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Abstract

Objective: To evaluate the effects of acupuncture on cognition, mood, quality of life and physical performance
in individuals with mild cognitive impairment due to Alzheimer’s disease (MCI-AD).

Methods: A quasi-experimental 8-week study was conducted with MCI-AD individuals (mean age: 74.3+5.3 y;
50% Female) using an Intent-To-Treat (ITT) and a Last Observation Carried Forward (LOCF) approach. Acupuncture
was perform twice weekly for 8 weeks. Outcomes measures were collected at baseline, 4 weeks and 8 weeks.
Cognition was assessed by the Montreal Cognitive Assessment, mood was assessed with the Hospital Anxiety and
Depression Scale, mindfulness was assessed with the Applied Mindfulness Process Scale and physical performance
was assessed by computerized gait and balance measurements, Mini-Physical Performance Test, Berg Balance
Scale, Timed-Up-and-Go (TUG), Dynamic Gait Index (DGI) and Five Times Sit-to-Stand (STS-5) tests.

Results: Twelve individuals were enrolled and 11 competed all 16 sessions. There was a trend towards
improvement in cognition (p=0.09) on ITT analyses that met significance in the LOCF analyses (p=0.02). Significant
improvements with ITT analyses were found in depressive symptoms (p=0.04), mindfulness (p=0.04), the mini-
physical performance test (p=0.04), Berg balance test (p=0.005), TUG (p=0.001), DGI (p=0.04) and STS-5 (p=0.02).

performance. A larger double-blind study is warranted.

Conclusion: Acupuncture in MCI-AD may provide improvements in cognition, mood, mindfulness and physical
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Introduction

Mild Cognitive Impairment (MCI) represents a transitional stage
between normal brain aging and dementia, with cognitive decline in
the absence of significant impairment in everyday functioning. MCI can
be due to many causes and may not always progress to dementia such
as Alzheimer’s disease (AD). More recently, the term mild cognitive
impairment due to Alzheimer’s disease (MCI-AD) has been used to refer
specifically to the symptomatic prodromal phase of AD. Advances in
the understanding of the pathoetiology of MCI and AD have improved
the ability of the clinician to rigorously apply core clinical criteria to
establish MCI-AD [1]. The MCI-AD diagnosis corresponds well to
underlying brain pathology [2].

According to the 2019 Alzheimer’s Association Alzheimer’s Disease
Facts and Figures Report approximately 15-20% of people age 65 or
older have MCI [3]. A meta-analysis of 41 studies that found that among
individuals with MCI who were tracked for 5 years or longer, 38 percent
progressed to dementia [4]. Individuals with MCI due to AD (MCI-AD)
are more likely to develop AD than people without MCI [1-3]. Risk
factors (e.g., age, diabetes, Apo lipoprotein E) and biomarkers may aid
in predicting conversion to AD [1-7]. Once diagnosed with MCI-AD,
there is no known way to reverse the effects and there are no approved
medications to treat MCI-AD. Therefore, at the present time, a focus
is on how best to delay the progression of MCI-AD using preventative
approaches that includes non-pharmacological methods, diet and
lifestyle changes [8,9].

Acupuncture may offer a novel approach to treat MCI and AD, taking
advantage of increasing interest in integrative medicine approaches
to healthcare [10,11]. Acupuncture is an integral part of Traditional
Chinese Medicine (TCM) and may play a role in the treatment of a
wide range of neurodegenerative disease [12,13]. In TCM, aging and
cognitive decline can impair “Qi’, the vital energy that circulates through

the body and that impairment in Qi function may decrease flow of body
fluids required for optimal brain function [13,14]. Organs in TCM are
not anatomical structures but rather functional circuits that interact
with each other as well as essential substances such as Qi [12]. TCM
postulates that imbalances in Qi may be addressed through acupuncture
manipulations of meridians, channels by which the human body’s “Qi”
are circulated and maintain balance [12,15].

