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Abstract \\

Background: Mild cognitive impairment (MCI) is an intermediate stage between normal aging and Alzheimer disease, which is the \
most common form of dementia in the world. In clinical practice, traditional Chinese medicine (TCM) interventions have been
administered for MCI, However, there is still uncertain about what strategy of TCM interventions treatment should be preferred in
clinical practice. This study aims to evaluate the efficacy and acceptability of different TCM therapies through systematic review and
network meta-analysis.

Methods: According to the strategy, the authors will retrieve a total of 7 electronic databases by August 2020, including PubMed, the
Cochrane Library, EMbase, China National Knowledge Infrastructure, China Biological Medicine, Chongaing VIP, and Wan-fang
databases. After a series of screening, 2 researchers will use Aggregate Data Drug Information System and Stata software to analyze the
data extracted from the randomized controlled trials of TCM therapies for MCI. The primary outcome of this study is the improvement of
cognitive function and the secondary outcome is the activities of daily living, clinical efficacy, and adverse events, and the quality of the
evidence will be evaluated using the Grading of Recommendations Assessment, Development and Evaluation instrument.

Results: This study will provide a reliable evidence for the selection of TCM therapies in the treatment of MCI.

Conclusion: This study will generate evidence for different TCM therapies for MCI and provide a decision-making reference for
clinical research.

Ethics and dissemination: This study does not require ethical approval. The results will be disseminated through a peer-
reviewed publication.

OSF registration number: DO| 10.17605/0SF.I0/JVOKG.

Abbreviations: ADDIS = Aggregate Data Drug Information System, ADL = Activities of dalily living, CHM = Chinese herbal
medicine, CMS = Clinical Memory Scale, GDS = Global Deterioration Scale, GRADE = Grading of Recommendations Assessment,
Development, and Evaluation, MCI = mild cognitive impairment, MMSE = mini mental status examination, MoCA = Montreal
Cognitive Assessment, NMA = network meta-analysis, PSRF = potential scale-reduced factor, RCTs = randomized controlled trials,
TCM = Traditional Chinese medicine.
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1. Introduction

Mild cognitive impairment (MCI) is an intermediate stage
between normal aging and dementia. In MCI, there is an objective
cognitive decline, but independence in daily activities is

All the authors have approved the publication of the protocol.

preserved.l!! MCI represents a significant risk factor for the
development of dementia and is the primary target for early
detection and management of dementia.”*™* Population-based
studies have found that the prevalence of MCI in elderly
individuals (>65 years) is 10% to 20%, with 5% to 10% of
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patients progressing to Alzheimer disease (AD) each year." ' It is
estimated that the prevalence of MCI is significantly increasing
worldwide, and MCI increases the risk of progression to
dementia.[®!

Currently, there is no approved pharmacological treatments
for MCL! The results of systematic reviews and meta-analyses
evaluating the efficacy of acetylcholinesterase inhibitors
(AChEIs), including donepezil, rivastigmine, and galantamine,
show that there is no convincing evidence that AChEIs have an
effect on cognitive test scores or the progression of MCL!!%11!
Moreover, in the AChEI groups, there were in-creased risks of
adverse events, including diarrhea, nausea, vomiting, muscle
spasms or leg cramps, insomnia, headache, and abnormal
dreams. There is some evidence suggesting that traditional
Chinese medicine (TCM) interventions such as acupuncture,
moxibustion, Chinese herbal medicines, physical exercise, and tai
chi (TC) might be beneficial for patients with MCI. However,
there is currently no established TCM treatment method for
MCL

Acupuncture treatment is widely used in Asia and can be
considered as an alternative treatment for MCL"?! In recent
years, a number of basic and clinical studies have provided
evidence that acupuncture is beneficial for the treatment of
dementia or MCI, and the literature suggests that acupuncture
might improve cognitive function and changes in the activities of
daily living (ADLs) in patients with cognitive impairment and
dementia.!">"'5! Animal studies have reported that acupuncture
may have effects on multiinfarct dementia and AD via improving
memory ability.!'®!”)

Moxibustion is a form of TCM that has been widely used in
East Asia for thousands of years.'8! Moxibustion imparts
both heat stimulation via infrared radiation and the pharma-
cological actions of its herbal components."**%! It regulates
a multidimensional network that includes the nervous,
endocrine, and immune systems, all of which play important
roles in maintaining homeostasis, potentially exerting signifi-
cant therapeutic effects.?!! Various clinical trials and animal
studies have been conducted to investigate the benefits and
mechanisms of moxibustion for preventing and treating
MCL[22:23]

Chinese herbal medicine (CHM) has a long history for treating
memory disorders too. Many CHMs, such as Herba cistanches
and Polygonum multiflorum, have shown positive therapeutic
effects on cognitive impairment.***! CHMs are usually used in
combination; a placebo-controlled randomized trial showed that
the CHM could improve or maintain the general cognitive
function of patients with amnestic mild cognitive impairment
(AMCI) through a 2-year treatment.!**!

