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Abstract
Background: Patients with amnesic mild cognitive impairment (aMCI) are more likely to develop
Alzheimer's disease (AD) than corresponding age normal population. Because AD is irreversible, early
intervention for aMCI patients seems important and urgent. We have designed a pilot multicenter,
randomized, parallel controlled trial to assess the e�cacy and safety of acupuncture on aMCI, and
explore the feasibility of acupuncture in the treatment of aMCI, so as to provide a reference for large-
sample clinical trials in the next stage.

Method: We designed a pilot multicenter, randomized, parallel controlled trial. This trial aims to test the
feasibility of carrying out a large-sample clinical trial. In this trial, 50 eligible patients with aMCI will be
included and allocated to acupuncture group (n = 25) or sham acupuncture group (n = 25) at
random. Subjects will accept treatment 2 times a week for 12 weeks continuously, with a total of 24
treatment sessions. We will select six acupoints (GV20, GV14, bilateral BL18 , bilateral BL23). For the
clinical outcomes, the primary outcome is Montreal cognitive assessment (MoCA), which will be
assessed from baseline to the end of this trial. And the secondary outcomes are Mini-mental State
Examination (MMSE), Delayed Story Recall (DSR), Clinical Dementia Rating scale (CDR), Global
Deterioration Scale (GDS), Activity of Daily Life (ADL), Alzheimer's Disease Assessment Scale-Cognitive
Section (ADAS-cog), brain Magnetic Resonance Imaging (MRI) , brain functional Magnetic Resonance
Imaging (fMRI) and Event-related potential (ERP) P300, which will be assessed before and after
treatment. In addition, we will asses the safety outcomes from baseline to the end of this trial and
feasibility outcome after treatment. We will evaluate neuropsychological assessment scale (MoCA,
MMSE, ADAS-cog) at 3 months and 6months after treatment.

Discussion: This pilot trial aims to explore the feasibility of the trial, and verify essential information of its
e�cacy and safety. This pilot study will provide a preliminary basis for carrying out a larger clinical trial
of acupuncture on aMCI in near future.

Trial registration: Chinese Clinical Trial Registry , ChiCTR1900021557. Registered on 27 February
2019, http://www.chictr.org.cn/showproj.aspx?proj=35460.

Keywords: amnestic Mild Cognitive Impairment , Acupuncture, Clinical trial

Background
With the world's population ages rapidly, Alzheimer's disease (AD), the fourth main reason of death, will
endanger more and more people's lives. World Health Organization (WHO) predicts that the number of
patients suffered from dementia will increase to 82 million in 2030 and 152 million by 2050. And AD is
the commonest form of dementia [1]. AD with high disability rate not only seriously reduces the quality of
life of elderly patients, but also brings great economic losses and mental burden to their families. As there
is no effective method to cure AD, early prevention, early diagnosis and early treatment are particularly
important.
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Mild cognitive impairment (MCI) is progressive memory disorder similar to AD, which emphasizes the
state of illness. Cognitive impairment includes not only memory impairment, but also other impairments,
such as executive function, attention, language ability and so on. According to the existence of memory
impairment, Petersen et al [2] divided MCI into two types: amnestic mild cognitive impairment (aMCI) and
non-amnestic mild cognitive impairment (naMCI), both of which can be further subdivided into single-
region and multi-region. At present, aMCI is the most studied one, and most aMCI patients would develop
AD, with 10%-15% developing AD within 1 year, 40% developing AD within 2 years, 20%-53% developing
AD within 3 years, and 55% developing AD within 4–5 years, while the incidence of AD in the
corresponding age normal population is only about 1%-2% per year [3].

The aMCI is considered to be the golden age to save memory impairment. In recent years, it has gradually
become a research hotspot. Cognitive decline is the most prominent behavioral manifestation of aMCI
patients. Unlike AD, aMCI patients retain a greater degree of cognitive ability to learn and use new skills,
which makes them more suitable for early intervention. Because AD is irreversible, early intervention for
aMCI patients seems important and urgent [4].

At present, active intervention on MCI is an effective measure to delay the further decline of cognitive
function. However, there is no consensus on which drugs or methods to intervene effectively, mostly in
the experimental stage. Drug therapy for MCI includes cholinesterase inhibitors, estrogen replacement
therapy, Ginkgo biloba preparations, non-steroidal anti-in�ammatory drugs and vitamin E. Current studies
have shown that no drug has been found to be signi�cantly bene�cial for cognitive improvement or
aMCI's transition to dementia. Most of the drugs belong to chemical preparations, which inevitably
produce side effects on elderly patients. Non-drug treatment is mainly cognitive rehabilitation training,
which is one of the methods to maintain the cognitive function of dementia patients, promote their
maximum potential and make their condition relatively stable. The contents include: patient memory
training, reality orientation, recalling and remembering the past, behavior management and cognitive
therapy, so as to improve the living quality of patients. But it has some shortcomings, such as limit
e�cacy, obvious cultural differences, poor compliance and high treatment costs.

Recently, acupuncture becomes one of the most potential and widely recognized therapies to treat aMCI.
It was showed that acupuncture combined with rehabilitation training can effectively improve the
cognitive function of patients with MCI [5–6]. Functional magnetic resonance imaging (fMRI) study [7–8] of
acupuncture treatment for elderly patients with MCI showed that acupuncture at Taixi acupoint can
targeting activate the lesion brain area of MCI patients, namely the brain area closely related to cognition,
memory and emotion, and has a holistic regulatory effect on the related brain area.

Despite some evidence of acupuncture for aMCI emerging, methodological quality is generally not high
enough to produce convincing and suggestive results [9]. A rigorously designed randomized controlled
trial aims to explore the e�cacy and safety of acupuncture on aMCI is warranted. Compared with the
previous randomized controlled trials, the methodological design of this trial is very strict and the trial has
the following innovations: 1. The sham needle device will be used for the �rst time in the treatment of
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aMCI patients by acupuncture; 2. The in�uence of lifestyle factors on aMCI patients' memory will be
strictly excluded; 3 Data will be managed by data management system in order to avoid the interference
of human factors on the clinical research results. This pilot study will preliminarily assess the e�cacy
and safety of acupuncture on aMCI, and explore the feasibility of acupuncture in the treatment of aMCI,
so as to provide a reference for large-sample clinical trials in the next stage.

