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Absiract

The purpose of this work was to assess the evidence
for effectiveness of acupuncture (AC) treatment in
gastrointestinal diseases. A systematic review of the
Medline-cited literature for clinical trials was performed
up to May 2006. Controlled trials assessing acupuncture
point stimulation for patients with gastrointestinal
diseases were considered for inclusion. The search
identified 18 relevant trials meeting the inclusion
criteria. Two irritable bowel syndrome (IBS) trials, 1
Crohn's disease and 1 colitis ulcerosa trial had a robust
random controlled trial (RCT) design. In regard to other
gastrointestinal disorders, study quality was poor. In
all trials, quality of life (QoL) improved significantly
independently from the kind of acupuncture, real
or sham. Real AC was significantly superior to sham
acupuncture with regard to disease activity scores in the
Crohn and Colitis trials. Efficacy of acupuncture related
to QoL in IBS may be explained by unspecific effects.
This is the same for QoL in inflammatory bowel diseases
(IBD), whereas specific acupuncture effects may be
found in clinical scores. Further trials for IBDs and in
particular for all other gastrointestinal disorders would
be necessary to evaluate the efficacy of acupuncture
treatment. However, it must be discussed on what
terms patients benefit when this harmless and obviously
powerful therapy with regard to QoL is demystified by
further placebo controlled trials.
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INTRODUCTION

Complementary medicine is increasingly used in numerous
diseases!", also in gastrointestinal disorders?. In particular,
acupuncture (AC) has become increasingly recognized™,
which might be due to various reasons. Firstly, frequent
diseases like irritable bowel syndrome (IBS) still lack
an effective drug treatment, while complementary and
alternative medicine (CAM) offers treatment options
for suffering patients!l. Secondly, many patients are
afraid of harmful side effects of conventional treatment,
thus searching for harmless treatment options such as
acupunctureP®l, Furthermorte, many patients seck additional
CAM therapies as they feel their health related quality of
life (QoL) to be improved when treatment strategies are
embedded in holistic conceptsl. Due to patients' demand
a number of experimental and clinical studies evaluating
acupuncture effects in gastrointestinal disorders were
investigated in the last years. Experimental trials indicate
some impact of acupuncture on the gastrointestinal
systemP®. For example, a pain reducing effect during
colonoscopy™ or gastroscopy!"” was demonstrated. Effects
were also found in experimental settings for visceral reflex
activity"! and acid secretion in the stomach™. However,
in contrast to these numerous experimental trials, there
are only a few clinical trials which evaluated the efficacy
of acupuncture on gastrointestinal disorders. The aim of
this systematic review was to evaluate the clinical evidence
for the effectiveness of acupuncture on gastrointestinal
disorders. Especially QoL improvement will be addressed
as it 1s a main concern for patients seeking CAM therapies
for their illnesses that are often difficult to treat.

Search strategy

A literature search was conducted using the MEDLINE
database (up to May 20006) using the MESH headings
"Gastrointestinal Diseases" and "Acupuncture". Furthermore,
a combination of the search terms "gastroint*" and
"acupuncture" was used. The search was limited to clinical
studies. The bibliographies of all review articles and
all included studies were manually searched to identify
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other potential studies.

Study selection and study characteristics

As only very few randomised controlled trials in the
treatment of gastrointestinal disorders with acupuncture
exist, we aimed to include also non-randomised and/or
non-controlled trials to ensure a broad overview about
acupuncture research in gastrointestinal disorders. All
articles that reported a clinical trial in which patients with
gastrointestinal disorders were treated with acupuncture
point stimulation were included. Publications not
presenting the full report of a clinical trial (letters,
comments, congress abstracts and editorials) as well as
non-English/German/French articles were excluded.

