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Abstract
Background: Diarrheal disease currently claims the lives of approximately 500,000 children each year. Rotaviruses are the
pathogens primarily responsible for more severe cases and more than one-third of diarrhea-associated deaths in children under 5
years old globally. At present, commonly used drug therapies for rotavirus diarrhea in Western medicine, such as oral rehydration
salts, montmorillonite, probiotics, and nitazoxanide, often cannot achieve satisfactory curative effects. Moreover, infants’ and
children’s compliance with drugs and injections is often lower than their compliance with acupoint application therapy. A large
number of studies have shown that acupoint application can increase the clinical cure rate and shorten the duration of diarrhea.
However, there is a lack of systematic reviews on the safety and efficacy of acupoint application in the treatment of rotavirus diarrhea.
Therefore, we will conduct a study to evaluate the safety and efficacy of acupoint application for rotavirus diarrhea in infants and
children.

Methods: We will search the relevant medical literature using PubMed, EMBASE, Web of Science, Cochrane CENTRAL, China
National Knowledge Infrastructure, the Wanfang Database, the Chinese Biomedical Literature Database, and the Chinese Scientific
Journal Database from inception to August 2020. Both MeSH and free text terms will be utilized to obtain the maximum numbers of
papers. No language restrictions will be applied, and the publication type will be limited to randomized controlled trials. Two teamswill
independently review and assess the studies for inclusion in the review. RevMan V 5.0 software will be applied for data extraction. The
methodological quality of the included studies will be evaluated according to the Cochrane Handbook.

Results: The results of this study will be published in a peer-reviewed journal.

Conclusion: The conclusion of this systematic review will provide evidence regarding whether acupoint application is an effective
intervention for infants and children with rotavirus diarrhea.

INPLASY registration number: INPLASY202070123.

Abbreviations: CI = confidence interval, ORS = oral rehydration salts, RCTs = randomized controlled trials, TCM = traditional
Chinese medicine.
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1. Introduction

Diarrheal disease currently claims the lives of approximately
500,000 children every year. Although a series of enteric
pathogens contributes to this phenomenon, the cases and
hospitalizations caused by rotaviruses are more serious than
those caused by any other pathogen. Globally, the virus is
responsible for more than one-third of diarrhea-related deaths
among children younger than 5 years of age.[1]

Rotavirus-induced diarrhea is considered to be noninflamma-
tory, and there are 3 proposed mechanisms: osmotic diarrhea due
to malabsorption (secondary to intestinal cell damage or death or
due to decreased epithelial absorption) and secretory diarrhea
caused by the effects of NSP4 and the activation of the enteric
nervous system.[2] Moreover, the secretion of serotonin (5-HT)
mediated by rotavirus infection can activate signaling pathways,
leading to diarrhea and vomiting.[3]

Key treatment concepts include the following: fluid and
electrolyte management. Oral rehydration therapy has been
safely and successfully used to prevent and treat dehydration
caused by rotavirus in infants and young children.[4] Montmo-
rillonite. Montmorillonite as an adjuvant to rehydration therapy
can shorten the duration of diarrhea in children with acute
infectious diarrhea by 1 day but does not have a significant
impact on hospitalization rates or the need for intravenous
therapy.[5,6] Nitazoxanide. Nitazoxanide, a broad-spectrum
antiviral drug, has been reported to shorten the duration of
diarrhea and hospital stay in children with acute rotavirus
diarrhea.[7] However, no clinical trial of nitazoxanide for the
treatment of rotavirus diarrhea patients under 12 months has
been reported. Probiotics. In clinical practice and a number of
studies, probiotics have been suggested to be effective at treating
various forms of acute and chronic diarrhea.[8] However, many
studies have found that probiotics did not significantly improve
outcomes compared to a placebo.[9,10]

