International Journal of Colorectal Disease (2025) 40:103
https://doi.org/10.1007/500384-025-04868-z

RESEARCH q

Check for
updates

Study protocol for a prospective, investigator-initiated clinical trial
on the vascular effects of acupuncture in the abdomen and lower
limbs for patients with diarrhea-predominant irritable bowel
syndrome

Seok-Hee Jeon' - Minhee Kim' - Song Choi' - Soeun Son' - Jung-Sun Choi' - Jae-Uk Sul? - Young-Ho Moon' -
Yanghee You? - Cong Duc Nguyen? - Seonjong Kim' - Changsu Na3

Accepted: 19 March 2025
© The Author(s) 2025

Abstract

Background Physicians classify irritable bowel syndrome with diarrhea symptoms under the label IBS-D which represents
a gastrointestinal disorder that meets specific functional diagnostic criteria. Studies show acupuncture helps manage IBS-D
symptoms though researchers do not understand if specific treatment points in the abdomen provide better outcomes than
standard acupuncture points in the lower body regions. The study investigates the effects acupuncture treatments using local
and systemic needling techniques have on IBS-D symptom expression and gut microbial diversity features.

Methods The study employs a randomized controlled single-blinded exploratory clinical trial design which includes 36 par-
ticipants diagnosed with IBS-D via Rome IV criteria. Participants are randomly allocated to one of three groups: abdominal
acupuncture, lower limb acupuncture, or standard treatment. Participants who receive acupuncture treatment receive eight
sessions which are distributed throughout 4 weeks as clinicians activate specific points connected to gastrointestinal func-
tion. Lifestyle education and approved medications with symptom management make up the standard treatment provided
to participants. The main outcome measures assess IBS Symptom Severity Scale (IBS-SSS) score changes from baseline
at Week 5. Additional evaluation measures in this study comprise stool consistency examination alongside patient global
assessments and cold-heat surveys along with EQ-5D-5L quality of life assessment and gut microbiota examination as
secondary outcomes.

Results Research has been designed to evaluate how abdominal and lower limb acupuncture techniques compare in symptom
relief and microbiota adaptation outcomes. The preliminary data is expected to reveal distinct patterns between local and
wide-reaching effects which suggests that IBS-D treatment should be tailored on a personal basis.

Conclusion The comparison of abdominal and lower limb acupuncture treatment efficacy adds to our understanding of
acupuncture therapy benefit for IBS-D. The results will help guide clinical practice and support the creation of tailored
acupuncture treatments.

Keywords IBS-D - Acupuncture - Abdominal acupoints - Lower limb acupoints - Gut microbiota - Clinical trial - Symptom
relief - Personalized protocols
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Fig.1 The paper summarizes experimental research designs along-
side the results examining abdominal vs. lower limb acupoint treat-
ments for diarrhea-predominant irritable bowel syndrome (IBS-D).
Abdominal acupoints CV12, CV4, and ST25 exhibit specific effects
which differ from the effects of lower limb acupoints ST36, ST37,
and ST39. Abdominal acupoints create localized effects that control
gut motility while reducing visceral sensitivity and exhibiting anti-
inflammatory properties yet lower limb acupoints produce systemic

Compare the effects of acupuncture administered at two
different sets of acupoints:

oAbdominal acupoints (4 points): CV12, CV4, and two
ST25 points.

oLower limb acupoints (6 points): ST36, ST37, and ST39
(3 on each lower limbs)

The functional gastrointestinal disorder known as diar-
rhea-predominant irritable bowel syndrome (IBS-D) gener-
ates substantial life disturbances in affected patients. The
symptoms of IBS-D which include repeated stomach pain
and distended belly and frequent bowel movements lead to
severe emotional struggles along with social difficulties.
The illness influences activities of daily life and professional
effectiveness and adds healthcare expense burdens to the
healthcare system [1, 2]. The combination of dietary modifi-
cations together with pharmacological therapies and psycho-
logical interventions does not provide sufficient treatment to
many patients whose prices serve unwanted side effects [3,
4]. Scientists need to find alternative treatment approaches
to tackle IBS-D’s multiple-rooted pathophysiology because
of its urgent requirement. Contemporary research shows
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effects through activation of the autonomic nervous system alarming
immune responses and modulating gut motility. The central box out-
lines the study’s key comparison areas: The comparison explores both
active methods while examining their impact on symptoms alongside
patient health results and modifications in gut bacterial populations.
Researchers want to establish conclusions about the unique character-
istics of each acupoint group since such insights will drive the crea-
tion of individualized acupuncture strategies