The challenge of ideal acupuncture treatment

In general, the statistical quality of the trials as well as the
technical quality of acupuncture performance improved in
the last 10 to 15 years. In particular, quality requirements
for an optimal acupuncture treatment and control group
remain to discuss. The rules of Traditional Chinese
Medicine (TCM) are best met with individual therapeutic
schemes (= individual AC). Therefore, individual treatment
according to 'patterns of disease™ could setve as a gold
standard'. However, this is often not practical due to
methodological reasons, e.g. an individualised acupuncture
could reduce the statistical comparability between groups
and could enhance placebo effects by amplifying patient-
doctor interactions. As a consequence, some authors
choose a fixed AC regime according to a TCM pattern
(= standardised AC). Lowest technical acupuncture
performance is given if only one acupuncture point is
used as this is mostly far away from conceptual TCM
frameworks of internal diseases!'*".

The challenge of sham / placebo acupuncture

Another challenge is the development of an optimal
control procedure in acupuncture trials. As the
acupuncturist always knows if real or placebo/sham
acupuncture is performed it is impossible to establish
double blind acupuncture trials. Several attempts exist to
establish control groups. Sham or placebo acupuncture
is most commonly used. Acupuncture treatment at non-
acupuncture points, ideally with very thin needles usually is
labelled as sham acupuncture. Another method of placebo
control is established with a blunted telescopic placebo
needle which does not penetrate the skin, developed by
Streitberger e al'¥l, or a similatly device of Patrk es af'.
The advantage is that it avoids unspecific physiological
effects provoked by penetrating the skin, especially if used
at non-acupuncture points to avoid potential acupressure
effects. However, in case real acupuncture is superior to
the placebo-needle, it remains unclear if acupuncture point
specificity exists. For example, if there is an improvement
in both groups without any group difference, strong
unspecific psychological effects may be responsible.
Consequently, acupuncture point specificity is only proven
when AC is superior to sham acupuncture penetrating the
skin. Therefore, each kind of sham/placebo acupuncture
allows different conclusions about acupuncture effects
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and specificity of acupuncture points. To avoid confusion
in further reading, we label acupuncture with normal
needles at non-acupuncture points as "penetrating sham
acupuncture" (p-SAC); acupuncture with telescopic needle
is labelled as "non-penetrating sham acupuncture" (np-
SAC) due to the conceptualisation of White ez al'®l.

Other possibilities for placebo controls are given
by switched-off laser acupuncture or switched-off
transcutaneous electric nervous stimulation (TENS)-
device. However, these controls appear to be artificial and
not similar enough to real acupuncture treatment. Due to
the broad vatiety of modes of acupuncture treatment and
placebo control, both-real and sham/placebo treatment of
each trial-are described in Table 1.

Data extraction and validity assessment

All trials were reviewed by two separate reviewers (AS;
SJ). For each study, the following variables were extracted:
study design, acupuncture treatment protocol of active and
control group, study duration and number of visits and
outcome parameters (Table 1).

Since the review comprised different medical conditions,
clinical benefit was not uniformly scored by the various
studies. Therefore, all outcomes were extracted and, if
adequate information was given, entitled as primary and
secondary outcomes.

Furthermore, methodological quality was assessed
according to the following quality criteria: existence of a
control group, randomization, blinding of patients and
evaluators, statistical protocol, description of drop-outs,
a-priori sample size calculation, and a-prioti definition of
primary and secondary outcomes.

The search identified 58 potentially relevant abstracts.
36 studies were excluded after screening of the title and/or
abstract and 4 publications were excluded after obtaining
the full text (Figure 1). Characteristics of the remaining 18
publications are summarized in Table 1. Altogether, only
4 studies had a robust randomized controlled design with
sufficient information given in the publication to allow
firm conclusions from the data™?4, All other studies were

of poor methodological quality (Table 1).

