risk of bias in the included studies.
Study or Subgroup Experimental Control e ght Ris.k Ratio Ris‘k Ratio
Events  Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cao2019 47 49 39 49 14.7% 1.21 [1.03, 1.40] I
Liu2016 59 62 51 62 19.2% 1.16 [1.02, 1.32] —
Luan2016 23 25 17 25 6.4% 1.35[1.01, 1.81]
Luan2020 70 75 66 75  24.9% 1.06 [0.96, 1.18] T
Wang2017 31 35 25 35 9.4% 1.24[0.97, 1.58] T
Yan2019 39 41 32 41 12.1% 1.22 [1.02, 1.45] A —
Zhang2018 45 50 35 50  13.2% 1.29 [1.05, 1.58] I —
Total (95% CI) 337 337 100.0%  1.18[1.11,1.26] <&
Total events 314 265
Heterogeneity: y* = 6.25, df = 6 (P = 0.40); I* = 4% T T T T

Test for overall effect Z = 5.32 (P < 0.00001)
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FiGgure 3: Continued.
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Ca02019 47 49 39 49 18.7% 1.21 [1.03, 1.40] —
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Total events 117 100
Heterogeneity: x* = 0.24, df = 1 (P = 0.63); I’ = 0%
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Wang2017 31 35 25 35 12.0% 1.24 [0.97,1.58] T
Yan2019 39 41 32 41 15.3% 1.22 [1.02, 1.45] —
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Subtotal (95% CI) 126 126 44.0%  1.25[1.11,1.41] L 2
Total events 115 92
Heterogeneity: x* = 0.16, df = 2 (P = 0.92); I’ = 0%
Test for overall effect: Z = 3.68 (P = 0.0002)
1.3.3 8 weeks
Luan2016 23 25 17 25 8.1% 1.35[1.01, 1.81] -
Subtotal (95% CI) 25 25 81%  1.35[1.01 1.81] -
Total events 23 17
Heterogeneity: Not applicable
Test for overall effect: Z = 2.02 (P = 0.04)
Total (95% CI) 275 275 100.0%  1.22[1.13, 1.31] L 2
Total events 255 209
Heterogeneity: y* = 1.71, df = 5 (P = 0.89); I = 0% T T T T
Test for overall effect: Z = 5.27 (P < 0.00001) 0.5 0.7 1 X L5 2
Test for subgroup differences: y* = 1.31, df = 2 (P = 0.52), I = 0% control experimental

(©)

F1GURE 3: Impact of MA on clinical efficacy. (a) Effects of 10-30 minutes of acupuncture. (b) Effects of acupuncture frequency (once a day
and once every other day). (c) Effects of a period of treatment (2 weeks, 4 weeks, and 8 weeks).

Study or Subgroup Experimental ~ Control Weight Ris.k Ratio Ris.k Ratio
Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Cao2019 47 49 39 49 12.0% 1.21 [1.03, 1.40]

Liu2016 59 62 51 62  15.6% 1.16 [1.02, 1.32] —

Luan2016 23 25 17 25 5.2% 1.35[1.01, 1.81]

Luan2020 70 75 66 75  20.2% 1.06 [0.96, 1.18] T

Wang2017 31 35 25 35 7.7% 1.24 [0.97, 1.58] T

Yan2019 39 41 32 41 9.8% 1.22 [1.02, 1.45] - =

Zhang2018 45 50 35 50 10.7% 1.29 [1.05, 1.58]

Zhao2020 70 75 61 75 18.7% 1.15 [1.01, 1.30] —

Total (95% CI) 412 412 100.0% 1.18 [1.11, 1.25] <

Total events 384 326

Heterogeneity: x> = 6.19, df =7 (P = 0.52); I* = 0% T T T T
0.5 0.7 1 1.5 2

Test for overall effect: Z = 5.75 (P < 0.00001) control experimental

()

FiGure 4: Continued.
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Experimental Control ; Risk Ratio Risk Ratio