acupuncture functions as a powerful non-drug treatment
for patients with IBS-D because it efficiently changes gut
motor patterns while lessening sensitivity to abdominal
pressure and improving general digestive functions. Multi-
ple physiological processes enable acupuncture by control-
ling various neural mechanisms together with vagal support
and neurotransmitter regulation [5, 6]. Studies have shown
acupuncture successfully promotes therapeutic outcomes by
boosting gut microbiota diversity inside the human body
[7]. This therapeutic approach delivers complete treatment
effects which surpass IBS-D symptoms. Researchers now
intensively explore the gut microbiome relationships with
diarrhea-focused irritable bowel syndrome (IBS-D) to
uncover multiple mechanisms that drive this widespread
gastrointestinal condition’s development paths. Excessive
abdominal discomfort together with bowel distress that
shows diarrhea patterns defines IBS-D while researchers
now focus on showing how changed stomach microbiology
contributes to developing and presenting symptoms [8—10].

Acupoints CV12 (Zhongwan), CV4 (Guanyuan), and
ST25 (Tianshu) specifically act on the gastrointestinal
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system in their localized area to treat symptoms of IBS-D
effectively. The gastric electrical activity of CV12 regulates
motility dynamics that also reduces bloating symptoms
and improves functional dyspepsia manifestations related
to IBS-D [11, 12]. The targeted triggers at these acupoints
activate physiological gut function along with mood stabil-
ity and acknowledge their dual impacts on body systems.
Acupuncturists emphasize CV4 as a vital point in managing
intestinal motility and controlling inflammatory responses
in affected patients [13, 14]. CV4 addresses digestive health
through a complete solution that corrects both diarrhea and
constipation symptoms. ST25 serves as an essential point on
the large intestine meridian to both enhance bowel function
and minimize abdominal discomfort [15]. Direct stimulation
of colonic motility occurs at this point where integration
with other abdominal points strengthens its ability to impact
localized inflammation [16]. The precise modulation of gas-
trointestinal function as provided by these abdominal acu-
points supports the management of IBS-D core symptoms.

The lower limb acupoints ST36 (Zusanli), ST37
(Shangjuxu), and ST39 (Xiajuxu) combine to create systemic
effects parallel to the localized results achievable through
abdominal points. Many studies demonstrate ST36 acti-
vates anti-inflammatory pathways and increases vagal tone
to yield benefits across gastrointestinal symptoms and total
body inflammation [17, 18]. Through mechanisms involv-
ing neural and hormonal signaling, ST37 and ST39 serve as
regulators of gastrointestinal motility [13, 19]. These remote
points impact the autonomic nervous system while simul-
taneously working to balance the vital gut-brain connection
that IBS-D management requires [20, 21]. Abdominal points
concentrate on single-area symptom control but lower limb
acupoints focus on treating fundamental systematic health
problems including stress disorders and immune system
problems and visceral sensitivity dysregulation. Acupoint
therapy consists of divergent approaches because abdominal
points deliver fast local effects but lower body points provide
lasting systemic treatment. Acupuncture-based treatments
grow more complicated since different therapeutic principles
define how abdominal and lower limb acupoints work. Local
adjustment of tissue activity combined with neurotransmit-
ter modulation allows abdominal acupoints to specifically
affect gastrointestinal function. Rather than focusing on the
gut, lower limb acupoints affect physiological alerts from
their release at autonomic and endocrine levels to treat gut-
based problems beyond the digestive tract [22, 23]. Separate
acupoint contributions demonstrate why practitioners should
understand their unique roles for optimal IBS-D acupuncture
treatment protocols.

Acupuncture research has proven its benefits yet a
knowledge gap exists between evaluating the relative
impact between abdominal and lower limb acupoints. Pre-
vious research has mainly studied individual outcomes of

separate acupuncture groups without investigating possi-
ble differences in effectiveness between these approaches.
Researchers attempt to fill this knowledge gap by assessing
the specific local and systemic effects on different acupoints
to identify effectiveness distinctions. This study aims to
discover which treatment method produces better results—
abdominal acupuncture stands stronger for local GI relief or
lower limb application gives more comprehensive overall
relief.

The research of unique abdominal and lower limb acu-
points can help develop standardized acupuncture practices
which will establish better integration of this therapy into
medical facilities [24, 25]. These improvements will create
new possibilities for patient treatment based on individual
needs while resolving research gaps surrounding acupunc-
ture practice and delivery.