Method

Study design
The trial is a pilot multicenter, randomized, parallel controlled clinical trial. The clinical study will be
carried out at least three clinical trial centers, including the First A�liated Hospital of Guangzhou
University of Chinese Medicine, Shenzhen Bao'an Traditional Chinese Medicine Hospital and Guangzhou
Huangpi Hospital. Subjects will be allocated to the test group or the control group at random for 2
treatment per week in 12 weeks, with a total of 24 sessions. The test group will received acupuncture and
conventional therapy, and the contrast group will received sham acupuncture and conventional therapy.
During the whole duration of the trial, subjects will be required not take other drugs for MCI, such as
cholinesterase inhibitors, estrogen replacement therapy, Ginkgo biloba preparations, non-steroidal anti-
in�ammatory drugs and vitamin E. Assessments will be conducted at pre-therapy, post-therapy and
follow-ups at 3, 6 months after the end of treatment. The �ow chart of the study is shown in Fig. 1. Time
of outcome assessment and data collection is shown in Table 1.
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Table 1
Time of outcome assessment and data collection

  Study
period

       

  Enrolment Baseline Post-threapy
phase

  Follow-up phase

Timepoint –1 week 0 weeks 12 weeks   3
months

6
months

Enrolment            

Eligibility screen ×          

Medical history ×          

Informed consent   ×        

Allocation   ×        

Interventions            

Acupuncture   ×        

Sham acupuncture   ×        

Assessments            

Clinical outcomes            

MoCA   × ×   × ×

MMSE   × ×   × ×

DSR   × ×      

CDR   × ×      

GDS   × ×      

ADL   × ×      

ADAS-cog   × ×   × ×

Brain MRI   × ×      

Brain fMRI   × ×      

Event-related potential P300   × ×      

Adverse events   × ×   × ×

Safety            
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  Study
period

       

Safety assessment   × ×   × ×

Feasibility            

Treatment completion rate           ×

Completion rate of aerobic
exercise

          ×

Rate of drop-out           ×

Response rate           ×

Blinding test           ×

Satisfaction           ×

Participants
Prospective participants will be diagnosed by geriatric psychologists or neuroscientists, who meet all
inclusion criteria and did not ful�ll any exclusion criteria. Research assistant will tell them the details
about the study and ask them for some information about the eligibility criteria. Quali�ed participants
who have interest in taking part in the study will be arranged to conduct some evaluations on their state
and safety. After signing informed consent, participants will be assigned to two groups with different
treatments.

Recruitment
Participants will be widely recruited by publishing paper recruitment advertisements on the spot and
electronic recruitment advertisements on the Internet. Participants who have interested in taking part in
the research will be screened in relevant test units. Research assistant will offer a written informed
consent form to participants or their carers and tell them all detailed imformation and potential risks of
the study. And participants or their carers will be witnessed to sign the informed consent by research
assistant.

Diagnostic criteria
The diagnosis of aMCI in this study will be made by geriatric psychologists or neuroscientists, and the
diagnostic criteria will be based on the relevant criteria in "The Diagnostic and Statistical Manual of
Mental Disorders (5th Edition)" [10]:
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1. Patients themselves, family members or insiders provide chief complaints of memory impairment.
Patients or insiders report that cognitive function has declined over the past year compared with
previous ones.

2. The memory test (Auditory Verbal Learning Test-Huashan version Scale, AVLT-H) score is 1.5
standard deviations lower than those of the normal comparisons matched for age and education [11].

3. The general cognitive grading scale is mild abnormality, that is, the Global Deterioration Scale (GDS)
is assessed as grade 2-3 or the Clinical Dementia Rating Scale (CDR) is scored as 0.5.

4. Daily living activities are intact or very slightly impaired, Activity of Daily Living Scale (ADL) score =
20.

5. Not ful�lling the diagnostic criteria of dementia.

Patients who meet all of the above �ve criteria will be diagnosed as aMCI.

Inclusion criteria
Participants ful�lling all the following �ve items will be included:

1. Meeting the above aMCI diagnostic criteria.

2. Informant Questionnaire on Cognitive Decline in the Elderly Scale (IQCODE) score is ≥51 and ≤53.

3. Aged 55–79 years, no gender limitation.

4. Adequate visual and auditory discrimination for neuropsychological testing.

5. Subjects participate voluntarily and sign informed consent.

Exclusion criteria
Participants ful�lling any of the following fourteen items will be excluded:

1. Education level <6 years.

2. Hamilton Depression Scale (HAMD) score is ≥17, pseudo-dementia caused by depression and other
emotional abnormalities.

3. Patients with congenital mental retardation, patients with medical or neuropsychological state that
can cause brain dysfunction, such as having a family history of dementia or having been diagnosed
as dementia, psychosis, etc.

4. Patients with a history of cerebrovascular diseases, including ischemic cerebrovascular diseases,
hemorrhagic cerebrovascular diseases, and neurological disorders such as hemiplegia, hemiplegia,
aphasia, etc.

5. Patients with secondary metabolic disorders caused by some endocrine, genetic and neurological
diseases, patients with metabolic diseases induced by drugs.
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�. Critically ill patients, patients with other central nervous injury diseases or history, such as brain
trauma, encephalitis, epilepsy, tumor, infection, severe liver and kidney dysfunction, blood system
diseases, central nervous system demyelination diseases and degenerative diseases of the central
nervous system, etc.

7. Patients with a history of alcoholism and drug abuse, patients with long-term users of drugs that
affect cognitive function, such as glucocorticoids, antipsychotics, sedatives and hypnotics, etc.

�. Patients who complain of snoring symptoms or whose family members state that they have snoring
symptoms, with an Epworth sleepiness scale (ESS) score ≥16[12, 13], or diagnosed as sleep apnea
syndrome by multiple physiological sleep tests (Polysomnography, PSG).

9. Having participated in other research programs in the past three months.

10. Having received acupuncture treatment in the past one month.

11. Allergic to needles or alcohol.

12. Patients with syphilis or HIV positive.

13. Patients with abnormal vitamin B12 or thyroid dysfunction.

Withdrawal criteria
Participants ful�lling the following item will be withdrawn:

Occurrence of any serious adverse events: (1) death or visceral function impairment caused by fainting
during acupuncture treatment; (2) stroke or accidental death during acupuncture treatment.