Finding an effective alternative treatment to prevent or delay the
impact and progression of MCI-AD is an ongoing research effort.
With its ease of application, limited side effect profile and potential for
health related benefits, acupuncture may provide clinical benefits while
other treatments are being developed. Little is known about the clinical
effect and safety of acupuncture in patients diagnosed with MCI-AD
[16-18]. There are few studies to date that have explored the effects of
acupuncture on cognitive disorders and most of these have been limited
to vascular cognitive impairment and nearly all conducted in China [18-
23].

The biological mechanisms of acupuncture effects on memory are
not yet fully elucidated. A study of 22 individuals with and without MCI
performed resting state Functional Magnetic Resonance Imaging (fMRI)
[16]. Acupuncture, but not the sham condition, induced amplitude
of low frequency fluctuations in the medial frontal gyrus, inferior
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temporal gyrus and posterior cingulate gyrus all regions affected by
AD pathology [2,16]. In another acupuncture study of 8 MCI, 14 AD
and 14 controls, fMRI also demonstrated changes in temporal and
frontal lobe regions [18]. Several animal studies have suggested that
acupuncture may improve learning and cerebral blood flow following
experiments ischemic models [24,25]. These studies supported the
scientific rationale for why acupuncture could offer potential benefits
in cognitive disorders. To test the effect of acupuncture on MCI-AD, we
conducted a pilot single arm clinical trial.

Material and Methods

Intervention

The study was an 8 week open label, quasi-experimental design.
Needle retention was for 30 min, twice a week for 8 weeks and 16
times in total. Outcome measures and physical function testing were
performed before starting acupuncture intervention to establish a
baseline. A midpoint assessment at week 4 and a post-intervention
assessment after week 8 were collected. Any potential Adverse Events
(AE) were collected and rated as definitely related, probably related,
possibly related or not related to the intervention.

Participants

Participants were recruited from a pool of well-characterized
patients (N=241) seen at the Comprehensive Center for Brain Health
at Florida Atlantic University. All participants were evaluated by an
interdisciplinary team led by an experienced cognitive-behavioral
neurologist (JEG) who provided diagnoses for all participants [26]. The
clinical assessment included a comprehensive neurological examination
and neuropsychological test battery, the Clinical Dementia Rating
(CDR) and its sum of boxes (CDR-SB), magnetic resonance imaging and
laboratory tests to establish diagnoses [27,28]. Inclusion criteria for the
study included age 60-85 y inclusive, diagnosis of MCI due to AD, CDR-
SB>0.5, ability to provide informed consent and intention to participate
in the entire study from September-December 2018. Exclusion criteria
included MCI due to other disorders (e.g., cerebrovascular disease,
Lewy bodies), a diagnosis of dementia, Primary Axis I diagnoses
(i.e., major depressive disorder), active skin infections, cancer within
the last 5 years or concomitant medications or medical conditions
that would potentially interfere with acupuncture or the conduct of
the study. The overall recruitment plan was designed to capture the
wide range of cognitive abilities and functional impairments in MCI-
AD to study the potential efficacy of acupuncture, while also limiting
potential confounders by excluding individuals who had MCI likely
due to other disorders. The lower age limit was selected to eliminate
individuals who are likely too young to have AD as the cause of their
MCI, while the upper limit was selected to eliminate individuals whose
physical frailty and co-morbidities might preclude completion of all
the study requirements. Fifty two patients were identified as having
MCI. Of these 34 individuals had amnestic deficits +/- other domains,
relative preservation of activities of daily living, a global CDR of 0.5,
no laboratory abnormalities suggesting reversible causes for their
impairments, MRI findings of hippocampal atrophy without other
significant brain pathology and no co-morbidity (depression, stroke,
sleep apnea) that were thought to have AD as the most likely underlying
cause of their MCI (i.e. MCI-AD) [1,2]. Although some participants
reported depressive or anxiety symptoms, none met criteria for major
depressive disorder or generalized anxiety disorder. Twenty-nine
patients were contacted and 12 individuals consented to participate in
the study. This study was approved by the Institutional Review Board

of Florida Atlantic University and each participant provided written
informed consent in person (Figure 1).