We predict that abdominal (local) acupuncture, which tar-
gets the core gastrointestinal region, may excel at alleviating
diarrhea frequency and bloating symptoms relatively quickly
by directly modulating local gut motility and inflammation.
However, it may be slower or less robust in addressing pain
sensitivity or broader stress-related factors. Conversely,
lower limb (systemic) acupuncture may have a quicker
impact on pain and stress-induced manifestations by engag-
ing deeper neuroimmune pathways and potentially offering
faster pain-reducing effects, though it could be slower to
resolve diarrhea. These parameters are recorded in a time-
dependent manner via the IBS-SSS Scale and Bristol Stool
Scale tools, so we can observe this phenomenon in the study.

Methods
Study design and ethical approval

The researchers carried out a methodologically sound single-
blinded randomized controlled clinical trial through Dong-
shin University Mokpo Oriental Hospital. This research
examines how well acupuncture works as a therapy to treat
diarrhea-predominant irritable bowel syndrome (IBS-D).
The trial design includes three parallel groups: abdomi-
nal acupuncture, lower limb acupuncture, and standard
treatment. Each participating patient will obtain treatment
through eight intervention sessions during 4 weeks before
measurements are collected during a subsequent 2-week
observation phase. The research follows CONSORT guide-
lines so its methodology remains rigorous while providing
transparent reporting.

Each participant undergoes a 5-week duration of research
during which visits are extensively mapped out for evalu-
ation stages along with treatment procedures. Continuous
monitoring will track participants’ trial compliance while
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addressing any adverse health events that occur (Table 1
provides details).

This research investigation aligned with both the Helsinki
Declaration standards and guidelines from Good Clinical
Practice. Ethical clearance for this research emerged from
the Institutional Review Board (IRB) of Dongshin Uni-
versity Mokpo Oriental Hospital under protocol DS-IBS-
Acu-2401_Version 1.1. Each contributor granted their per-
mission in written form before joining the study research.

Participants
Inclusion criteria

Participants eligible for the study must meet the following
criteria:

e Diagnosed with diarrhea-predominant IBS according to
the Rome IV criteria.

e Aged between 20 and 75 years at the time of enrollment.

e Experiencing at least two of the following: persistent
abdominal pain or discomfort for over 2 days per month
in the past 3 months; abdominal pain more than 1 day per
week for the past 3 months; bowel movement discomfort;
altered stool frequency; or changes in stool appearance.
Symptoms must have started at least 6 months before
enrollment.

e Reporting a weekly average abdominal pain score of 3 or
higher (on a 0-10 scale) in the past 7 days.

e Experiencing at least one Type 6 or Type 7 stool on more
than 2 days in the past 7 days based on the Bristol Stool
Form Scale (BSFS).

e No stromal lesions in colonoscopy or barium colonogra-
phy performed within the last 5 years.

e Providing written informed consent and being able to
adhere to the trial requirements.

Exclusion criteria
Participants will be excluded if they:

¢ Have undergone gastrointestinal surgery, except for
appendectomy or hernia repair.

e Have been diagnosed with other gastrointestinal diseases
such as colitis or colon cancer within the last 2 years.

e Are currently taking antithrombotic or anticoagulant
medications.

e Have significant comorbidities, including cardiovascular
diseases, chronic renal failure, liver cancer, or thyroid
disorders.

e Are pregnant, lactating, or women of childbearing poten-
tial not using contraception.
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e Have participated in acupuncture-related clinical studies
within the last 6 months.

e Have skin allergies, ulcers, or infections that would inter-
fere with acupuncture treatments.

e Are deemed unsuitable by the investigator for any reason.

Interventions
Abdominal acupuncture group

Subjects in this group receive meridian point acupuncture
based on specific placements of CV12 (Zhongwan) with
CV4 (Guanyuan) alongside ST25 (Tianshu) bilaterally. Tra-
ditional Chinese Medicine experts use these points because
they have specific effects on gastrointestinal functions. Acu-
puncturists will use sterile disposable short needles measur-
ing 0.25 mm x40 mm to penetrate a depth of 1-1.5 cm to
produce “De Qi” where participants experience heaviness
or distension as the sensory response. The therapy duration
for each session totals 20 min and includes a single needle
manipulation during that time period/9 (Fig. 2).

Lower limb acupuncture group

ST36 (Zusanli) and ST37 (Shangjuxu) will be bilaterally
punctured, along with ST39 (Xiajuxu) at these points for
both legs by participants within this treatment group. Acu-
puncturists have carefully selected distal points because they
demonstrate both regulatory functions for the gastrointesti-
nal system and control of immune system actions. All pro-
cedures for needling and retention follow the method used
in the abdominal group testing.

Standard treatment group

People in the standard treatment group will receive treat-
ments with allowed drugs consisting of loperamide hydro-
chloride administered at 4 mg initial dose followed by 2 mg
usage as needed to a maximum of 16 mg per day along with
butylscopolamine bromide given in 10-20 mg doses not
exceeding 100 mg daily. All participants will receive life-
style management education for IBS-D as part of their care.
Participants in the standard treatment segment may request
a maximum of six acupuncture treatments upon completion
of trial participation.