Interventions
50 eligible participants will be randomly divided into two groups. Both groups will receive conventional
treatment (including basic drug therapy, cognitive rehabilitation training, diet and lifestyle guidance). On
the basis of conventional treatment, the test group will be given acupuncture treatment, while the control
group will be given sham acupuncture. They will be treated twice a week for twelve weeks. The time of
each treatment wall be 30 minutes. Acupuncture venue is a separate closed-door treatment room. Only
the acupuncturists and a subject will be present at the same time to ensure that different subjects will not
guess the way of needling received by each other.

Acupuncturists of the study have registered Chinese Medicine Practitioners in China, who have been
working in the clinic for at least 3 years and have a wealth of clinical experience in acupuncture practice.
All of the acupuncturists will accept training before the study, which including the acupoints location,
acupuncture operation skills, and communication skills. After the acupuncturists pass training test, they
will be allowed to take part in the treatment of the study.
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In the test group, needles for acupuncture will be standard stainless steel, sterile, and disposable (Huatuo
Medical Instruments Co. Ltd., Suzhou, China; 0.3 mm × 25 mm/0.3 mm × 40 mm), and electroacupuncture
apparatus will be HANS-200E electroacupuncture apparatus. In the control group, needles for
acupuncture will be placebo-needle with blunt-tip (Huatuo Medical Instruments Co. Ltd., Suzhou, China;
0.3 mm × 25 mm/0.3 mm × 40 mm), and electroacupuncture apparatus will be HANS-200E sham
electroacupuncture apparatus without electrical pulse. In each group, Park Sham Device (ACUPRIME
company) will be used, and the acupoints are same. The methods of acupuncture and acupoints are
demonstrated in Table 2. The locations of acupoints are shown in Fig. 2. The Park Sham Device are
shown in Fig. 3.

Table 2
Details of intervention

  Intervention group Control group

Acupoints GV20, GV14, BL18, BL23 GV20, GV14, BL18, BL23

Angle of
insertion

GV20, 15 degrees
GV14, BL18, 45 degrees
BL23, 90 degrees

No insertion

Depth of
insertion

15–25 mm No insertion

Needle
type

Stainless steel needle (Suzhou Medical Supplies
Factory Co., Ltd.)

Blunt-tip needle (Suzhou Medical
Supplies Factory Co., Ltd.)

Needle
sensation

With de-qi sensation Without de-qi sensation

Electric
stimulation

Needle on BL18, BL23 connected to a HANS-200E
electroacupuncture apparatus, whose waveform is
dilatational wave with alternating frequency of 2
HZ and 100 Hz.

Needle on BL18, BL23 connected
to a HANS-200E sham
electroacupuncture apparatus,
without electrical pulse.

Frequency
and
duration

Two times per week for twelve weeks Two times per week for twelve
weeks

Conventional treatment

1.Basic treatment
Basic treatment mainly includes blood pressure management, blood glucose control and other supportive
treatment.

2. Cognitive rehabilitation training
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Through the Software System of Brain Function Information Management Platform[14], doctors will adopt
a one-to-one way to conduct cognitive rehabilitation training independently. The cognitive module in the
system includes cognitive games with different contents and di�culty, which train the subjects' attention
(including attention retention, attention distribution and attention span), self-control, reaction speed,
motor perception and memory (including the memory of space, face and number). Each training time is
30 minutes. Treatment will be performed two times a week for 12 weeks, with a total of 24 times.

3.Diet and lifestyle guidelines
Refer to Neal D. Barnard et al.'s “Diet and Lifestyle Guidelines for AD Prevention” published in
Neurobiology of Aging.

(1) Try to reduce the intake of saturated and trans fats. Dairy products, meat and some oils (eg,. Coconut
oil and palm oil) contain a lot of saturated fats. Snack cakes and fried foods contain a lot of trans fats.

(2) Replace meat and dairy products with green leafy vegetables, legumes, fruits and whole grains as
staple foods of daily diet.

(3) Vitamin E is taken through food rather than vitamin supplements, such as seeds, nuts, green leafy
vegetables, and whole grains. The recommended dietary allowance (RDA) of vitamin E is 15 milligrams a
day.

(4) A cumulative daily intake of 2.4 milligrams B12 is achieved through food or oral B12 tablets.

(5) Avoid eating foods or herbal preparations, which contain iron and copper.

(6) Avoid using utensils and cookers containing aluminum, and avoid eating foods containing antacids,
baking powder, baking powder or other foods containing aluminum.

(7) Insist on moderate aerobic exercise. Walk fast at least three times a week for 40 minutes each time.

Acupuncture group
Subjects in the group will accept acupuncture and conventional treatment. On the basis of in-depth study
on aMCI and experience of acupuncture, Tongdu Tiaoshen Acupuncture, namely Baihui (GV20), Dazhui
(GV14), and bilateral Ganshu (BL18), and bilateral Shenshu (BL23) will be used as therapeutic acupoints.
Acupoint location is on the basis of the national standard of the People's Republic of China "Name and
Location of Acupoints "(GB/T 12346 − 2006, issued from September 18, 2006-12-01). The base of Park
Sham Device will be adhered to the skin of the acupoint. We will insert the needle into the tube and tap
the needle handle to make the needle tip pierce the skin. Shenshu (BL23): continue to insert deep into the
acupuncture point vertically; Baihui (GV20), Dazhui (GV14), Ganshu (BL18): remove the tube and base,
remaining the tape and continue to insert the needle obliquely. We will insert the needles into the skin with
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the depth of 15–25 mm and manipulate the needle manually (containing lifting, thrusting, and rotating)
until the participants states needling sensations (De-qi sensation). Then the needle handle will be rotated
continuously for 2 minutes at a frequency of about 200 times per minute, with small amplitude, fast
speed and uniform speed. The needles on BL18 and BL23 will be connected to a HANS-200E
electroacupuncture apparatus, whose waveform is dilatational wave with alternating frequency of 2 HZ
and 100 Hz. Needles will be retained for 30 minutes before removing.