Procedures

The participant was placed in either the supine or prone position
depending on the patients choice of comfort for the remainder of
the study. The skin at the acupoint regions was routinely disinfected
with 70% isopropyl alcohol with a sterile cotton ball. The choice for
acupuncture needles with guide tubes was (JOCU, EZ Medical,
Germany). The disposable, sterile acupuncture needle size was
32 gauges, 0.25 mm x 30 mm long. Needle manipulation was by
lifting, thrusting, twirling and rotating in order to elicit the De-qi
phenomenon, regarded in TCM as the key to successful treatment [29].
This sensation has been reported as a dull ache, distension, a warm
sensation, heaviness or a slight throbbing. Different De-qi sensations
represent activation of different nerve fibers with numbness sensed by
AP/y fibers, distention and heaviness by Ad fibers and soreness and
achiness by C fibers [30]. De-qi sensation is frequently used as a sign
by acupuncturists that the therapeutic effects have been initiated [29].
Needle retention was for 30 min, twice a week for 8 weeks and 16 times
in total. During the acupuncture intervention patients were closely
observed and monitored to address any concerns or discomfort. All
patients in this study received acupuncture intervention. Location of
all acupoints are in accordance with the National Standard Name and
Location of Acupoints (GB/T12346-2006) [31,32]. The acupoints were
selected based on a search of the literature for prior use in cognitive
disorders and compensate for theoretical Qi deficiencies associated with
MCI based on the clinical acupuncture practices of the author (TW)
and his mentors [15,16]. All acupuncture procedures were performed
by the same experienced acupuncture provider (TW) for the duration
of the study (Table 1).

Outcome measures

Information on demographics, medical and injury history,
medications, co-morbidities and alcohol, tobacco and substance use
history was collected as part of their diagnostic evaluation. Outcome
measures were selected to provide assessment of cognition, mood,
health-related quality of life and physical performance. The Montreal
Cognitive Assessment Scale (MoCA, Forms a, b, ¢) was used as a
global measure of cognitive performance [33]. Alternate forms were
used to eliminate practice effect. The Hospital Anxiety and Depression
Scale (HADS) is a 14-point scale with orthogonal scores for distinct
ratings of depression (HADS-D) and anxiety (HADS-A) [34]. The
Quality of Life in Alzheimer’s Disease (QoL-AD) was used to capture
the patients perceptions of their quality of life, validated in MCI
[35,36]. The Applied Mindfulness Scale was used to capture domains
of mindfulness, including decentering, positive emotional regulation
and negative emotional regulation [37]. Physical assessments include
(a) computerized gait analysis with the ZenoMat electronic walkway
(ProtoKinetics, Havertown PA) measuring velocity, cadence and gait
cycle metrics, (b) body sway analysis was measured using Falltrak II
System (MedTrak VNG Inc, Henderson NV), (c) Berg Balance Scale
measures balance, stable and anticipatory postural control, (d) the
5-times Sit to Stand Scale (STS-5) measuring the time for a person to
arise from a seated position with arm folded and sit back down 5 times,
(e) the Timed Up and Go (TUG) measuring the time required for an
individual to arise from a chair, walk 3 m, turn around, walk back to the
chair and sit down, (f) the Dynamic Gait Index (DGI) measuring 8 tasks
of gait and dynamic posture in different sensory contexts and (g) Grip
Strength using a dynamometer [38-45]. A global measure of physical
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Figure 1: Diagram of study enrollment.

functionality was measured with the mini Physical Performance Test
(mPPT), a 16-point scale to determine functionality. Body composition
was determined using the in Body 770 Bioimpedance (InBody Co,
LTD, Cerritos, CA) method for lean muscle mass, body water and body
fat [46]. All outcome measures were completed by the same physical
therapist (AR) for the duration of the study.