Randomization and blinding and treatment fidelity

Research participants will distribute across the three inter-
vention groups through block randomization techniques.
An independent statistician will create unopened, sealed
opaque envelopes to conceal randomization. Partici-
pants receive one-blind testing which covers their group



103

Page 5 of 11

(2025) 40:103

International Journal of Colorectal Disease

5

UOISN[OU0D 958D

(o1 SPBURYD Jomod FuleoH
‘K103S1Y UOTIBDIIPaW ‘AI0ISTY [BIIPIIN

Sururel], 9[NpaYdS USR],

SIUQAD ISIOAPE J0J FundAY)

(6 SSO'T UONEIIPIIA/SUOLIEIIPIIN IBD) JO PIEPUBIS SUILINOY
(6 UONNQINSI(] 50T UOHEIIPIIA/UOTEIIPIIA 1)) JO PIEPUE)S
uoneonpa SulAl] A[rep pare[oy

(Q-SdI) BOYLIBIP YIIM QWOIPUAS [9M0q 9[qRILLI

(quounearn amjoundnoe g dnoin ‘| dnoin)
armoundnoy

(g SPATIBALIOQ UBWINY SUmiuqng pue Sunos|o)

(g ST JO uonnqrnsip
PUE SOATIRALISP UBWNY JII[[0D 0) MOY UO Jururer],
arreuuonsang) 1049, p[oD/10H
(vDd) Aoenbapy [e1ousn
(TS-A$-O) uRwssassy Y1 Jo Kifendy
S[BIS [001§ [O1sHY [UOWWO0d WAR 318)) JO PIBPUR)S/ISIL]
(, °TedS SSS-sdI uonepifeA
uoneziopuey
BLIALIO UOISN[IXA/UOISN[OUT SUTUTULId
1 ¥5°L (Sa[OQRISIN-POO[{) SIANBALId(] URWNH
(IS uonoray Koueu3aig )
uonen[eAq [BIIPIASISI, onsouderq

uoreuIwexs [eoIsAyg

(dVv ‘ermsod 10017 USWOPQY)
((9) A®I-X) Aydersorpey

(¢ K10181Y] JUOUIIEALL—SUONRIIPIN—(,, KI0ISIY [EIPIN
sugis [eIA
(¢ UonewIofuy dydeIsorog-orydersowa