Acupoint application, based on the theories of traditional
Chinese medicine (TCM), is a therapy applying Chinese
herbal preparations to the skin at acupuncture points. It is
an external treatment. Acupoint application involves the direct
application of the medicine to the acupoints, which has an
effect without passing through the liver and digestive tract,
reducing the first-pass effect of liver metabolism and the
influence of the pH of the digestive tract on the blood drug
concentration and at the same time avoiding the side effects of
the drug on the gastrointestinal tract.[11,12] Application therapy
is an important part of TCM, and it is simpler and more
practical than internal therapy. Importantly, acupoint applica-
tion is easily accepted by children.
Although acupoint application for the treatment of diarrhea in

infants and children diarrhea is common in China, there is still a
lack of systematic reviews on the safety and efficacy of the use of
acupoint application for the treatment of rotavirus diarrhea. We
therefore performed a meta-analysis of currently available
randomized controlled trials (RCTs) to evaluate all the clinical
evidence on the effectiveness and safety of acupoint application
for rotavirus diarrhea treatment.
2. Methods

This protocol has been registered in INPLASY under the number
INPLASY202070123. If there are any changes, we will describe
them in our full review.
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2.1. Inclusion criteria for study selection
2.1.1. Types of studies. All RCTs of acupoint application
therapy for the treatment of rotavirus diarrhea will be included.
No language restrictions will be applied.

2.1.2. Type of participants. The inclusion criteria will be as
follows: RCTs; infants and children �14 years; diarrhea caused
by rotavirus, and rotavirus diarrhea diagnosed based on
symptoms and stool tests; duration of diarrhea �3 days; and
diarrhea defined as 3 or more loose stools in a 24hours period.

2.1.3. Type of interventions. In accordance with earlier
Cochrane reviews, only acupoint application for the treatment
of rotavirus diarrhea will be considered in the experimental
groups.

2.1.4. Type of comparator (s)/control. The control group will
be treated with no intervention, sham acupoint application
therapy, or a placebo control.

2.1.5. Type of outcome measures. The primary outcomes will
include the duration of diarrhea and the frequency of diarrhea.
The secondary outcomes will include the duration of fever, the
duration of vomiting, the duration of hospitalization, ORS
intake, and adverse events.
2.2. Search methods for the identification of studies
2.2.1. Electronic searches.We will search the relevant medical
literature using PubMed, EMBASE, Web of Science, Cochrane
CENTRAL, China National Knowledge Infrastructure, the
Wanfang Database, the Chinese Biomedical Literature Database,
and the Chinese Scientific Journal Database from inception to
August 2020. Both MeSH and free text terms will be utilized to
obtain the maximum number of papers. The following search
terms will be used: acupuncture point application, application,
Rotavirus, rotavirus infection, rotavirus enteritis, rotavirus
diarrhea, rotavirus gastroenteritis. No language restrictions will
be applied, and the publication type will be limited to RCTs.
2.3. Data collection and analysis
2.3.1. Selection of studies. Two teams (SS and YY; JC and XL)
will independently review and assess the studies to determine
which should be included in the review. Discrepancies will be
resolved by discussion with XC. If necessary, the original
corresponding author can be contacted by email or phone to
obtain unclear but very important information. Endnote X9
software will be used to manage the trials that have been
identified and remove duplicates. The details of the selection
procedure are shown in a PRISMA flowchart (Fig. 1).

2.3.2. Data extraction and management. Data will be
extracted by 2 reviewers (SS and XL). The data extracted will
include the author, year, region, sample size, age (months and
years), intervention (acupoint alone), control intervention,
adverse events, and outcomes.

2.3.3. Assessment of risk of bias in included studies. Two
independent authors will assess the risk of bias in the included
studies using a modification of the assessment in the Cochrane
Handbook for Systematic Reviews of Interventions, as follows:
1.
 selection bias: random sequence generation and allocation
concealment;
2.
 performance bias and detection bias: blinding;



Figure 1. PRISMA flow chart.
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3.
 attrition bias: incomplete outcome data;

4.
 reporting bias: selective reporting; and

5.
 other bias: premature completion.

Each item will be assessed as “low risk,” “unclear risk,” or
“high risk.” Any disagreements will be discussed and determined
by an arbiter.

2.3.4. Unit of analysis issues. If there are cross-over trials, we
will only use the first-phase data. The data of the arm that meets
our inclusion criteria will be analyzed when there are more than 2
arms in 1 study. If there are observations at multiple time points,
the short-term effect (at the end of treatment) and long-term effect
(at the end of follow-up) will be extracted for analysis.
3

2.3.5. Dealing with missing data. When experimental data
are inadequate or missing, we will make an effort to obtain
sufficient and comprehensive data from the studies by
sending emails or calling the original author. If it is not
possible to obtain the data, the incomplete data will be
discarded.