Study or Subgroup O otal Events Total " 8" VLI Fixed 95% CI M-H, Fixed, 95% CI
2.3.1 MA + medicine versus medicine
Pang2019 29 30 21 30 13.5% 1.38 [1.08, 1.76] L
Sun2015 28 32 24 32 15.4% 1.17 [0.92, 1.48] =
Wang2021 90 98 72 98 46.2% 1.25 [1.09, 1.43] ——
Subtotal (95% CI) 160 160 75.0%  1.26 [1.13, 1.40] >
Total events 147 117
Heterogeneity: x> = 0.95, df =2 (P = 0.62); I* = 0%
Test for overall effect: Z = 4.27 (P < 0.0001)
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Ge2014 29 31 22 31 14.1% 1.32 [1.03, 1.68] - =
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Subtotal (95% CI) 56 56 25.0% 1.36 [1.13, 1.63] .
Total events 53 39
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FIGURE 4: (a) Effects of MA versus medicines on clinical efficacy. (b) Effects of MA plus medicines versus medicines and EA plus medicines

versus medicines on clinical efficacy.
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Cao02019 47 49 39 49 25.0% 1.21 [1.03, 1.40] —_—
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Total events 176 156
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FiGgure 5: Continued.
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FIGURE 5: (a) Effects of MA versus mesalazine on clinical efficacy. (b) Effects of MA plus mesalazine versus mesalazine on clinical efficacy. (c)
Effects of MA plus (metronidazole + sulfasalazine) versus metronidazole + sulfasalazine on clinical efficacy. (d) Effects of EA plus sulfa-

salazine versus sulfasalazine on clinical efficacy.

(Figure 5(c)). Similarly, EA plus sulfasalazine (RR 1.36,
95% CI [1.13, 1.63], P < 0.01; heterogeneity: y*=0.13, df = 1
(P =0.72), > =0%) was more effective than oral sulfasa-
lazine (Figure 5(d)).

3.6. Secondary Outcomes

3.6.1. Adverse Events. As shown in Figure 6(a), using a
fixed-effects model, use of MA/EA (RR 0.33, 95% CI
[0.18, 0.59], P<0.01; heterogeneity: y>=0.43, df=4
(P =0.98), ’=0%) resulted in fewer adverse reactions
than medical therapies. However, in the pooled random-
effects model results shown in Figure 6(b), compared
with medicines, MA/EA plus medicines (RR 0.72, 95% CI
[0.35, 1.49], P =0.38; heterogeneity: y*=10.82, df=4
(P =0.03), I*=63%) had no significant impact on adverse
events.

3.6.2. Baron Scores. As shown in Figure 7, using a fixed-
effects model, use of MA plus medicines (RR 1.31, 95% CI
[1.03, 1.58], P<0.01; heterogeneity: X2:0~51> df=1
(P = 0.48), P =0%) significantly reduced Baron scores.

3.7. Publication Bias. The pooled results shown in Sup-
plementary S2: Figures S1-S5 show an asymmetrical
funnel plot and significant Egger’s test (10-30 minutes:
P =0.008; once a day: P =0.013) for acupuncture pa-
rameters, suggesting that there may be reporting bias,
perhaps through the publication of positive results and
small sample sizes.

The pooled results shown in Supplementary S2:
Figures S6-S8 show an asymmetrical funnel plot and sig-
nificant Egger’s test (P = 0.005) for acupuncture type with
respect to clinical efficacy.

The pooled results shown in Supplementary S2:
Figures S9-S10 show a symmetric funnel plot and non-
significant Egger’s test (P = 0.801) for the adverse events of
MA/EA versus medicines, suggesting no obvious publication
bias. Nevertheless, the small amount of included studies may
have reduced the accuracy of the results.

By reason of the limited amount of studies included,
publication bias for other outcomes was not assessed.

3.8. Sensitivity Analysis. The robustness of the combined
results of MA/EA plus medicines vs medicines alone on
adverse events was verified by sensitivity analysis (Figure 8),
with each included study excluded in sequence. When the
study by Wang et al. [47] was excluded (Figure 9), the
combined results of MA/EA plus medicines vs medicines on
adverse events was not significant (RR 1.06, 95% CI [0.64,
1.73], P = 0.83; heterogeneity: y>=0.82, df=3 (P = 0.84),
> =0%), suggesting imbalance from this study.

4. Discussion

Here we focused on MA/EA, two widely used acupuncture
interventions across the world, to explore the influence of
their administration parameters on clinical efficacy in pa-
tients with UC and the advantage of using them with the
usual standard of care drugs to support the promotion and
application of MA/EA in clinical practice.