Sham-acupuncture group
Subjects in this group will accept sham acupuncture and conventional treatment. The needles will not
insert into the skin, and acupoints are the same as test group. A non-invasive placebo control, namely
sham blunt-tip needle, will be used in this trial. The base of Park Sham Device will be adhered to the skin
of the acupoint. We will insert the sham needle into the tube and tap the needle tip to make the needle
touch the acupoint skin but not pierce the skin. The needle on BL18 and BL23 will be connected to a
HANS-200E sham electroacupuncture apparatus without electrical pulse. Needles will be also retained for
30 minutes before removing.

Outcome measurements

1. Clinical outcomes
We will evaluate the neuropsychological assessment scale (MMSE, MoCA, CDR, DSR, GDS, ADL, ADAS-
cog), brain cranial magnetic resonance imaging (MRI) and brain functional cranial magnetic resonance
imaging (fMRI), latency and amplitude of event-related potential P300 before and after treatment. This
incidence rate of acupuncture adverse events will be counted. We will evaluate neuropsychological
assessment scale (MMSE, MoCA, ADAS-cog) at 3 months and 6months after treatment.

1.1 Primary outcome

Montreal cognitive assessment (MoCA)
The MoCA contains eight items: visuospatial and executive function, denominating, short-term memory,
concentration, language, abstraction, delayed memory, and orientation. Total points range from 0 to 30. If
participants have not been educated for more than 12 years, their scores will be increased by 1 point on
their score (if < 30). If the total score is less than 26, it represents cognitive decline[15]. The lower the score,
the more signi�cant the cognitive impairment.

1.2 Secondary outcomes
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Mini-mental State Examination (MMSE)
The MMSE evaluates 10 domains of cognitive function which includes orientation, short-term memory,
attention and calculation, delayed memory, language and ability to draw a complex polygon etc. Total
points range from 0 to 30. The lower the scores, the more signi�cant the cognitive impairment.

Delayed Story Recall (DSR)
The DSR is to ask the subjects to listen to and retell the two stories �rst, at this time, no score will be
given. After 30 minutes, the subjects retell the two stories, and then began to scoring. One point for each
keyword, with a total point range from 0 to 40. The lower the score, the more serious the cognitive
impairment.

Clinical Dementia Rating scale (CDR)
The CDR includes three cognitive items and three functional items, namely, memory, orientation,
discretion/ability to solve problems, social affairs, family/interest, and personal care. Each item is grated
as �ve level, namely, 0 point represents no impairment, 0.5 point indicates questionable impairment, 1
point indicates mild impairment, 2 points indicates moderate impairment, and 3 points indicates severe
impairment. And there are two methods of scoring for CDR, including global score (GS) and sum of boxes
(SOB) score[16]. If CDR-GS is 0.5, it represents questionable dementia or MCI[17, 18]. If CDR-SOB is 0.5–4.0,
it represents MCI[19, 20]. Higher score indicates more severe the cognitive impairment.

Global Deterioration Scale (GDS)
The GDS assesses the severity of cognitive decline over seven stages, i.e., stage 1 shows no cognitive
impairment, stage 2 shows very mild cognitive impaiment, stage 3 shows mild cognitive impaiment,
stage 4 shows moderate cognitive impairment, stage 5 shows moderate severe cognitive impairment,
stage 6 shows severe cognitive impairment, stage 7 shows very severe cognitive impairment[21].

Activity of Daily Life (ADL)
The ADL assesses 20 domains of activities, which includes physical self-maintenance scale (PSMS) and
instrumental activities daily of life (IADL). PSMS includes six basic activities: toilet, feed, dressing,
grooming, physical moving and bath, and IADL includes eight instrumental activities: using telephone,
going shopping, prepaering food, doing housework, doing the laundry, transporation, taking medicine,
ability to handle �nances[22]. The scale is divided into four grades: 1 = self-care; 2 = have some di�culties;
3 = need help; 4 = unable to complete. The total score ranged from 20 to 80. If the score of single item is 1,
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it is normal; if the score of single item is 2–4, it is functional decline. If the total score = 20 points, it
indicate absolutely normal; if the total score is 20, it indicates different levels of functional decline. The
higher the score, the worse the ability to live.

Alzheimer's Disease Assessment Scale-Cognitive Section
(ADAS-cog)
The ADAS-cog includes 12 cognitive domains, containing recall of word, recognizing word, constructional
practice, orientation, denominating, commands, ideational practice, recall test commands, verbal ability,
looking for words, comprehension and concentration. The total scores ranges from 0 to 75. The higher
the score, the poorer the cognitive impairment[23, 24].

Brain Magnetic Resonance Imaging (MRI)
MRI structural imaging can show different brain lesions, which is helpful for the etiological diagnosis and
monitoring of the progress of MCI. The most common local brain changes in aMCI are atrophy of the
hippocampus and the entorhinal cortex[25]. Besides, atrophy of hippocampus and entorhinal cortex are
reliable indicators of the transformation of aMCI to AD[26, 27]. Other brain changes on MRI in patients with
MCI include decreased cortical gray matter, enlarged ventricles, and increased white matter high signal
intensity[27].

Brain Functional Magnetic Resonance Imaging (fMRI)
Cerebral activation can be researched by BOLD (Blood-Oxygen-Level-Dependent) signal of fMRI. BOLD
signal would make differences when there are pathological changes associated with neurodegenerative
disease[28–30]. DMN is a focus network for the study of cognitive function by using RS fMRI. It includes
the posterior cingulate / anterior cuneiform lobe, medial prefrontal cortex, hippocampus, angular gyrus
and ventral anterior cingulate gyrus [31], which are related to cognitive function, executive function and
situational memory. RS-fMRI in aMCI patients is mainly manifested as the gradual weakening of
functional connections in the DMN of brain regions, such as hippocampus and medial prefrontal lobe[32].

Event-related potential (ERP) P300
ERP are electric signals from the brain, which related to miscellaneous cognitive fuction, like selective
concentration, memory, or discretion[33–35]. Component of P300 is the research hotspot of ERP and the
numerous clinical P300 studies[36–42] show that the component can be used as a index of cognitive
function. The prolonged latency and declining amplitude of P300 shows cognitive impairment.
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Adverse events of acupuncture
The incidence rate of acupuncture’s adverse events during treatment will be counted. Clinical symptoms
and related laboratory examination results of acupuncture’s adverse events will be recorded to judge their
grades. Follow-up visits after adverse events will be recorded.