Irritable bowel syndrome

Seven trials were performed in patients with irritable bowel
syndrome (IBS); 1 study was published about functional
dyspepsia which has some overlap with IBS. None of
the 7 trials was without methodological deficiencies.
Only 2 trials wete randomized trials™*?%. Schneider ez a/**
evaluated a standardised acupuncture procedure versus
the so-called "Streitberger-needle” (np-SAC) administered
at non-acupuncture points. A methodological deficiency
of this trial is that the calculated number of patients
(n = 60) was not reached. However, the authors stated
that 566 patients would have been necessary to detect a
group difference. Another deficit was that a standardised
acupuncture procedure was used in this trial. Forbes
et al" used an individual treatment procedure for real
acupuncture, however, without moxibustion (= heat
application of glowing artemisia sinensis) where possibly
indicated. To establish a placebo control group, they
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Disease Reference Study Design Treatment n Duration of Primary Results Major deficits
treatment outcome
Irritable Schneider et RCT Standard ACvs 22 AC 10 sessions, Quality of t in both groups Standard AC,
bowel al”, 2005 longitudinal np-SAC at 21 np-SAC 2 sessions life no significant ~ no individual
syndrome evaluation non-AP-points per week group difference AC pattern;
Target number
not reached
Forbes et al™, RCT Individual 27 AC 10 sessions, Symptom t in both groups No moxibustion
2005 longitudinal AC vs p-SAC 32 p-SAC 1 session score/quality no significant where possibly
evaluation per week of life group difference indicated
Rohrbock et Controlled trial; Electro-ACwvs ~ 9IBS 2 treatments Perception tin both groups Not randomised;
al™, 2004 cross-over np-SAC on 12 healthy (1 AC,1PAQ) threshold no significant standard AC on
Design cross AC points controls (barostat) group difference BL23 and BL 30;
sectional no individual AC
evaluation pattern
no a priori
power calculation
Xiao et al® Cross over trial; TENS vssham 24 diarrhea- Cross sectional Perception t for TENS in TENS with
2004 cross-sectional ~ TENS (off- predominant 2 treatments threshold the diarrhea standard
and longitudinal switched) 20 constipation (1 TENS, (barostat) predominant pattern on
evaluation predominant 1 sham TENS on group three points
30 functional 3™ d) with significant (LI4, St36, UB 57)
constipation  longitudinal two group No power
30 healthy months (8 sessions) difference calculation
subjects selection for long
term group unclear
(n =12 of diarrhea
predominant)
Fireman et Cross-over Acupuncture at 25 4 treatments Symptoms t in both groups Atypical
al®, 2001 design LI4 (AC)vs (2AC,2p-SAC, after first session acupuncture
longitudinal acupuncture at each over group difference (only one point),
evaluation BL 60 (p-SAC) a period of 4 wk) P =0.05for AC; multiple testing
no significant ~ No prior definition
group difference of end point
after 2" session No a priori power
calculation
Chan et al®, Pilot study; No comparison 7 4 wk Symptom t acupuncture  No control group
1997 before-after- scores effective standard AC,
study (P<0.01) no individual
AC pattern
Kunze et al””, Randomized Psychotherapy 60 Unclear Subjective  Psychotherapy Patient allocation
1990 trial vs AC vs p-SAC symptom superior to AC  unclear, partly
evaluation vs papaverin scores and papaverin  contradictory
unclear vs placebo (P <0.01) type of acupuncture
medication t AC superior to pattern, frequency
p-SAC (P <0.01) and performance
unclear
No power
calculation
Functional Chen et al™!, Controlled Standardised 18 AC 10 sessions Symptom 1 in both groups No description of
dyspepsia 1998 trial ACus Cisaprid 20 Cisaprid (2 d in between) score no significant ~ randomization
group electrogas- group process, allocation
trogramm  difference concealment,

blinding of patients
and providers,
statistical analysis,
drop-outs

No sample size
calculation

No definition of PO
No placebo AC
control
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Ulcerative
colitis

Crohn’s

disease

Gastro-
paresis
(Diabetes)

Joos et al® RCT
2006

Yue et al® RCT
2005

Yang et al® RCT
1999

Joos et al®, RCT
2004

Wang et al®™ RCT

Individual ACvs 15 AC
p-SAC 14 p-SAC

10 sessions over
a period of 5 wk,
follow-up 16 wk

Standardised AC 43 AC
+ plum-Blossom 35 Sulfasalazine

10 sessions daily

needle/cupping  group
vs Sulfasalazine

Standardised AC 32 AC 10 sessions

vs Salicylazo- 30 Salicylazo- (3 d in between),
sulfapyridinum  sulfapyridinum Moxa 3x daily
(5 g/d for the group for10 d

stage

of attack 2 g/d for

remission)