2.3.6. Assessment of heterogeneity. To assess heterogeneity,
the I2 statistic will be calculated. Significant heterogeneity will be
determined by I2 values greater than 50%.When heterogeneity is
significant, a random effects model will be used, and we will
explore the heterogeneity using subgroup and sensitivity
analyses.

http://www.md-journal.com
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2.3.7. Assessment of reporting biases. Funnel plots will be
used to assess the reporting bias when a sufficient number of
included RCTs (>10) is available.

2.3.8. Data synthesis. The analysis will be performed using the
Cochrane Handbook of Systematic Reviews of Interventions
and Review Manager 5.0 (Cochrane Collaboration, Oxford,
UK). The dichotomous data will be assessed with the relative
risk with the 95% confidence interval (CI), and continuous
outcomes will be analyzed using the standard mean difference
with the 95% CI. Publication bias will be assessed by funnel
plots with Stata software (version 14.0, StataCorp, College
Station, TX).

2.3.9. Subgroup analysis. Subgroup analysis will be performed
based on age, residence, acupoint, herbs, controls, and outcome
measurements to explore the potential causes of heterogeneity.

2.3.10. Sensitivity analysis. A sensitivity analysis will be
performed to determine the quality and robustness of the results
according to methodological quality, sample size, and analysis
issues.

2.3.11. Grading the quality of evidence. According to the
Grading of Recommendations Assessment, Development and
Evaluation, the evaluation of the quality of the evidence of the
main result indicators will be categorized into 4 levels: high,
medium, low, and very low.

2.3.12. Ethics and dissemination. Ethics approval and in-
formed consent are not required because this review is not a
clinical study and personal information is not involved.

3. Discussion

Disease caused by rotavirus is clinically indistinguishable from
diarrheal diseases caused by other gastrointestinal pathogens
(such as norovirus, enterovirus 40 and 41, astrovirus,Escherichia
coli, and Salmonella, etc.), but rotavirus infection is often more
serious than infections by other agents.[13]

Rotavirus vaccine rollout has decreased the global proportion
of hospitalized diarrhea cases attributed to rotavirus infection
among children younger than 5 years from 38.0% to 23.0%.[14]

However, present rotavirus vaccines have many weaknesses; for
example, they are less effective precisely where they are needed
most. Rotavirus vaccines are highly effective at preventing severe
rotavirus disease in developed countries; however, preliminary
efficacy studies in Africa and Asia have found that rotavirus
vaccines are less effective at preventing severe rotavirus diseases
than they are in developed countries, with large regional
differences.[15] The investigation of rotaviruses still offers insights
into host–enterovirus interactions, and we should continue to
investigate this virus.[13]

The acupoints most commonly used in TCM to treat diarrhea
are located on the abdomen. For example, one of the most
commonly used acupuncture points is Shenque (CV8). Because its
anatomical site is located in the center of the abdomen, the
adjacent organs (such as stomach, liver, gallbladder, pancreas,
and intestines) belong to the digestive system. The Shenque
acupoint (CV8) has an important role in the treatment of
digestive system diseases.[16] Shenque acupoint application of
herbal mixtures can improve bowel movement.[17,18]

In acupoint application intended to treat infant and child
diarrhea, warm-natured Chinese herbs are generally used, such as
4

Cortex magnoliae officinalis, Cortex cinnamomi, Radix aconiti
coreani, Pericarpium Zanthoxyli, and Fructus evodiae. In the 4
properties theory of TCM, herbs of hot or warm nature usually
warm up the interior, dispel cold, and support Yang and are
therefore used to treat cold syndromes.[19]

Acupoint application therapy has been used for more than
1000 years.[20] As it is a physical therapy with few side effects,
acupoint application is especially suitable in infants and children.
The findings of this systematic review will provide evidence of the
use of acupoint application as an adjuvant therapy for the
treatment of rotavirus diarrhea in infants and children.
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