2. Safety
We will evaluate vital signs, blood routine, urine routine, liver and kidney function, coagulation function,
electrocardiogram, and clinical symptoms and related laboratory examination results of acupuncture’s
adverse events at pre-therapy and post-therapy.

3. Feasibility
In order to evaluate the feasibility of carrying out randomized controlled trials with large samples in the
next stage, we set the following indicators in this pilot trial. The feasibility outcomes are demonstrated in
Table 3.
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Table 3
Feasibility outcomes

Feasibility outcomes Evaluation criteria

1.Proportion of participants who
completed the required 12-week
acupuncture treatment and cognitive
rehabilitation training program

If ≥ 80% participants completed, proceed; if 50%-80%
participants completed, modify protocol; if 50%
participants completed, do not proceed.

2.Proportion of participants who
completed a 12-week aerobic exercise
program

If ≥ 80% participants completed, proceed; if 80%
participants completed, modify protocol.

3.Rate of drop-out during treatment If rate of drop-out ≤ 20%, proceed; if rate of drop-out is
20%-50%, modify protocol; if rate of drop-out 50%, do not
proceed.

4.Response rate Response rate of subjects to the collected indicators will
be evaluated at pre-therapy, post-therapy, 3 months and
6months after treatment.

5.Blinding test All the participants will be tested for the success of
blinding after the �nal treatment session. They will be
asked to judge whether they have received real
acupuncture or sham acupuncture.

6.Satisfaction Participants' satisfaction with the intervention will be
ranked on a �ve-point scale, each point is very satis�ed,
satis�ed, neutral, dissatis�ed and very dissatis�ed.

7. Average number of eligible subjects
recruited in each center per month

Each center separately counts the number of eligible
participants.

8. Enrollment rate Proportion of participants who were last included in the
study among all eligible participants.

Sample size
Based on the randomized controlled trial report published by Jiang C in 2016[43], the sample size was
estimated with MoCA as the main outcome. After 12 weeks of treatment, the difference of MoCA between
pre-therapy and post-therapy in the conventional rehabilitation group (without acupuncture) was 2.83 ± 
1.13, and that of MoCA between pre-therapy and post-therapy in acupuncture group was 1.33 ± 1.20. The
test level was set at α = 0.05 and β = 0.1. By comparing the differences between two independent
samples, PASS 2008 software was used to calculate that the required sample size of each group was 13
cases, and 26 cases in both groups.

To sum up, considering that the follow-up loss rate is 20%, the sample size should be 26/ (1-0.2) = 33
cases. Considering that we have enough research capacity to ful�ll the expected research tasks, we
intend to expand the sample size to a total of 50 cases, 25 cases in each group.
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Randomization and allocation concealment
The strati�ed random allocation operation of experimental group and control group will be completed by
the researcher of the Clinical Research Center, South China Research Center for Acupuncture and
Moxibustion, Guangzhou University of Chinese Medicine. The programming and randomized operation
will be performed by PROC PLAN of SAS 9.2. The results of random allocation will be distributed through
the central random allocation system in the internet.

Blinding
Patients will be noti�ed that they will be received acupuncture treatment or acupuncture-like simulation
treatment, which is randomly allocated. And they will be required to close their eyes during treatment.
Only the acupuncturists will be aware of the detailed grouping. Subjects and other investigators (like data
analysts, outcome evaluators, and statisticians) will not know group assignments. All investigators will
be received trial training before the study starts to ensure the success of the implementation of blind
method.

Blinding test
All subjects will be tested for the success of blinding after the �nal treatment session. They will be asked
to judge whether they have received real acupuncture or sham acupuncture. In the scale of 0-100, 0 is
"con�rmed to be sham acupuncture", 100 is "con�rmed to be real acupuncture". After scoring, the results
will be collected and statistically analyzed by the research team. The blinding success assessment scale
is shown in Fig. 4.

Safety and adverse events (AEs).

If participants are considered to have undesirable effect after acupuncture treatment, they should
discontinue treatment and tell acupuncturists. Acupuncturists will diagnose and cure the adverse event
(AE), and other investigator will contact them to �ll in the AE form and AE record log. AEs may occur
during acupuncture, such as fainting, hematoma, bent needle, stuck needle, broken needle, infection, etc.
If any relevant adverse event (AE) occurs during the study, it will be dealt with immediately.

Participants and acupuncturists should report all of the AEs (include all discomfort, symptoms, or illness
occurring during the study). All detailed imformation of AEs (include occurrence time, symptoms,
duration, severity, treatment measures and duration) will be reported in the Case report forms (CRFs). In
case of serious AE, it will be reported to the lead unit and the state administration of traditional Chinese
medicine within 24 hours. One week after symptomatic treatment, follow-up will be conducted through
outpatient service, telephone or visit. We will analyze the impact of all AEs after this trial �nishes.
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Data management
All data will be imput into a pre-designed, password protected dataset by someone who will not know the
group assignment. In order to protect the subjects’ privacy, we will adopt codes and initials to mark the
subjects’ personal information. Speci�ed investigators will monitor the quality of online CRFs completion.
Only outcome evaluators can access to CRFs and will carry out double-data entry with any amendment or
transformation of written data in subjects’ CRFs documented and dated. The clinical supervisor will
monitor the data and study progress at least once a day.

Statistical analysis
The statistical tests involved in this study will include unilateral and bilateral tests with a signi�cance
level of alpha = 0.05. Statistical analysis will be completed by SPSS 22.0 software.

Effect analysis will involve a population consisting of per-protocol subject analysis (PPS) and intention-
to-treat analysis (ITT). We will adopt a repeated measures design approach to compare the treatment
outcomes (MoCA, MMSE and ADAS-cog) over time between two groups. The model will be built to
distinguish the intervention effect and the time effect. Among-group differences at each assess time
point will be further tested by student t test. Categorical variables, containing categorical baseline
variables and incidence of AEs, will be analyzed by a Chi-square (χ2) or Fisher Exact test.