Individual ACvs 27 AC
p-SAC 24 p-SAC

20 sessions over
a period of 4 wk,
follow-up 12 wk

Individual ACwvs 35 AC 2 courses a 10

2004 Domperidone vs 25 sessions
no treatment Domperidone (5 d between
group courses)
20 no treatment
Chang et Uncontrolled Electro-AC 15 1 session
al®™ 2001 before-after on St36

study
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no comparison

PO: Colitis Activity
Index (CAI)

SO: quality of life,
general well-being

symptoms

Symptoms

t AC superior
to p-SAC
related to PO

tin both
groups for PO
and SO

no significant
group
difference for
SO

tAC

superior to
Sulfasalazine

t AC superior to

examination of feces Salicylazo-

electrogastrogramm
sigmoidoscopic
findings

PO:Crohn's Disease
Activity Index
(CDALI)

SO: quality of life,
general well-being

symptoms

Gastral frequency in
electrogastro-
graphy (ECG)
serum parameters:
Glucose, Gastrin,
Motilin, hpp =
human pancr.
polypeptide)

sulfapyridinum
for all outcomes

t AC superior to
p-SAC related to
PO
No significant
group
difference for SO

t in both groups
for PO and SO

t AC superior in
comparison to
domperidone and
no treatment

t for ECG and
hPP levels

Calculated number
of patients not
reached

Not all outcomes
evaluator-blind

No description of
randomization
process, allocation
concealment,
blinding of patients
and providers,
statistical analysis,
drop-outs

No sample

size calculation

No definition of PO
No placebo

AC control

No description of
randomization
process , allocation
concealment,
blinding of patients
and providers,
statistical analysis,
drop-outs

No sample size
calculation, no
definition of PO, no
placebo AC control
p-values unclear in
publication, outcome
measures unclear

Not all outcomes
evaluator-blind

No description of
randomization
process , allocation
concealment,
blinding

of patients and
providers,
statistical

analysis, drop-outs
No sample size
calculation,

No definition of PO
No placebo

AC control

No control group
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Chronic  Zhao et al®, RCT Individual AC 20 Turtle

superficial 2003 (8 Methods of group;

gastritis Intelligent Turtle) 20 individual
vs individual AC  AC
(conventional)

Chronic Klauser et Uncontrolled Standardised 8

obstipation al® 1993 before-after- electro-AC

study

Dang et al® RCT
carcinoma 1998

Stomach Individual ACvs 16 individual

acupoint injection AC

1 session

6 sessions over a  Stool frequency
period of 3 wk

2mo ( daily
sessions for two

1 8 turtles
superior to

Symptoms No description of

randomization

AC according process, allocation
syndrome concealment,
differentiation blinding of patients

and providers,
statistical analysis,
drop-outs

No sample size
calculation,

No definition of PO
No placebo AC
control

Assessment of
outcome measure

unclear

Acupuncture not  No control group
colonic transit times effective stool

subjective feeling  frequency and
colonic transit
time

Subjective feeling
improved in all

patients

t AC and
point injection

analgesic effects No description of

leukocyte counts, randomization

weeks with 2-3  quality of life,

compared to

process, allocation

pain therapy vs 16 injection
analgetics group
16 analgetics
group
Achalasia S h i e t Controlled Standardised AC 11 AG;

al® 1994 study 10 sedatives

group

vs sedatives

sessions with
3-4 d between meal
courses

d betweentwo  plasma leuk- analgetics for concealment,
courses) enkephalines "markedly blinding of patients
(PLEK) effective rate" and providers,
and PLEK statistical analysis,
t for QoL in all drop-outs
groups without No sample size
group differences  calculation,
No definition of PO
No placebo AC
control
Assessment of
outcome measure
unclear
3 courses a 10 Symptoms, t AC superior to  Not randomized

x-ray barium sedatives for all No description of

outcomes statistical analysis
and drop-outs

No sample size
calculation,

No definition of PO
No placebo AC

control

t: significant improvement; AC: acupuncture (real); p-SAC: penetrating sham acupuncture at non-acupuncture points; np-SAC: non-penetrating sham
acupuncture (= ”Streitberger-needle”); PO: primary outcome; SO: secondary outcome.

