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AbstrACt
Introduction Acupuncture may be effective for acute 
pancreatitis (AP). This systematic review aims to assess 
the efficacy and safety of acupuncture as an adjuvant 
treatment for AP.
Methods and analysis We will search PubMed, the 
Cochrane Central Register of Controlled Trials, EMBASE, 
Web of Science, China National Knowledge Infrastructure, 
Wan Fang Data and Chinese Science Journal Database 
from inception to 30 June 2019 to identify any eligible 
study. Only randomised controlled trials will be included. 
The selection of studies, data extraction and management 
will be completed by two reviewers independently. The 
primary outcomes include the overall response rate, 
mortality during the treatment, the proportion of patients 
with severe acute pancreatitis transferred to the intensive 
care unit or scheduled for surgery, gastrointestinal function 
and the acute physiology and chronic health evaluation II 
scores. The secondary outcomes include visual analogue 
scale, the use of analgesics, the recovery time of blood 
amylase becoming normal, tumour necrosis factor α 
counts, IL-6 counts, IL-10 counts, length of hospital 
stay and adverse events related to acupuncture (such 
as fainting, nausea, haematoma and local infection). 
Review Manager V.5.3 software will be used for statistical 
analyses. The risk of bias of included studies will be 
assessed by the Cochrane ‘risk of bias’ tool.
Ethics and dissemination This study will not involve 
personal information. The ethical approval will not be 
required. The results will be published in a peer-reviewed 
journal.
trial registration number CRD42018115099

IntroduCtIon
Acute pancreatitis (AP) is an inflammatory 
injury of the pancreas caused by oedema, 
haemorrhage and necrosis associated with 
the digestion of pancreatic tissue.1 2 AP is 
one of the most common acute abdom-
inal diseases in clinical practice.3 4 Despite 
the rapid medical advancement in the last 
decade, the overall mortality of AP and severe 
acute pancreatitis (SAP) remains high.5–7 
The gastrointestinal disorder is a common 

clinical phenomenon in AP.8 In the early 
stage of SAP, the bowel dysfunction is one 
of common symptoms, which may lead to 
the translocation of inflammatory mediators 
and toxic products. This eventually causes 
systemic inflammatory response syndrome 
(SIRS) and multiple organ dysfunction 
syndrome (MODS).9–11 Therefore, improving 
the recovery of gastrointestinal function is 
very important for patients with AP. Some 
studies showed the efficacy of acupuncture 
for gastrointestinal disorders.12 13 

Opioids are safe and effective in treating 
AP patients. Compared with other analgesic 
drugs, opioids can reduce the need for supple-
mental analgesia.14 However, frequent use of 
opioid analgesics may lead to opioid depen-
dence.15 One of the most important appli-
cations of acupuncture is for pain relief.16 
The analgesic effect of acupuncture is mainly 
achieved by the regulation of the central 
nervous system. Substances such as enkeph-
alin, dynorphin, 5-hydroxytryptophan, 
epinephrine and somatostatin produced in 
the spinal cord may contribute to analgesic 
effects of acupuncture.17 18 Acupuncture may 
be a suitable alternative to opioid analgesics 
because it is considered an effective analgesic 
therapy without dependence.

The morbidity and mortality of AP 
depend on the severity and balance of 

strengths and limitations of this study

 ► We will only include randomised controlled trials.
 ► Language and publication date will not be restricted.
 ► We will attempt to contact the original researchers 
by email to obtain any missing or inadequate data.

 ► We will conduct the sensitivity analysis to test 
whether the conclusions are robust.

 ► Different types of acupuncture therapy may lead to a 
large degree of heterogeneity.

http://bmjopen.bmj.com/
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the inflammatory response.19 In the early stage of SAP, 
pancreatic enzymes are activated and released into the 
blood, which activate monocytes/macrophages and 
release a large number of proinflammatory cytokines, 
such as tumour necrosis factor α (TNF-α), IL-6 and so on. 
They can stimulate various inflammatory cells and cause 
an overactive proinflammatory response. This leads to an 
uncontrolled systemic response that ultimately results in 
SIRS and MODS.19 20 IL-6 can not only directly damage 
vascular endothelial cells and activate inflammatory cells 
but also aggravate inflammatory reactions. However, the 
self-protection mechanism increases the anti-inflamma-
tory factor IL-10 to inhibit the synthesis of the proinflam-
matory factors mentioned above, and finally reduces the 
systemic inflammatory response. Studies have shown that 
inhibiting excessive inflammatory responses is the key to 
the treatment of AP. Changes in serum IL-6 and IL-10 can 
be used as indicators to judge the severity of AP and eval-
uate the prognosis.21