Handling of missing data
If the missing value is less than 5%, a full case analysis without calculating missing date will be adopted.
If the missing value exceeds 5%, Little’s test will be adopted. If Little’s test showed that the full case data
set is a random sample, the full cases without calculating missing date will be continued analyzing. If
Little’s test showed that the full case data set is not a random sample, the point estimation and 95% CI
will be reported, with a worst- and best-case scenario imputation for the missing date. If the worst- and
best-case analysis reach the same conclusion, we will not carry out multiple imputations. Or else, under
the assumption of randomly missing value, multiple imputations will generate 10 estimated data sets.
The pooled intervention effect and 95% CI of the analysis of every data set after multiple imputation will
constitute the results of the trial.

Quality control
Before the experiment, all subjects participating in this study will received the same training, detailed
description of the study operation process, explanation of acupuncture related knowledge and
examination characteristics of event-related potential P300, MRI and fMRI. All assessment will be
conducted by a team led by a quali�ed professional evaluator. Researchers who participate in e�cacy
evaluation must have a certi�cate of medical practitioner and will not take part in the treatment of
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participants. All researchers will be trained and assessed by acupuncture physicians above the associate
chief physician on standard operating procedure (SOP, including all kinds of questionnaire application
methods, acupuncture methods, etc.). In each research center, participants will be �xed as the same
acupuncturist to perform the operation. Special independent supervisors will be set up in each research
center. Each participant will be given a medication history book. The researchers will instruct participants
to keep detailed records of all speci�c participant conditions during the study, including drug name, drug
dosage, time of taking drug, and possible symptoms after taking drug. All data are entered into the data
management system.

Discussion
Acupuncture therapy has been used in China for more than 2000 years[44] and has been generally
practiced in Western countries in recent years [45]. Recently, despite some evidence of acupuncture for
aMCI emerging, methodological quality is generally not high enough to produce convincing and
suggestive results. We design a rigorous RCT, using the control group method to decline bias of test and
ensure the dependability of the RCT. And the study is a signi�cant RCT aimed to treat aMCI.

This RCT has some improvement compared with previous trials. Firstly, it is a problem for the
acupuncture investigators how to select the acupuncture points[46]. According to our in-depth study on
aMCI and experience of acupuncture, Tongdu Tiaoshen Acupuncture, namely Baihui (GV20), Dazhui
(GV14), and bilateral Ganshu (BL18), and Shenshu (BL23) will be used as therapeutic acupoints.
Secondly, we select the MoCA as the primary outcome. Multiple guidelines [27, 47] suggest the MoCA as
the primary outcome of aMCI, and many aMCI studies adopted the MoCA as an assessment outcome.
Finally, we have set a control group to realistically examine recruitment, randomly allocation, complement
of interventions and blinding evaluation[48]. Nowadays, placebo contrast for acupuncture contains non-
acupoint, super�cial, and sham acupuncture [49–51]. Some people think e�cacy of acupuncture is
controversial, as acupuncture takes effect primarily by a placebo result, or the controls of sham
acupuncture maybe not absolutely noneffective [52–54]. In the study, control group will raccept sham
acupuncture, whose needles will not insert into the skin. In each group, Park Sham Device will be used,
and the acupoints are same. The designs will help reduce nonspeci�c in�uence in the sham acupuncture
group. Besides, acupuncture venue is a separate closed-door treatment room. Only the acupuncturists
and a subject will be present at the same time to ensure that different subjects will not guess the way of
needling received by each other.

Nevertheless, the study still faces some challenges. Firstly, the screening criteria for subjects in this study
are very strict to ensure the homogeneity of subjects' baseline and the validity of test results. Therefore, it
may not be possible to recruit a large number of eligible subjects in a short period of time. We will
summarize the experience after preliminary test, so as to expand the sample size and carry out the formal
experiment in the next stage. Secondly, it is almost impossible to implement blind method for
acupuncturists and it is inevitable that acupuncturists will know the treatment. Thirdly, in China,



Page 19/27

especially in Guangdong, many elderly people have received acupuncture treatment and know the feeling
of being needled, so it is not easy to blind the subjects in the study. Some subjects may guess whether
they are receiving real acupuncture treatment or not. To ensure the smooth implementation of blinding,
participants in the two group will use Park Sham Device when receiving acupuncture, and all participants
are required to close their eyes during the whole course of treatment. In order to standardize the use of
these false needle devices, all acupuncturists participating in the treatment will receive uni�ed training
and assessment before the start of the study, so as to ensure the consistency of the needle manipulation
process and stimulation intensity. Fourthly, subjects will spend a lot of time on treatment, because each
treatment takes at least one hour and lasts for 12 weeks. Therefore, we anticipate that the compliance of
subjects may not be high enough. In order to improve the compliance of subjects, we keep in touch with
the subjects and at least one family member of the subjects. Let them realize the importance of
intervening in aMCI by explaining the relationship between aMCI and AD in detail. In addition to the
subjects, we will inform the family members of the research process in detail, so that the family members
would urge the subjects to complete the treatment process. Meanwhile, we will give some compensation
incentives to the participants.

In order to reach our goals, we will try to make every step standard, such as selection of acupoints,
manipulation of acupuncture, needle apparatus, and needle apparatus’ clinical experience. We look
forward to that the study will offer strong positive proof for acupuncture on aMCI.

Trial Status
This trial was registered on 27 February 2019 (registration number ChiCTR1900021557, protocol version
number F3.0). At present, the clinical study is underway. This trail started on July 2019 and the expectant
�nished date of this trial is June 2020.

Declarations
Ethics approval and consent to participate

This trial has been approved by the Ethics Committee of First A�liated Hospital of Guangzhou University
of Chinese Medicine (Approved number: ZYYECK[2017]064-XZ-01), and the ethics approval applies to all
participating centres. The potential bene�ts and risks of the trial will be explained clearly to the subjects.
All subjects will sign the written informed consent before participating the trial.

Consent for publication

Not applicable.

Availability of data and material

Not applicable.



Page 20/27

Competing interests

The authors declare that they have no competing interests.

Funding

The trial is �nancially supported by the Youth Science Foundation Program of National Natural Science
Foundation of China (No. 81303043), Key Construction Project of Double First Class University Plan of
Guangzhou University of Chinese Medicine (XK2018001), the Young Top Talent Project of Scientifc and
Technological Innovation in Special Support Plan for Training High-level Talents in Guangdong
(2017TQ04R627) and the Youth Research and Cultivation Project of Guangzhou University of Chinese
Medicine (2019QNPY02).