TC combined with both Chinese martial art and health
regimens into a common set of core principles, movements, and
exercises.?”! Over the last 10 years, TC has gained popularity as a
therapeutic physical activity for elders with MCL?3! A number of
nonrandomized and randomized clinical trials have shown the
therapeutic effects of TC on cognition. Some reviews have
explored the generalized correlation between TC and cognitive
function,!?*-3!

In spite of its long history of use and clinical and experimental
support, the effects of TCM for MCI have not been fully
validated. In addition, systematic reviews and meta-analyses have
not been done yet. Thus, this systematic review and meta-analysis
aims to assess the effects and safety of TCM therapies on
symptoms of MCIL.
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2. Methods

2.1. Protocol and registration

This protocol follows the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols (PRISMA-P)
guidelines.*"! The NMA protocol has been registered on Open
Science Framework (OSF) platform (https://osf.io/jvOhg/), regis-
tration number:DOI 10.17605/OSF.I0/JVIKG.

2.2. Eligibility criteria

The participant (P), intervention (I), comparator (C), outcome
(O), and study design (S) are the 5 main factors determining the
inclusion and exclusion criteria of this research.

2.2.1. Type of participant. Participants with all types of MCI,
including AMCI, non-aMCI, and vascular MCI, who meet the
diagnostic criteria of MCI will be included. These criteria include
the Diagnostic and Statistical Manual of Mental Disorders,
International Classification of Diseases, Diagnostic criteria from
the International Working Group on Mild Cognitive Im-
pairment, Diagnostic criteria from the MCI Working Group of
the European Consortium on Alzheimer’s Disease, and the
Chinese Classification of Mental Disorders. There is no
restriction on age, gender, ethnicity, or economic status of the
enrolled participants.

2.2.2. Type of interventions and comparators. Interventions
in the treatment group will include any kinds of TCM treatment that
include acupuncture, moxibustion, CHM, and TC, etc. We also
include TCM in combination with other conservative treatments,
such as cognitive rehabilitation and oral drugs. However, combined
interventions consisting of 3 or more therapies or with potential
safety problems will be excluded. Control interventions will
include no treatment, waiting list, oral drugs, cognitive rehabilita-
tion, sham acupuncture, and sham moxibustion.

2.2.3. Type of outcomes

2.2.3.1. Primary outcomes. The primary outcome of the study is
the improvement of cognitive function, as measured by validated
assessment tools. The assessment tools include the Mini-Mental
State of Examination (MMSE),*?! Montreal Cognitive Assess-
ment (MoCA),"**! Global Deterioration Scale (GDS), and Clinical
Memory Scale (CMS).134!

2.2.3.2. Secondary outcomes. Secondary outcomes include
changes in the ADLs,**! clinical efficacy, and the incidences of
adverse events related to acupuncture, moxibustion, CHM, and TC
(such as allergy, scalding, local infection, coughing, and nausea).

2.2.4. Study design. This study is a systematic review and
network meta-analysis of RCTs with TCM therapies on MCI.
This research will include all relevant RCTs using TCM therapies
for MCI and the first period in randomized crossover trials,
regardless of publication status. Quasi-RCTs, animal trails,
review documents, clinical experience, and case reports will be
excluded. Moreover, we will only search English and Chinese
literature in this study. And we will remove the studies without
comparable baselines and duplicate publications.

2.3. Literature retrieval strategy

Computer retrieval of published RCTs of TCM for MCI is
conducted in PubMed, the Cochrane Library (issue 8, 2020),
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PubMed search strategy.

Number Search terms

#1 Cognitive Dysfunction[Mesh]

#2 Cognitive Dysfunction(Title/Abstract] OR Dysfunction, Cognitive[Title/Abstract] OR Cognitive Impairments|[Title/Abstract] OR Impairment, Cognitive[Title/Abstract]
OR Mild Cognitive Impairment[Title/Abstract] OR Cognitive Impairment, Mild[Title/Abstract] OR Cognitive Impairments, Mild[Title/Abstract] OR Impairment, Mild
Cognitive[Title/Abstract] OR Mild Neurocognitive Disorder[Title/Abstract] OR Disorder, Mild Neurocognitive[Title/Abstract] OR Disorders, Mild Neurocognitive
[Title/Abstract] OR Mild Neurocognitive Disorders([Title/Abstract] OR Cognitive Decline[Title/Abstract] OR Mental Deterioration[Title/Abstract]