4.1. Outcomes

4.1.1. Primary Outcomes. Our study suggests that the impact
of MA/EA in patients with UC may be related to the op-
eration parameters used. We therefore explored the impact
of the duration of acupuncture retention, frequency of
treatment, and duration of treatment in subgroup analyses.
With respect to the duration of acupuncture retention,
10-30 minutes significantly enhanced the clinical effect. One
treatment every other day seemed to have a slight advantage
over daily treatment, and 8 weeks of acupuncture had a
slight advantage over shorter treatments in improving the
clinical symptoms of UC. Therefore, we hypothesize that
10-30 minutes of acupuncture retention, every other day for
8 weeks, probably represents the optimal protocol informed
by existing evidence for the application of MA to patients
with UC. In addition, only one study [51] used EA alone as
an intervention, with a frequency of 4 times per second, a
retention time of 20 minutes, and a treatment course of 30
days once every other day. The results showed clinical ef-
ficacy was superior in the acupuncture group than in the
medicine group (P <0.01).

Both MA and EA further improved the clinical symp-
toms and clinical efficacy in UC patients taking pharma-
ceutical therapies. Furthermore, EA appears to have a
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Experimental Control iohi Risk Ratio Risk Ratio
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Ge2012 8 30 7 30 22.0% 1.14 [0.47, 2.75]
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FiGuRre 6: (a) Effects of MA/EA versus medicines on adverse events. (b) Effects of MA/EA plus medicines versus medicines on adverse
events.

Study or Subgroup Experimental Control Weight Std. Mean Difference Std. Mean Difference
Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Pang2019 2.54 146 30 0.87 145 30 24.4% 1.13 [0.59, 1.68] —
Wang2021 411 1.11 98 248 1.27 98 75.6% 1.36 [1.05, 1.67] .
Total (95% CI) 128 128 100.0%  1.31[1.03, 1.58] L 2
Heterogeneity: x> = 0.51,df = 1 (P = 0.48); I = 0% T T T T
-2 -1 0 1 2

Test for overall effect: Z = 9.45 (P < 0.00001)
control experimental

Ficure 7: Effects of MA plus medicines versus medicines on baron scores.

Sensitivity analysis of MA/EA plus medicines vs medicines on adverse events.
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FIGURE 8: Sensitivity analysis of MA/EA plus medicines vs medicines on adverse events.
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Study or subgroup Experimental Control Weight Risk Ratio Risk Ratio
Events  Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI
Ge 2012 8 30 7 30 31.8% 1.14 [0.47, 2.75]
Ge 2014 9 31 8 31 37.3% 1.13 [0.50, 2.53]
Ge 2015 5 25 4 25 17.3% 1.25[0.38, 4.12] —
Pang 2019 3 30 5 30 13.7% 0.60 [0.16, 2.29] - 1
Wang 2020 5 39 23 39 0.0% 0.22[0.09, 0.51]
Total (95% CI) 116 116 100.0% 1.06 [0.64, 1.73] . 2
Total events 25 24
Heterogeneity: 72 = 0.00; x> = 0.82, df =3 (P = 0.84); I’ = 0% r T T 1
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Test for overall effect: Z = 0.22 (P = 0.83)
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FiGure 9: Effects of MA/EA plus medicines versus medicines on adverse events (excluded the study by Wang et al.).

therapeutic advantage over MA. In addition, MA/EA
combined with medicine appears to be effective in UC as a
combined approach. In subgroup analyses, MA plus met-
ronidazole and sulfasalazine was more effective than met-
ronidazole and sulfasalazine; EA plus sulfasalazine was more
effective than sulfasalazine; and MA was more effective than
mesalazine either alone or in combination.

4.1.2. Secondary Outcomes. In the subgroup analysis, MA/
EA more effectively reduced adverse reactions than the
control group and there was no statistically significant
difference in the combined MA/EA plus medicine subgroup.
Considering the small sample size and high risk of bias, the
subgroup analysis of MA/EA plus medicine needs inter-
preting with caution.

In terms of endoscope-related index scores, Baron scores
for endoscopic severity changed more after MA was given
with pharmaceuticals, suggesting a synergistic effect of MA
plus pharmaceutical therapies in treating UC.

4.2. Strengths of this Review. First, this study was carried out
according to PRISMA 2020 guidelines [33] and, using the
PICOS framework, we strictly regulated study inclusion to
ensure the quality of assessed RCTs. Second, our study fo-
cused on acupuncture parameters. Like the dose of a
medicine, acupuncture parameters play an important role in
the therapeutic outcome. Our results provide a first step
towards the standardization of acupuncture protocols and
the motivation to ensure uniformity of acupuncture treat-
ment effects, which would help in the application and
promotion of acupuncture therapy. Therefore, we focused
on the influence of acupuncture parameters on clinical
outcomes in patients with UC. Third, we discussed the
additive effects of MA/EA when administered with some
medicines and their adverse events to explore the potential
of acupuncture as combined therapy with regular, standard
of care medications. Fourth, we also included the evaluation
of endoscopic symptoms, since endoscopy is central to
disease monitoring via changes in intestinal mucosa and
plays a very important role in the treatment of UC. Fifth, the
heterogeneity of the results was “low”, and we included a
comprehensive assessment of reporting bias. Finally, the
GRADE framework was used to evaluate the overall quality
of evidence [41].