Juoweaide oy usig

APM

(@1 SUSIA
pajoadxaun

oM 1 F)
SYIIM T+ 6A
asA
auoyq

(skep ¢ F)
HI9M T+8A

(193] T +) @sYoam p—T  skep pT +

L 9 S ¥ ¢ T I

Sumudarg

(POLIdd MopuIpy

(VISTA

S)USWISSASSE PUE ‘SUOTIUSAIUI ‘JUSW[OIUS JO [NPAYDS PI[IeIop 3y, | d|qeL

pringer

As



103

(2025) 40

International Journal of Colorectal Disease

Page 6 of 11

103

Pa19[dwod ST SISA[RUR 9y} 19)J8 PIPIBISIP A[IRIpawul st o[dures 9y} pue ‘WnIas Ay} ut
soyjoqelaw Ay} dzAJeue 0] 10zATeue ojdwes yoleq & 0] PALIQJSURI) USY) PUB ‘SNIS[OD) $I2IFIP ()g— b Uazol) pue pajeredas st ewseld Jo [w ')~ W () PUB ‘9qn) VLA UB UI pAIII[[0I SI POO[q JO [W ¢ (POO[Qq) SIANBALIDP UeWINY 10 (4]
UOISN[OX3 J0J UOLIAILIO B ST J[Nsa1 9ANIsod © pue ‘Furuaaios je 98 SuLreaqpIyd Jo uswom 1oj pawtofiad st (D)H dutif)) 1s9) uonoear Aoueudaid v (¢
Juowpn( 101e3NsaAUL 10 159nbax 109[qns AQ POPadU SB SISIA PA[NPAYDS ) JO APISINO dPLW Aq [[IM SISIA PA[NPAYIsun) (7]
930 ‘AdeI1oy) 9S1OIOXS JUSUIIEDN) ‘SUOTIEIIPIUL JURIIWUOIUOD ‘SUSIS [EIIA ‘SJUIAD OSIIAPE
JO uoneoyNuUaIpI) A19Jes 91BN[BAS JIYLINJ 0] PAJONPUOD 3q [[IM JISIA JOYJO-UI UR ‘AIRSSIIIU J] SIUIAD 9SIOAPR Jo uonenyeaq “juaned ay) Aq pajsanbai 1 10 ‘Apmis oY) Jo pua dy) 191Je pajueLiem st dn-mo[[oJ [RUONIPPE 1By} SOUTULINOP
101B31ISAAUT ) JI 10 ‘(6 JISTA) NSIA ApnIs-Jo-pud oy [nun Isisiad Jey) sJUOAS 9SIOAPE dIe A10Y) J1 ouoydoa) BIA AIOISIY UOTIBIIPIU JURIIUOIUOD PUB SJUIAD ISIOAPE JO 90UdsaId oY) WIU0d 0) pAjoNpuod aq [[im s)sia suoydafay, (11
UOTIBZIWOPURI I9JE SISIA [[B 18 AI0ISIY USRS PUB ‘AI0ISIY UONBOIPIW ‘AI0ISTY [BOIPAW Ul SaZUBYD 10J YoayD) (O]
JISIA $309[qns oy se Aep Swes YY) UO PAIISIUIWIPE
9q J0u pInOYs 1 ‘ToromoH ‘SurSesped J1J pesn pue ‘UONEIIPAW PIEPUL)S PIsNUN ‘AIBIP UOTIEIIPAU pIepue)s Ay uInjar ‘(Surueards 1deox) JISIA [oed 1y "pANGIIsIp oq [[Im ATerp uoneosrpaw & pue ‘Kep 1od s)o[qe) g ‘soynsdes g uo
paseq ‘s19[qe1 O] ‘sa[nsded O 9q [[1m (aprwolq surure[odoos|AIng/opLIO[yooIpAy oprweradof) ared Jo prepuels o) ‘(6 MsIA 1dooxa) 1ISIA 4ora 1y "W ([ JO 9SOp A[Iep WNWIXeW © YIIM ‘A[Iep 90uo 3w (g 01 (] ‘ured [eurwopqe 1oy
papaau se udAIS st (30[qe) 1od Swi (1) oprwoiq surwejododsiAing ‘Sw 9| Jo 9sOp A[IEp WNWIXEW € yiim ‘Sw § 0} 9 ST 9sop A[rep [ensn 9y, "eaYLIRIP J0J PIpadu st Sw 7 [euonIppe ue 4q pamofjoj ‘(se[nsdes z) Sw  Jo asop [enrur
ue se A[[e1o parsturwpe st (S[nsdes 1od 3w 7) oprio[yooIpAy sprurerado] ‘ured [eurwopqe 1oj (s19[qe) uedoosng) aprwolq surure[odods[AIng pue eayLeIp 10§ (sa[nsdes urujo) sSpLIo[yd0IpAy apruresadoy st a1ed Jo prepuels ayJ, (6
pa1o[dwod st sisA[eue ay) 10)Je A[QIRIpaWI PapIedsIp 9q
114 suawoads ay) pue ‘QuLIn I0J SWOJOGRIAW PU. $393] 10J BI0IQOIOTW NG 10J PAzZATRUL 3 [[IM SUTBWIAI UBWNY JY ], "UONII[0D JO SABP 7 UIYIIM PaNIWIgns pue awoy $103[qns ay) Je pajos[[od 2q PInoys (SuLIn ‘sa39f) surewal uewny (g
6 NSIA pue ‘(aamoundnoe 210§9q) §4] SNUSIA ‘SUIUSAIOG T8 PIPIOOAI PUB PAINSEIUW I [[IM SSS-SdT Siuedionred (L
159) uonoear Koueusard oy SuruIyuod 1€ | JISIA e pauiofiad st 1 ‘oFe SurIeaqp[Iyd JO USWOM I0J ‘IOAdMOH “Surpeys ses [eunsojul Jo 9ouasaid ay) auruIe)op o) paurtoyrad st uoneurwexd Ae1-X (9
SUIUA2I0S JO SYIUOW € UIYIIM SIUSWILRAI) PUB (SUOISI] [PWOMS [B103I0[0J JO 20udsaid urpnjour) sasouserp ‘suoneorpaw Jotid 10y yoay) (¢
(Juasaid oY) 01 9OUALINDD0 ISIY JO AW AY) WOLJ SWOIP
-UAS [9M0Q S[qRILLIL 10] sTeaK 7 pue ‘ured waisAs aAnsagIp 10J AovoYJo SnIp JO UONBN[RAS ) 103JJ ABW JRY) SISBISIP 10] SIeaA 7) PAPIOII PUB U] 9 PINOYS SUIUIAIOS JO SWN 3Y) JO SYIUOW § UIYIIm KIOISIY [BIIPSUW PI[IeIdp V (
SNI)S ASIOIOX
pue ‘((s)1eak “yoam/sasse[s) uondwnsuod [oyooe ((s)Ieak ‘Kep/sonaresio) 9apjoo “((s)1eak ‘Kep/seneresio) Sunjows ‘uonednodo ‘snjels [eILIew ‘QouapIsal JySom WyS1oy oSe ‘yiaiq Jo ayep ‘1opuad s,109(qns ay) pr0da1 pue 23eSNseAU] (¢
8 JISIA I91JR (SABP € F) 9om [ PIJONPUOD SI 6 JISIA PUR Yo9M | [EUONIPPE UR 0] SYIIM f, WOIJ PIMO][E ST poLIad juauwean
AL, "$102[qns 9y JO SUONIPUOD JAYIO puE SNIeIs Y[eay 0} SuIp10d9e paysnipe aq Aew o[NPIYDS JudwIean Ay} Inqg “yoom Jod sjuounean om) st ofdiourid oy, *(ofoom [ +) SYOIM § UTIIM SJudWILan § Jo [e30) & 93o[dwod [[1m dnoid yoeq (g
uoneZIWOopUel | NSIA 01 JoLd pawioiad 9q Aeul 153} SUISSIW Y} ‘PISSIW ST 159) JUIUIAIOS B JT “JISIA JUIUSAIOS Y JO SABP [ uryim pawtojiad aq 3snuwr | NsIA (T