Authors' contributions

The trial was designed and developed by LZ and LML. The manuscript was drafted by JYZ. The protocol
was carefully revised and edited by XK and CZT. SHX, LJX, and SWW contributed to the discussion. All
authors read and approved the �nal manuscript.

Acknowledgements

We would like to express gratitude to the staff of South China Research Center for Acupuncture and
Moxibustion of Guangzhou University of Chinese Medicine, the First A�liated Hospital of Guangzhou
University of Chinese Medicine, Shenzhen Bao'an Traditional Chinese Medicine Hospital and Guangzhou
Huangpi Hospital.

References
1. Risk Reduction of Cognitive Decline and Dementia: WHO Guidelines. Geneva: World Health

Organization; 2019.

2. Petersen R C, Negash S. Mild cognitive impairment: an overview. CNS Spectrums. 2008;13, 45–53.

3. Portet F, Ousset P J, Visser P J, et al. Mild cognitive impairment (MCI) in medical practice: A critical
review of the concept and new diagnostic procedure: Report of the MCI working group of the
europeanconsortium on Alzheimer’s disease. Neurol Neurosurg Psychatry. 2006;77 (6):714-718.

4. Expert consensus group on prevention and treatment of cognitive impairment in China. Expert
consensus on prevention and treatment of cognitive impairment in China. Chinese Journal of
Internal Medicine.2006;45(2):171-173.

5. Cui SH, Xu MZ, Peng ZH, et al. Clinical observation of Jin three-needle therapy combined with
cognitive training for mild cognitive impairment patients. Journal of Clinical Acupuncture and
Moxibustion.2015;31(4):1-3.

�. Peng ZH, Cui SH, Xu MZ, et al. Jin three-needle combined with basic cognitive rehabilitation training
for 31 cases of mild cognitive dysfunction. Henan Traditional Chinese Medicine. 2016;36(7):1255-



Page 21/27

1257.

7. Jiang CG, Cui SY, Nie BB, et al. Effect of needling Taixi (KI3) acupoint and sham point on functional
magnetic resonance imaging in mild cognitive impairment patients. Journal of New Chinese
Medicine.2012;44(1):93-95.

�. Jiang CG, Cui SY, Nie BB, et al. Effect of needle rotation in Taixi(KI3) acupoint on functional MRI in
MCI Patients. Chinese Journal of Basic Medicine in Traditional Chinese Medicine. 2011;17(12):1365-
1367.

9. Deng M, Wang XF. Acupuncture for amnestic mild cognitive impairment: a meta-analysis of
randomised controlled trials. Acupunct Med. 2016;34(5):342-348.

10. Translator: [US] Zhang DL et al. The diagnostic and statistical manual of mental disorders (5th
Edition) (DSM-5). Beijing: Peking University Press. 2015

11. Guo QH, Sun YM, et al. Norm of Auditory Verbal Learning Test in the Normal Aged in China
Community. Chinese Journal of Clinical Psychology. 2007(02):132-134+141.

12. Johns MW. A new method for measuring daytime sleepiness: the Epworth sleepiness scale. Sleep.
1991;14(6):540-5

13. Bubu OM, Andrade AG, Umasabor-Bubu OQ, et al. Obstructive sleep apnea, cognition and Alzheimer's
disease: A systematic review integrating three decades of multidisciplinary research. Sleep Med Rev.
2019 Dec 12;50:101250.

14. Tang Y, Xing Y, Zhu Z, et al. The effects of 7-week cognitive training in patients with vascular
cognitive impairment, no dementia (the Cog-VACCINE study): A randomized controlled trial.
Alzheimers Dement. 2019 May;15(5):605-614.

15. Nasreddine ZS, Phillips NA, Bédirian V, et al. The Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695-9.

1�. Woolf C, Slavin MJ, Draper B, et al. Can the Clinical Dementia Rating Scale Identify Mild Cognitive
Impairment and Predict Cognitive and Functional Decline? Dement Geriatr Cogn Disord. 2016;41(5-
6):292-302.

17. Hughes CP, Berg L, Danziger WL, et al. A new clinical scale for the staging of dementia. Br J
Psychiatry.1982;140:566–572.

1�. Morris JC, Storandt M, Miller JP, et al. Mild cognitive impairment represents early-stage Alzheimer
disease. Arch Neurol. 2001;58:397–405.

19. O’Bryant SE, Waring SC, Cullum CM, et al. Staging dementia using Clinical Dementia Rating Scale
sum of boxes scores: a Texas Alzheimer’s Research Consortium study. Arch Neurol. 2008;65:1091–
1095.

20. O’Bryant SE, Lacritz LH, Hall J, Waring SC, et al. Validation of the new interpretive guidelines for the
Clinical Dementia Rating Scale sum of boxes score in the national Alzheimer’s Coordinating Center
database. Arch Neurol. 2010;67:746–749.



Page 22/27

21. Reisberg B, Ferris SH, de Leon MJ, et al. The Global Deterioration Scale for assessment of primary
degenerative dementia. Am J Psychiatry. 1982;139(9):1136-9.

22. Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental activities of
daily living. Gerontologist. 1969; 9(3): 179–86.

23. Rosen WG, Mohs RC, Davis KL. A new rating scale for Alzheimer's disease. Am J Psychiatry.
1984;141(11):1356-64.

24. Yu X, Wang HL, Li SR, et al. Discriminatory potential of Chinese version of ADAS-cog for mild versus
moderate Alzheimer's disease [J]. Chinese Mental Health Journal. 2005, 19:31-33.

25. Du AT, Schuff N, Amend D, et al. Magnetic resonance imaging of the entorhinal cortex and
hippocampus in mild cognitive impairment and Alzheimer's disease. J Neurol Neurosurg Psychiatry.
2001;71(4):441-7.

2�. Apostolova LG, Dutton RA, Dinov ID, et al. Conversion of mild cognitive impairment to Alzheimer
disease predicted by hippocampal atrophy maps. Arch Neurol. 2006;63(5):693-9.