inserted acupuncture needles into 3 different areas
of the body which did not correspond to recognized
acupuncture points (p-SAC). In both trials!*?1 a
significant improvement in health-related Qol was found
in both groups without significant group differences.
The remaining 5 IBS-trials had a non-randomised design.
Rohrbock ez a/* found that rectal hypersensitivity was
reduced by both electro-AC and np-SAC. However, the
groups were very small (9 patients with IBS) and there
was no information about a-priori power calculation. The
study of Xiao ¢ a/** comptised the highest number of

patients (# = 74). Three subgroups of IBS-patients and 30
healthy controls were assessed. Since the authors gave no
information about a-priori defined statistical protocol, the
increased barostat threshold in the diarrhea predominant
group may also be a coincidental finding. The IBS-trials
of Fireman, Chan and Kunze had serious methodological
deficits preventing suitable conclusions. Fireman e a/*!
performed an atypical acupuncture treatment by using
only a single acupuncture point. Chan e @/ had no
control group and Kunze et a#*”" gave no information
about an a-priori defined statistical protocol. The latter
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Potentially relevant abstracts identified
and screened: n = 58

Excluded on the basis title and
abstract: 7 = 36

Full text publication retrieved for more detailed
evaluation: 7 = 22

Excluded on the basis of full text: 7 = 4
« not evaluating acupuncture: 7 = 2
e no clinical trial: n = 2

‘ Trials included: n = 18

Figure 1 Trial flow.

found AC superior to SAC by evaluating five subgroups of
altogether 60 patients. However, the type of real AC and
SAC treatment remained unclear. Chen ez a/* evaluated
acupuncture in patients with functional dyspepsia versus
drug treatment and found a significant improvement in
both groups without any group difference. However, the
randomisation, statistical analysis and drop-outs remained

unclear (Table 1).

Inflammatory bowel disease

Four trials were performed in patients with inflammatory
bowel disease (IBD) (colitis ulcerosa: » = 3, Crohn's
disease: n = 1)02L239 Tywo trials by Joos et af*™*! (1
ulcerative colitis, 1 Crohn's disease) had a rigorous
methodological design comparing individual acupuncture
including moxibustion versus p-SAC. However, in
the colitis-study the a-priori calculated number of
patients could not be reached™!. In both trials real
acupuncture was significantly superior with regard to
disease activity scores (= primary outcomes) but not
to QoL questionnaires and symptom scores. However,
Qol and symptom scores improved significantly in
both groups after treatment compared to baseline. The
temaining 2 publications assessed standard acupuncture/
moxibustion®! and standard acupuncture/tapping
with plum-blossom needlesP versus drug treatment
(Sulfasalazine) in patients with ulcerative colitis. In both
studies, acupuncture was significantly superior to drug
treatment regarding symptoms. However, both studies had
major methodological deficiencies including insufficient
description of endpoints, randomization process and
missing power calculations.

Other gastrointestinal disorders

Two studies assessed the effect of acupuncture in
patients with diabetic gastroparesis?®'??. In the study
of Wang e al’?, individual acupuncture was superior
to drug treatment (Domperidone) with a total effective
rate of 94% regarding symptoms. However, statistical
analyses and calculations for the effective rates were not
described in the publication. In the study of Chang ef at’"),
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cutaneous electrogastrography and serum parameters
after needling of St 36 were assessed in 15 patients with
diabetic gastroparesis. This rather experimental design
revealed significant changes in electrogastrography and
serum parameters after acupuncture but presented no
information about clinical effects.

The four remaining studies evaluated acupuncture
in the following medical conditions: chronic gastritis®,
chronic constipationP¥, stomach carcinoma pain!®!
and achalasial?. The study of Klauser ez a/* was an
uncontrolled pilot study assessing standard acupuncture
in 8 patients with chronic constipation. No changes were
found regarding stool frequency and colonic transit times
whereas all patients stated a substantive improvement after
treatment in this study. In the study of Zhao et a*?, an
acupuncture treatment according to ancient theories (8
Methods of Intelligent Turtle) was superior to an individual
acupuncture according to syndrome-differentiation. In the
study of Dang e a/*® where acupuncture treatment for
stomach carcinoma pain was assessed, significantly higher
"markedly effective rates" wetre found for individual AC
and acupoint injection compared to analgetics whereas
Qol improved in all groups without group differences. In a
non-randomized study, Shi e @/ found therapeutic effects
of acupuncture which were significantly superior to a
treatment with sedatives for achalasia. However, the latter
four studies had severe methodological deficits preventing
firm conclusions.