Acupuncture can reduce proinflammatory mediators 
in the process of inflammatory response.22 An experi-
ment found that electroacupuncture could reduce TNF-α 
and IL-6 in rats.23 Another study showed that acupunc-
ture might have therapeutic effects on AP by inhibiting 
nuclear factor κB expression and reducting the release 
of proinflammatory cytokines.24 Some studies found 
that electroacupuncture could decrease TNF-α, IL-6 and 
increase IL-10 to reestablish the balance between proin-
flammatory and anti-inflammatory cytokines, and reduce 
the inflammatory response in AP.25–27

To our knowledge, there is a lack of high-quality 
evidence on acupuncture in the treatment of AP. Thus, 
this systematic review aims to assess the efficacy and safety 
of acupuncture as an adjuvant treatment for AP.

MEthods
Criteria for including studies in the review
Types of studies
We will only include randomised controlled trials (RCTs) 
of acupuncture therapy for AP regardless of any language 
or publication status. We will also remove studies without 
comparable baselines and duplicate publications.

Types of participants
Participants diagnosed with AP according to the inter-
nationally acknowledged diagnostic criteria for AP will 
be included. These criteria include the revised Atlanta 
classification of AP, American clinical guideline for AP, 
the clinical diagnostic criteria for AP developed by the 
pancreatic division of the surgery division of the Chinese 
medical association in 1996 or 2014, the diagnostic and 
therapeutic guideline for SAP in 2001, and the diagnostic 
and therapeutic guideline for AP in China in 2004.28–31 
All of the participants should receive acupuncture treat-
ment and be hospitalised within 48 hours of symptom 
onset. There is no restriction on age, gender or ethnicity 
of the enrolled subjects.

Types of outcomes
The primary outcomes
The primary outcomes include the overall response rate, 
mortality during treatment, the proportion of SAP patients 
transferred to the intensive care unit (ICU) or scheduled 
for surgery, gastrointestinal function and the acute physi-
ology and chronic health evaluation (APACHE) II scores.

The overall response rate is computed based on the 
diagnostic standard in the draft of diagnosis and treat-
ment of AP proposed by the pancreas group of the 
surgical society of China medical association in 2000.32 
It is divided into four grades: cure, obvious effect, effec-
tive and ineffective. It can also be computed based on 
the 2002 edition of the guideline for clinical researches 
of traditional Chinese medicine new drugs.27 It is 
divided into three levels: obvious effect, effective and 
ineffective.

The proportion of SAP patients transferred to the 
ICU or scheduled for surgery: it is difficult to treat SAP 
patients with conservative therapies in the general ward. 
SIRS and MODS could exacerbate SAP symptoms. There-
fore, some SAP patients could be transferred to ICU or 
scheduled for surgery.

Gastrointestinal function includes abdominal pain and 
distension relief, recovery time of bowel sound, recovery 
time of defecation and time of resuming to diets (days).

APACHE II is a useful prognostic scoring system for 
predicting the severity of AP and can be of vital impor-
tance in determining the group of patients who have 
more chance of requiring tertiary care in the course of 
treatment.33 34

The secondary outcomes
The secondary outcomes include visual analogue scale, 
the use of analgesics, the recovery time of blood amylase 
becoming normal, TNF-α counts, IL-6 counts, IL-10 
counts, length of hospital stay and adverse events related 
to acupuncture (such as fainting, nausea, haematoma 
and local infection).

Types of interventions
We will perform a systematic review and meta-analysis that 
includes all RCTs using acupuncture plus routine treat-
ment (RT) in the treatment group and RT alone in the 
control group. RT includes fluid resuscitation, use of anti-
biotics, nutritional support and mechanical ventilation 
and so on.

search strategy
Electronic searches
We will search the following electronic databases from 
inception to 30 June 2019: PubMed, the Cochrane 
Central Register of Controlled Trials, EMBASE, Web of 
Science, China National Knowledge Infrastructure, Wan 
Fang Data and Chinese Science Journal Database. The 
searching strategy is available at appendix 1. No language 
or publication date will be restricted.

https://dx.doi.org/10.1136/bmjopen-2019-029327
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Searching other resources
The reference lists of identified relevant RCTs, comments, 
reviews and overviews will be screened for additional 
relevant articles. The WHO International Clinical Trials 
Registry Platform, Chinese Clinical Trial Registry, Google 
Scholar and  ClinicalTrials. gov will also be searched to 
identify any planned, ongoing or unpublished literature.

data extraction and management
Selection of studies
The selection of studies will be completed independently 
by two reviewers (CG and KZ). They will check results 
with each other. When disagreements occur, a third 
reviewer (QT) will make the final decision. Full texts 
of all included studies will be read if necessary. Details 
of the selection process will be shown in the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
yses flowchart (figure 1).