(99m T F) (skep ¢ F)

SOUMTHGA WM [HGA (10N [+) @YoM [ sKep pI+ cPoL1ad mopuipy
@ SWSIA aSIA
paradxoun auoyg 6 8 L 9 S ¥ £ T ] Sumoandg (ISIA

(ponunuoo) | sjqey

pringer

AQs



International Journal of Colorectal Disease (2025) 40:103

Page70of11 103

(A)
®
ST36°
° @
ST25 ST25 (1
°
cV4a ST39°®
\ R
\
(B)
Acupoints Chinese Name (Pinyin) Anatomical Location Group
CV12 Zhongwan Midline of the abdomen, 4 cun above the umbilicus Abdominal Group
Cv4 Guanyuan Midline of the abdomen, 3 cun below the umbilicus Abdominal Group
SI25 Tianshu 2 cun lateral to the center of the umbilicus Abdominal Group
ST36 Zusanli 3 cun below the inferior border of the patella, lateral to the tibial tuberosity | Lower Limb Group
ST37 Shangjuxu 3 cun below ST36, along the anterior crest of the tibia Lower Limb Group
ST39 Xiajuxu 3 cun below ST37, along the anterior crest of the tibia Lower Limb Group

Fig.2 Study design and acupuncture treatment groups. A Acupoint
locations: The abdominal group received needle placement at CV12
CV4 and two ST25 points for local effects but ST36, ST37 and ST39

assignment knowledge but they understand their exposure
to varying interventions is possible. The trial will keep
both outcome assessors and statisticians in total blinding
status from beginning to end to minimize assessment bias.
Acupuncturists will receive uniform training to guaran-
tee regular therapy delivery across practices. The usage
of needles along with positioning depth and stimulation
will be evaluated through direct observation and periodic
video assessments. The research team manages immedi-
ate corrective actions toward protocol maintenance for
all protocol violations. To minimize bias, the following
steps will be put into place, even though participants know
which treatment group they are in: (1) outcome assessors
and data critics will be blinded to the group allocation,
(2) both groups will receive standardized communication
related to the study to minimize expectation effects, (3)
subjective endpoints, such as those involving microbiota
compositional analysis and short-chain fatty acid (SCFA)
analysis, will not be prioritized, and (4) equal participation

points on both lower limbs for systemic effects. B You will find an
organized summary of the acupoints which includes their precise
locations grouped by trial purpose for treating IBS-D

engagement will be ensured through structured telephone
follow-up with all participants regardless of their group
assignment.

Outcome assessments
Primary outcome

Participants will measure their response using the IBS
Symptom Severity Scale (IBS-SSS) score between base-
line measurements and Week 5 assessments. The IBS-SSS
evaluates six IBS key features which include abdominal
pain intensity measures alongside pain frequency indica-
tors and evaluations of bowel habits and their impact on
social life. Altogether the components utilize 0-100 rating
scales and combine into a total 0-500 scoring system. A
person’s symptoms become worse as their score increases.
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Secondary outcomes (tables in the Supplemental Material)

1. Bristol Stool Form Scale (BSFS): Stool changes from
Week 1 to Week 5 will be determined using the Clas-
sification System of the BSFS that organizes stool types
into seven categories. Patients experience improvements
when they move from Type 6—7 diarrhea to Type 4 nor-
mal stool classification.