4.3. Limitations of this Review. Several limitations were
found in this meta-analysis. First, the inclusion criteria were
strict and the number and sample size of included RCTs were
small, which may have biased the results. Second, none of the
included trials were conducted outside China, so there was
significant publication bias. Nevertheless, this also highlights
that acupuncture treatment for UC has not received due
attention in clinical practice in other countries and contexts.
Third, the included literature was deficient in blinding. At
present, due to the way in which acupuncture is adminis-
tered, blinding is difficult in practice in most studies. Fourth,
the acupuncture parameters included in the literature were
not comprehensive, which may be related to the subjective
nature of treatment by acupuncturists and/or patients
resulting in clinical differences in acupuncture parameters.
Therefore, only the parameters available in the relevant
literature were tentatively analyzed in our study. Fifth, the
included literature generally paid little attention to endo-
scopic features or effects, which might be overcome with
further developments in endoscopy. Finally, no study in-
cluded extended follow-up, so the long-term effects of MA/
EA and its parameters on UC are unclear.

4.4. Implications for Practice. We found differences in
acupuncture parameters between different studies. Previous
studies have shown that a satisfactory therapeutic outcome is
inseparable from the acupuncture parameters used, and
different acupuncture frequencies, waveforms, intensities
[58], and durations play an important role in treatment
[2, 59, 60]. Although we provide a set of optimal parameters
for acupuncture treatment of UC, this can only be con-
sidered a preliminary estimate on the strength of a small
amount of low quality and biased studies. We suggest that
there is a need for MA/EA studies to examine acupuncture
methods and techniques [61] including comprehensive
evaluations of manipulation, frequency, current intensity,
wave pattern, duration of acupuncture, period of treatment,
and needle characteristics. Such studies would help to reduce
the variable impact of subjective acupuncture factors on
clinical outcomes, thus improving clinical efficacy and
promoting the development of highly reproducible, evi-
dence-based acupuncture for UC.

Our results suggest that MA/EA is an effective mono-
therapy, with fewer adverse reactions than conventional
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drugs. We found that EA has a slight advantage over MA. In
addition, MA/EA may be a good complement to, or even a
possible replacement for, mesalazine and SASP, which
provides the potential for reducing UC drug therapy for UC
patients. There are few reports on the use of MA/EA alone in
UC, and areas that would benefit from high-quality clinical
studies.

MA appears to improve the features of intestinal mucosa
inflammation as seen with endoscopy, but further high-
quality evidence would be useful. Therefore, we suggest that
colonoscopy with the histopathological evaluation of the
intestinal mucosa should be included in any study of acu-
puncture treatment for UC.

4.5. Implications for Research. Given the above clinical
implications, there is a crying need to improve the quality of
clinical trials studying the acupuncture treatment of UC. We
therefore provide the following recommendations. First, any
RCT should report according to the CONSORT statement
[62] and the reporting standards of acupuncture clinical
trials [63]. Second, there needs to be a focus on the operating
parameters of acupuncture to establish optimal parameter
protocols for clinical deployment. Third, the diagnosis,
grading, and inclusion of UC patients should be unified
according to common standards, preferably using the en-
doscopic examination. Fourth, trials must be multi-center,
adequately powered, include longer-term follow-up, and
actively include non-Chinese institutions to promote the
generalizability of results. Finally, it is recommended that
clinicians, acupuncturists, endoscopists, examiners, and
other stakeholders be consulted during the study design
phase to select the best practice plan and reduce the impact
of subjective differences on the results.

5. Conclusions

In conclusion, our study provides the latest evidence to
guide possible optimal parameters for MA: 10-30 min re-
tention, every other day, for 8 weeks. The low number of
adverse reactions and high efficacy means that MA/EA can
be used as a supplement or even replacement for SASP and
mesalazine. Uncertainty over the administration parameters
of acupuncture may be an important factor limiting the
promotion of acupuncture as a potential UC treatment in
clinical practice despite overall evidence of efficacy.
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