data extraction and management
A piloted data extraction form has been developed by 
reviewers. The following information will be extracted 
from each included study independently by two authors 
(QT and KZ): general information, study population, 
intervention characteristics and outcomes. Any disagree-
ment will be resolved by discussion. If the information is 

unclear, missing or presented in a form that cannot be 
extracted, we will contact the corresponding author for 
additional information.

risk of bias assessment
Two reviewers (KZ and CL) will independently assess the 
risk of bias using the Cochrane ‘risk of bias’ tool.35 36 This 
tool includes the following seven domains: (1) random 
sequence generation (selection bias); (2) allocation 
concealment (selection bias); (3) blinding of partici-
pants and personnel (performance bias); (4) blinding 
of outcome assessment (detection bias); (5) incomplete 
outcome data (attrition bias); (6) selective reporting 
(reporting bias); (7) other bias. The risk of bias for each 
domain will be graded high, low or unclear based on the 
relevant information extracted from each eligible study. 
Any disagreement will be resolved by consensus.

Measures of treatment effect
For continuous data, mean difference (MD) or standard 
MD (SMD) will be used to measure the therapeutic effect 
with 95% CIs. Risk ratios (RR) with 95% CIs will be calcu-
lated for dichotomous data.

dealing with missing data
We will attempt to contact the original researchers by 
email to obtain any missing or inadequate data if possible. 
We will also obtain data by phone. If we cannot obtain 
accurate data through the above methods, we will exclude 
these studies.

Assessment of heterogeneity
The heterogeneity will be tested by the χ2 test or I2 value. 
If the p value in χ2 test is <0.10 or I2 is >50%, the hetero-
geneity across studies will be statistically significant. 
When the heterogeneity is identified, a meta-analysis 
with the random-effect model will be used to estimate 
overall treatment effect. Moreover, a subgroup analysis or 
meta-regression will be conducted to explore the causes 
of heterogeneity among results of studies.

Assessment of reporting biases
We will assess publication bias using the funnel plot and 
Egger’s test if >10 trials are included.

Data synthesis
The meta-analysis will be conducted using the Review 
Manager V.5.3 software. We will describe the effect size 
with RR for dichotomous data, and MD or SMD for 
continuous data. If I2 is <50%, the fixed-effects model 
will be used for data synthesis.37 38 If I2 is >50%, we will 
combine the data using random-effects model.37 38 A 
narrative description of the results will be conducted 
when the meta-analysis is not feasible.

Subgroup analysis
We will perform subgroup analysis to explore possible 
causes of heterogeneity if necessary. Subgroup analysis 
will be conducted based on the type of acupuncture 

Figure 1 Study selection flow diagram.
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intervention (body acupuncture, electroacupuncture, 
fire needling, elongated needle, warming needling), 
acupuncture point (single or multiple points), the dura-
tion of treatment, age and gender if possible.

Sensitivity analysis
We will conduct sensitivity analyses to test the robustness 
of pooled treatment effects. The following factors will be 
taken into consideration:
1. Impact of high or unclear risk of bias: excluding stud-

ies with high or unclear risk of bias for certain domain, 
such as random sequence generation.

2. Impact of selected models: fixed-effects model versus 
random-effects model.

If inconsistent results are identified, caution will be 
taken in interpreting results and drawing conclusions.

Assessment method of evidence quality
The quality of the evidence will be assessed using the 
Grading of Recommendations Assessment, Development 
and Evaluation.35 The evaluation items include risk of 
bias, inconsistency, indirectness, imprecision and publi-
cation bias. Two authors (KZ and CG) will independently 
assess the quality of the evidence based on five levels of 
criteria. It will fall into one of four possible ratings: high, 
moderate, low and very low.

Ethics and dissemination
This study will not involve personal information from 
individuals or violate their personal rights. Therefore, 
ethical approval will not be required. The results will be 
published in a peer-reviewed journal. Due to the lack of 
relevant systematic reviews in this field, this study will 
combine relevant RCTs to better explore evidence on 
acupuncture treatment for AP and guide clinical practice 
and acupuncture researches.

Patient and public involvement
Patients’ priorities, experience and preferences were not 
involved in development of the research question, and 
outcome measures, the design of this study, or the recruit-
ment to and conduct of the study. The results will be not 
disseminated to study participants.

Amendments
If the protocol is modified, the information will be 
described in the final report.

dIsCussIon
Acupuncture may be effective for AP. However, no system-
atic reviews on this topic have been published. This study 
will provide more convincing information on acupunc-
ture for AP. This study has some potential limitations. 
Different types of acupuncture therapy may lead to a 
large degree of heterogeneity.
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