2. Quality of life (EQ-5D-5L): The validated instrument
collects data about health-related quality of life through
measures that span five dimensions including mobility
and self-care alongside usual activities and pain and
distress and anxiety and depression. The investigators
will compare patient ratings from baseline to Weeks 1
through 5.

3. Patient global assessment (PGA): Each evaluation period
requires participants to use a 7-step rating scale which
begins at “very much worse” then progresses to “very
much improved.”

4. Deficiency-excess/cold-heat syndrome: Participants use
this questionnaire based on Traditional Medicine princi-
ples to describe their bodily conditions as they perceive
their health status. Research teams will examine the data
points collected during Weeks 1 to 5 against baseline
measurements.

5. Gut microbiota composition and metabolites: Research
teams will test microbial diversity through alpha and
beta diversity metrics alongside measuring short-chain
fatty acid levels in stool samples obtained at baseline
then at Week 5.

Gut microbiota and metabolite analysis

Stool samples will be taken at baseline and Week 5 using
a sterile collection kit. They will be stored right away
at—20 °C and forwarded under cold-chain conditions for
laboratory analysis. DNA from the stool samples will be
extracted using the QIAamp DNA Stool Mini Kit and the
16S rRNA gene sequenced for the V3—V4 region on the
Illumina MiSeq platform. Changes in composition of the
Microbiome populations will be the focus of bioinformatics
analysis. To determine metabolic changes, short-chain fatty
acids (SCFA) will be analyzed using gas chromatography-
mass spectrometry (GC-MS). Responders who had greater
than or equal to 50 point reduction of IBS-SSS and non-
responders will be compared for changes in gut microbiota
profile besides overall composition and diversity.

Building upon our past work using alpha diversity met-
rics (Shannon, Chaol, Observed Species, PD Whole Tree)
and beta diversity metrics (Unweighted UniFrac), where we
characterized shifts in microbial population, we aim to use
these methods to find microbial correlates of acupuncture
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response in IBS-D and hypothesize their therapeutic mecha-
nism action [26].

Sample size calculation

A systematic review of clinical trials and meta-analyses
of IBS employing the IBS Symptom Severity Scale (IBS-
SSS) confirms that the 50-point reduction is well accepted
as clinically significant [27, 28]. Studies report standard
deviations of around 40 points, which further justifies its
application in sample size calculations [29, 30]. Most trials
utilize 80% statistical power with alpha level of 0.05, which
guarantees sufficient specificity to identify treatment effects
[31]. Approximately 20% participant attrition is common in
long-term IBS interventions[32, 33].

Adverse event and compliance monitoring

Every visit includes recording adverse event occurrence
alongside assessing their severity. AEs will be classified
through a severity system that examines participant response
levels. Participants must report SAEs directly to the IRB in
less than 24 h and provide regular updates until resolution
occurs.

The researcher will track participant adherence through
comprehensive visit attendance records during all nine vis-
its. Standard treatment participants must maintain their med-
icines by either providing diary evidence or undergoing pill
count verification. Any lost visits will need to be rescheduled
and documented findings will assist with study analysis.

Statistical analysis

This research follows both Intent to Treat (ITT) and Per
Protocol (PP) analysis models to determine the impact of
acupuncture on IBS-D. The ITT population consists of all
participants who were randomized and attended at least
one session of acupuncture and one post-baseline efficacy
evaluation. The Participant population consists of those
with > 75% compliance (six out of eight treatments) without
any significant breach of protocol.

Data is set as Missing Not At Random (MNAR) with Last
Observation Carried Forward (LOCF) as previously outlined
for the protocol. This will be done to maintain coherence on
the analysis. In order to test the robustness, sensitivity analy-
sis using multiple imputation (MI) will be executed [34].

With consideration of the longitudinal design, changes
of the IBS Symptom Severity Scale (IBS-SSS), stool type
(Bristol Stool Scale), and quality of life indicators (EQ-
5D-5L) over a given period will be analyzed using repeated
measures ANOVA analysis. If the sphericity conditions are
not met, Greenhouse—Geisser corrections will be made.
Independent comparisons will be done via Student’s ¢ test



International Journal of Colorectal Disease (2025) 40:103

Page90of11 103

or the Mann—Whitney U test, and dependent comparisons
will be done via related samples ¢ test or Wilcoxon signed-
rank test.

Ethical considerations.

The study received approval from the Institutional Review
Board of Dongshin University Mokpo Oriental Hospital.
Every trial participant must sign consent documents prior
to joining and the study protects participant privacy from
the start through the entire research period. A structured
draft for this manuscript’s “Discussion” section exists below.
This section establishes the importance of your investigation
through detailed comparisons with existing research along-
side interpretation of outcomes and identification of project
strengths and weaknesses.