Our systematic review reveals only a few clinical trials,
thereof only four robust RCTs, that evaluate the
effectiveness of acupuncture treatment in gastrointestinal
disorders. The trials of higher methodological quality
comptise the medical conditions IBS and IBD. In both
conditions, health related QoL improved remarkably after
acupuncture, although there was no difference of QoL
improvement between real and sham/placebo acupuncture.
Altogether, in all trials where Qol. or subjective symptoms
were assessed, QoL/subjective symptoms improved in AC
and SAC groups without significant group differences. In
contrast to this, real acupuncture was significantly superior
to sham acupuncture with regard to disease activity in
the Crohn and Colitis trials. It is not possible to draw
sure conclusions from the trials of other gastrointestinal
diseases as they are all hampered by major methodological
deficits.

The high placebo response of patients with IBS
is a widespread phenomenon across different therapy
approaches”” which might be due to enhanced
suggestibility®™** and other personality factors in these
patients. The impact of acupuncture is ideally explained
by both trials of Forbes ez a/'”! and Schneider ef a/*?
together. Forbes ef a/ could show that real acupuncture
with individual pattern is equal to sham acupuncture (with
needles at non-acupuncture-points). Thus, an unspecific
physiological needling effect could be hypothesized to
be responsible for the effectiveness of acupuncture
in this trial. However, a physiological unspecific effect
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secems to be unlikely as placebo acupuncture (with
telescopic needles at non-acupuncture points) is equal to a
standardised AC in the Schneider study?. To summarize
for IBS, standardised AC, individual AC, p-SAC and np-
SAC provides improvement of QoL. As a consequence,
this effect, which is similar to effect sizes achieved with
psychotherapeutic interventions**"! and antidepressants!*’l,
can be interpreted as psychological effect. This conclusion
is supported by Rohrbock e 2/ who demonstrated pain
reducing effects of both electro-AC and np-SAC. The
psychological effect could be explained by the composition
of an explicit 'handling’ as a treatment strategy and implicit
signalling of a holistic understanding of the patients'
problems™. In this context, acupuncture could be seen as
a complex intervention consisting of several specific and
unspecific components!*. In particular, improvement of
QoL might be strongly related to indivisible characteristics
and incidental elements, which complicates detection of
specific effects!”l. Howevet, at the moment we can not
estimate to what extent these potential unspecific effects
happen on a psychological level and/or on a physiological
level. Further research would be necessary to determine
specific effects of acupuncture treatments in IBS although
one could raise ethical questions about the necessity of
placebo controlled trials to evaluate harmless but effective
therapies.

With regard to inflammatory bowel diseases, the study
results of Joos et al***"! show a statistically and clinically
relevant improvement of disease activity pointing to
some specific effects of acupuncture. Subgroup analyses
in both studies revealed that higher activity grades and
disease duration of less than 5 years seem to predict the
efficacy of acupuncture therapy. Psychoneuroimmunologic
pathways influenced by acupuncture may be an explanation
for the presumed acupuncture effects in Crohn and Colitis
patients. This needs to be evaluated in further clinical and
experimental studies.

In conclusion, efficacy of acupuncture related to QoL
in IBS may be explained by unspecific effects. This is the
same for QoL in IBD whereas specific acupuncture effects
may be found in clinical scores. Further trials would be
necessary to evaluate specific and unspecific acupuncture
effects in the treatment of gastrointestinal disorders.
However, it must be discussed on what terms it would help
patients if this harmless and obviously powerful therapy is
demystified with further placebo controlled trials. On the
one hand this could protect against health fraud, on the
other hand the loss of belief in a healing method could
destroy its important healing effects.
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