#3 #1 OR #2

#4 Medicine, Chinese Traditional[Mesh]

#5 Traditional Chinese Medicine[Title/Abstract] OR Traditional Medicine, Chinese[Title/Abstract] OR Chinese Traditional Medicine[Title/Abstract] OR Acupuncture
[Title/Abstract] OR Acupuncture Therapy(Title/Abstract] OR Electro-acupuncture[Title/Abstract] OR Moxibustion acupuncture(Title/Abstract] OR Scalp
acupuncture(Title/Abstract] OR Moxibustion[Title/Abstract] OR Acupoint[Title/Abstract] OR Chinese herbal medicine[Title/Abstract] OR Decoction[Title/Abstract]
OR Prescription[Title/Abstract] OR Powder[Title/Abstract] OR Pill[Title/Abstract] OR Fumigation and steaming therapy[Title/Abstract] OR Qigong|[Title/Abstract]
OR Tai ChifTitle/Abstract]

#6 #4 OR #5

#7 randomized controlled trial[Publication Type]

#8 controlled clinical trial[Publication Type]

#9 randomized[Title/Abstract]

#10 randomly(Title/Abstract]

#11 #7 OR #8 OR #9 OR #10

#12 #3 AND #6 AND #11

EMbase, China National Knowledge Infrastructure (CNKI),
China Biological Medicine (CBM), Chongging VIP, and Wan-
fang databases. The time limit of document retrieval is from the
establishment of each database to August 31, 2020. Medical
subject heading (MeSH) terms and key words are used to identify
RCTs with the limitation of Chinese and English language. In
addition, inclusive literature from the field and references from
previous evaluations will be manually retrieved to find other
potentially relevant articles. Chinese search terms mainly include
“mild cognitive impairment”; English search words include
“Mild cognitive impairment,” “MCI,” “acupuncture,” “moxi-
bustion,” “Chinese herbal medicines,” “Tai Chi,” etc. Taking
PubMed as an example, the initial retrieval strategy is
summarized in Table 1 and will be adjusted according to the
specific database.

2.4. Literature selection and data extraction

The study selection program will follow the Prisma guidelines, As
shown in Fig. 1, Haiyan Wang and Haiyang Yu will independently
screen literatures according to inclusion and exclusion criteria
and cross-checked against preliminary screening of the literature
through Endnote software to remove duplicates; by reading
the title and preliminary screening the abstract, exclude the
literature that obviously does not meet the inclusion criteria;
download and read the full text for re-screening. At the end of the
filtering, the extracted features are recorded using a pre-designed
data table. These features include title, journal, author, publication
year, country, sample size, gender, mean age, intervention,
comparator, course of treatment, outcome measures, and
follow-up time. If there is any disagreement, the third researcher
Kai Song will be asked to assist in the judgment. At the same time,
the key factors of bias risk assessment are extracted.

2.5. Quality assessment

The quality of systematic review reflects the risk of bias or validity
in its process and results, as well as the reliability of the included
studies. The quality of the included studies will be assessed

according to the Cochrane Reviewers Handbook. Two trained
researchers Haiyan Wang and Kai Song will independently
evaluate the risk of bias of the included studies. If the results are
disputed, they will be submitted to the corresponding author
(Hong Zhang) of this study for review and determination.

Cochrane Reviewers’ Handbook will be used to assess the risk
of RCTs being included in NMA, including!*®! random sequence
generation; allocation concealment; blinding of the subjects and
researchers; blinding of outcome assessment; incomplete out-
come data; selective reporting; other bias.

2.6. Data synthesis and statistical methods
2.6.1. Network meta-analysis. This study uses ADDIS 1.16.8

based on Bayesian framework for NMA.”! Odds ratios (ORs) or
standardized mean differences (SMD) will be modeled using
Markov chain Monte Carlo methods, both with 95% confidence
intervals (CIs). Preset model parameters: 4 chains are used for
simulation analysis, with an initial value of 2.5, a step size of 10,
20,000 annealing times, and 50,000 simulation iterations. The
network evidence plot will be generated according to different
outcome. According to the results of the NMA, rank probability
plot of various TCM therapies will be generated and sorted by
dominance, with Rank1 being the optimal sort.