Discussion
Main findings

This study investigates the efficacy of abdominal and lower
limb acupuncture in the management of diarrhea-predom-
inant irritable bowel syndrome (IBS-D). This research
examines localized and systemic acupuncture approaches
to establish the most effective method for symptom relief
while enhancing patient life quality. Research results will
produce individualized acupuncture treatments by filling
extant knowledge gaps about how different acupoints work
and what specific effects they produce.

Previous studies on acupuncture for IBS-D primarily
focused on single sets of acupoints, often without directly
comparing abdominal and distal acupoints. The examination
of ST25 and CV12 abdominal acupoints has shown both
localized impact on digestive tract motility and sensitivity of
visceral sensations within that area [35, 36]. Research indi-
cates lower limb acupoints ST36 and ST37 produce systemic
results by controlling gut-brain communication and immune
system function [23, 37]. This research examines the distinct
features between these acupoints and demonstrates the com-
bined treatment potential by conducting a direct comparison.
It is hypothesized that abdominal acupuncture will primar-
ily address localized symptoms, such as abdominal pain
and bloating, through direct modulation of visceral hyper-
sensitivity and gastrointestinal motility. In contrast, lower
limb acupuncture is expected to provide broader systemic
benefits, including stress reduction and improved gut-brain
communication, by activating distal meridians.

If the results confirm these hypotheses, it will underscore
the importance of tailoring acupuncture treatments to indi-
vidual symptom profiles. For instance, patients with severe
abdominal pain may benefit more from abdominal acupoints,
while those with stress-related IBS-D may respond better to
lower limb acupoints.

The inclusion of gut microbiota analysis adds another
layer of understanding to acupuncture’s mechanisms. Pre-
vious studies suggest that acupuncture can restore micro-
biota diversity and abundance, which are often disrupted
in IBS-D patients [7, 38]. This study’s microbiota analysis
will provide valuable insights into whether the effects of
abdominal and lower limb acupuncture differ in modulating
gut microbiota composition and function.

Strengths of the study
This study has several strengths:

e Comparative approach: A direct evaluation between
abdominal and lower limb acupoint locations unveils
their individual performance capabilities to fill a miss-
ing space in present-day medical research.

e Rigorous design: Methodological robustness and elimi-
nation of research bias enter through the use of this ran-
domized controlled single-blinded design protocol.

e Comprehensive outcomes: The inclusion of primary and
secondary outcomes, such as IBS-SSS, BSFS, quality of
life, and microbiota analysis, offers a holistic evaluation
of acupuncture’s effects.

e Personalized protocol development: The research out-
come could lead to individualized acupuncture treat-
ment plans which match specific patient requirements
and symptom distribution patterns.

Despite its strengths, this study has some limitations:

e Sample size: With only 36 participants in the study,
the findings risk losing their ability to apply to broader
groups of individuals.

e Short follow-up period: Research based on telephone
follow-ups lasting 1 to 3 weeks does not properly meas-
ure long-term results regarding acupuncture treatment of
IBS-D symptoms as well as gut microbiota changes.

¢ Blinding challenges: Staff members find it challenging to
blind practitioners from acupuncture treatments leading
to performance bias possible in the study.

e Single-center design: Limitations in the study’s results
apply when conducting research at only one research
center.

Limitations and future directions

The findings from this study will lay the groundwork for
future research in several areas:

e Long-term studies: Future research trials need to
explore how acupuncture influences both symptom
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improvement and gastrointestinal microbiome com-
position development while assessing total quality in
patients suffering from IBS-D.

e Larger sample sizes: Additional large-scale studies
across multiple centers need to be conducted in order
to verify the wide applicability of these research find-
ings.

e Combination approaches: Further exploration into com-
bining abdominal and lower limb acupuncture might
expose additional therapeutic benefits which can enhance
our current treatment methods.

e Mechanistic studies: Our understanding of acupuncture’s
therapeutic potential in IBS-D can be improved through
expanded investigations of the neural and endocrine path-
ways and immune system responses.

Conclusion

The study completes an extensive review of abdominal and
lower limb acupuncture treatments for IBS-D while dem-
onstrating their specific therapeutic effects. This research
both fills knowledge gaps and delivers guidance for tailored
therapeutic planning thus expanding the evidence foundation
for acupuncture as IBS-D treatment. The acquired results
present opportunities to improve medical treatment meth-
ods while simultaneously enhancing therapeutic effects for
patients which leads to individualized treatment approaches.
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