27. Writing Group of Guidelines for the Diagnosis and Treatment of Dementia and Cognitive Impairment
in China, Professional Committee on Cognitive Disorders, Branch of Neurologists, Chinese Medical
Association. Chinese guidelines for diagnosis and management of cognitive impairment and
dementia (V) National Medical Journal of China. 2018,98(17):1294-1301.

2�. D'Esposito M, Deouell LY, Gazzaley A. Alterations in the BOLD fMRI signal with ageing and disease: a
challenge for neuroimaging. Nat Rev Neurosci. 2003;4(11):863-72.

29. D'Esposito M, Zarahn E, Aguirre GK, et al. The effect of normal aging on the coupling of neural
activity to the bold hemodynamic response. Neuroimage. 1999;10(1):6-14.

30. Rombouts SA, Goekoop R, Stam CJ, et al. Delayed rather than decreased BOLD response as a marker
for early Alzheimer's disease. Neuroimage. 2005;26(4):1078-85.

31. Binnewijzend MA, Schoonheim MM, Sanz- Arigita E, et al.Resting-state fMRI changes in Alzheimer's
disease and mild cognitive impairment[J].Neurobiology of Aging. 2012;33(9): 2018-2028

32. Cai S, Chong T, Peng Y, et al.Altered functional brain networks in amnes- tic mild cognitive
impairment: a resting-state fMRI study[J].Brain Imaging Behav. 2016; 14( 10) : 1007.

33. Friedman D, Johnson R Jr. Event-related potential (ERP) studies of memory encoding and retrieval: a
selective review. Microsc Res Tech. 2000;51(1):6-28.

34. Braverman ER, Blum K. P300 (latency) event-related potential: an accurate predictor of memory
impairment. Clin Electroencephalogr. 2003;34(3):124-39.

35. Patel SH, Azzam PN. Characterization of N200 and P300: selected studies of the Event-Related
Potential. Int J Med Sci. 2005;2(4):147-54.

3�. Yamaguchi S, Knight RT. P300 generation by novel somatosensory stimuli. Electroencephalogr Clin
Neurophysiol. 1991;78(1):50-5.



Page 23/27

37. Bennys K, Portet F, Touchon J, Rondouin G. Diagnostic value of event-related evoked potentials N200
and P300 subcomponents in early diagnosis of Alzheimer's disease and mild cognitive impairment.
J Clin Neurophysiol. 2007;24(5):405-12.

3�. Golob EJ, Irimajiri R, Starr A. Auditory cortical activity in amnestic mild cognitive impairment:
relationship to subtype and conversion to dementia. Brain. 2007;130(Pt 3):740-52.

39. Frodl T, Hampel H, Juckel G, Bürger K, et al. Value of event-related P300 subcomponents in the
clinical diagnosis of mild cognitive impairment and Alzheimer's Disease. Psychophysiology.
2002;39(2):175-81.

40. Golob EJ, Johnson JK, Starr A. Auditory event-related potentials during target detection are abnormal
in mild cognitive impairment. Clin Neurophysiol. 2002;113(1):151-61.

41. Irimajiri R, Golob EJ, Starr A. Auditory brain-stem, middle- and long-latency evoked potentials in mild
cognitive impairment. Clin Neurophysiol. 2005;116(8):1918-29.

42. Polich J. P300 in clinical applications. In: Niedermayer E, Lopes de la Silva, Urban F, editors.
Electroencephalography: basic principles, clinical applications and related �elds. Baltimore-Munich:
Urban and Schwarzenberger; 1999. p.1073-91.

43. Jiang C, Yang S, Tao J, et al. Clinical e�cacy of acupuncture treatment in combination with
RehaCom cognitive training for improving cognitive function in stroke: A 2 × 2 factorial design
randomized controlled trial. J Am Med Dir Assoc.2016;17(12):1114-1122.

44. Burke A, Upchurch DM, Dye C, et al. Acupuncture use in the United States- �ndings from the National
Health Interview Survey. J Altern Complement Med. 2006; 12(7): 639–48.
45. Yeung WF, Chung KF, Yung KP, et al. The use of conventional and complementary therapies for
insomnia among Hong Kong Chinese: a telephone survey. Complement Ther Med. 2014;22(5):894–
902.

45. Yeung A, Mischoulon D, Alpert J, et al. Acupuncture for Major Depressive Disorder: has its e�cacy
been disproved? J Clin Psychiatry. 2007; 68(10):1617–22.

4�. Jia JP, Wang YH, Zhang ZX, et al. Chinese guidelines for diagnosis and management of cognitive
impairment and dementia ( ): psychometric selection. National Medical Journal of China.
2011;91(11):735-741.

47. Leon AC, Davis LL, Kraemer HC. The role and interpretation of pilot studies in clinical research. J
Psychiatr Res. 2011;45(5):626–9.

4�. Zhao L, Chen J, Li Y, et al. The long-term effect of acupuncture for migraine prophylaxis: a
randomized clinical trial. JAMA Intern Med. 2017;177(4):508–15.

49. Lu L, Zheng H, Zheng Q, et al. The long-term effect of acupuncture for patients with chronic tension-
type headache: study protocol for a randomized controlled trial. Trials. 2017;18(1):453.

50. Jung D-J, Lee J-H. The clinical trial for the signi�cant effects of acupuncture on decreasing anxiety
symptom of Hwa-Byung in a single institute-single-arm with Hwa-Byung, open label. J Oriental



Page 24/27

Neuropsychiatry. 2012;23(1):49–58.

51. Colquhoun D, Novella SP. Acupuncture is theatrical placebo. Anesth Analg. 2013;116(6):1360–3.

52. Linde K, Niemann K, Meissner K. Are sham acupuncture interventions more effective than (other)
placebos? A re-analysis of data from the Cochrane review on placebo effects. Forsch
Komplementmed. 2010;17(5):259–64.

53. Madsen MV, Gøtzsche PC, Hróbjartsson A. Acupuncture treatment for pain: systematic review of
randomised clinical trials with acupuncture, placebo acupuncture, and no acupuncture groups. BMJ.
2009; 338: a3115.

Figures



Page 25/27

Figure 1

The �ow chart of the study

Figure 2

The locations of acupoints
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Figure 3

The Park Sham Device

Figure 4

The blinding success assessment scale
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