2.6.2. Consistency assessments/statistical model selection.
The Node-split model is used to check for consistency between
direct and indirect evidence. If there is no statistical difference
(P>.05) between direct comparison and indirect comparison,
the consistency model is used, whereas the inconsistency model is
used for analysis. If the consistency model is adopted, then the
stability of the results is verified by the inconsistency model: when
the inconsistency factors including 0, at the same time,
inconsistency standard deviation including 1 says the result of
consistency model is more stable and reliable. At the same time,
various analysis models are iterated with preset parameters, and
the convergence of iteration effect is judged by potential scale
reduced factor (PSRF). When the PSRF value is close to or equal
to 1 (1<PSRF<1.05), the convergence is complete, the model has
good stability, and the conclusion of analysis is reliable. If the
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Figure 1. Flow chart of literature screening.

PSRF value is not in this range, the iteration continues manually
until the PSRF value reaches the range standard.

2.6.3. Heterogeneity test. Before the combination of effect size,
we will use Stata to assess available study and patient
characteristics to ensure similarity and to investigate the potential
effect of heterogeneity on effect estimates. When interstudy
heterogeneity exists, the random effect model is used. For
comparison of each pair, heterogeneity is assessed by the statistic
I? value. When I* > 50%, it indicates that there is heterogeneity
between studies, and the source of heterogeneity should be
further searched. When I* < 50%, interstudy heterogeneity is
considered to be small or there is no obvious heterogeneity.

2.6.4. Sensitivity analysis. If necessary, the sensitivity analysis
will be used to assess the effect of each study on the random
effects model. The sensitivity of the general combined effect of all
outcome indicators is analyzed by the exclusion method. That is,
each study is excluded, and the remaining studies will be
reanalyzed to identify the stability of the results. If there is no

qualitative change in the combined effect showed in the results,
the results are stable.

2.6.5. Subgroup analysis. 1If necessary, we will conduct a
subgroup analysis of duration of treatment, age, the course of
MCI, and research quality.

2.6.6. Small sample effect/publication bias. If 10 or more
studies are included in the NMA, a comparison-adjusted funnel
plot is developed using Stata to evaluate the presence of small
sample effects or publication bias in the intervention network.
Descriptive analysis will be carried out through the symmetry of
funnel plot. If the plot is asymmetric and there is no inverted
funnel shape, it indicates that there may be publication bias.
This may be related to the difficulty in the publication of the
literature with negative results and the low quality of the inclusion
methods.

2.6.7. Dealing with missing data. If the required data are lost or
incomplete, we will contact the corresponding author of the
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original document or the relevant email address of the first
author. If there is no response, the record is excluded.

2.6.8. Evaluating the quality of the evidence. To grade
evidence quality and understand the current situation of evidence
rating thereby analyzing possible problems, The Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) instrument will be used to assess the quality of evidence
in the NMA.*® On the basis of the risk of bias, inconsistency,
imprecision, indirection, and publication bias, GRADE grades
evidence quality into 4 levels: high, medium, low, and very low.

3. Discussion

Dementia is characterized by progressive cognitive decline and is
an increasingly common phenomenon within our aging popula-
tion.*”! Around the world, nearly 25 million people have been
diagnosed with dementia, which is a major public health
problem."*%! In recent years, with the increasing trend of an
aging population, the prevalence of dementia has increased year
by year. To prevent or slow the progression of dementia, it is
important to manage it in its early stage. However, there are no
recommended medications for MCI because cholinesterase
inhibitors, well-known antidementia drugs, have more adverse
effects than benefits when prescribed to patients with MCL.H%11!
In this situation, many people tend to use complementary and
alternative therapies including TCM to treat MCIL. TCM therapy
could have an indicative role in reducing the cases of MCI or
dementia. Therefore, we have to evaluate the efficacy and safety
of TCM treatment.!'?!

We will assess the quality of evidence with the GRADE
framework: risk of bias, heterogeneity or inconsistency,
imprecision, indirectness, and publication bias. Two independent
review authors (HYW and KS) will judge the quality of evidence
contributing to primary outcomes (high, moderate, low, or very
low), while disagreements will be resolved by discussion with a
third member (HZ). Our study will generate evidence of TCM in
the treatment of MCI and help to reduce the uncertainty about
the effectiveness of MCI management. The results will encourage
further suggestions for TCM clinical practice or guideline.

This study has a number of limitations. First, few RCTs
comparing interventions and controls were available, limiting the
number of studies that could be included in the meta-analysis.
Second, a few included reports were therapies, which cannot be
blinded to participants, especially acupuncture. However,
blinding of outcome assessment and single-blind methodologies
should be used where possible to reduce the potential for any
biases. In addition, the review may be susceptible to publication
bias, though this was not evident when funnel plots were
examined. As reported, data were markedly heterogeneous with a
significant amount of unreported data.
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