Statistical analyses

Descriptive statistics including means and frequency distributions
for sociodemographic characteristics and study outcomes were used to
characterize the sample. Pre-post differences between all time-points
(Time 1 vs. Time 2, Time 2 vs. Time 3, Time 1 vs. Time 3) were assessed
with paired t tests. Data were analyzed with two analytic approaches
[47]. An Intent-to-treat (ITT) analysis, widely used in clinical trials, is
a strategy for reducing potential biases in observed treatment effects by
including all participants who started the trial, regardless of adherence
to protocol (e.g. deviations, dropout, withdrawal) [48,49]. The strength
of ITT analyses include preserving integrity of group assignment and
providing a more realistic estimate of true treatment effects in the
“real-world” where patients may not always follow treatment regimens
[48]. However, missing data and protocol deviations may occur during
most clinical research projects, therefore modified ITT analyses are
often used in order to preserve study power and control for potential
confounding factors [49,50]. One such modified ITT strategy is

the Last-Observation-Carried-Forward (LOCF) approach, which
substitutes missing outcome data with the last measurement taken
before issues with protocol adherence [50]. In this pilot study, two such
instances occurred at time 3 in two subjects (i.e. fasting extended time to
assessment due to previous fall). All analyses were performed with SAS
V9.4 (IBM, Armonk, NY). A p value of <0.05 was considered indicative
of statistical significant change, while a p-value <0.1 was considered
indicative of a clinically meaningful trend. Given the pilot nature of the
study, no correction for multiple comparisons was performed.

Results

Sample characteristics

A total of 52 individuals meeting criteria for MCI were evaluated at
CCBH over the past 2 years, of this total, 29 individuals met inclusion
criteria for MCI-AD and were contacted to participate in the study
[1,2]. A total of 12 individuals were consented and enrolled in the
study. The mean age of the sample at baseline was 74.3 + 5.3 y (range
67-84), 50% were women and 73% were married. The mean years of
education was 15.6 + 2.9 y (range 12-20). The mean CDR-SB was 1.4
+ 0.8 (range 0.5-3) consistent with mild cognitive impairment. The
mean baseline MoCA score was 25.0 + 2.5 (range 19-28) consistent
with mild global impairments. The mean baseline HADS-A score was
4.9 + 4.1 (range 0-14) and mean baseline HADS-D score was 3.3 +
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Acupoint |Name Insertion Angle Depth (cun) |Meridian TCM Organ |Location
GV 20 - Governing |At the vertex on the midline, in the depression 5 cun posterior to the anterior
. Baihui Transverse 0.5-1.0 Yang . ) . .
(Unilateral) Vessel hairline and 7 cun superior to the posterior hairline.
GV 24 . 3 Governing |At the top of the head on the midline, 0.5 cun posterior to the anterior
(Unilateral) Shenting | Transverse 05-1.0 Yang Vessel hairline and 0.5 cun anterior to Shangxing DU 23
GB 20 fwl;g::)lr ?j?rlé?;:d Below the occiput, approximately midway between Fengfu DU 16 and
- Fengchi ’ ) 1.0-1.5 Yang Gall Bladder |Wangu GB 12, in the hollow between the origins of the sternocleidomastoid
(Bilateral) toward the tip of the .
and trapezius muscles.
nose
KI_3 Taixi Perpendicular 0.5-1.0 Yin Kidney In the erressmn i_:)etween the medlgl malleolus and the Achilles tendon,
(Bilateral) level with the prominence of the medial malleolus
EX-HN 1 Not Cluster of four points at the vertex of the scalp, grouped around Baihui DU
. .. |Sishencong|Transverse 0.5-1.5 Not applicable . 20 or otherwise named GV 20 and located 1 cun anterior, posterior and
(Extra Point) applicable
lateral to GV 20
GV 26 Renzhong |[Oblique, directed 0.3-0.5 Van Governing |Above the upper lip on the midline, at the junction of the upper third and
(Unilateral) [(Shuigou) |[superiorly 9 Vessel lower two thirds of the philtrum
GV .14 Dazhui Peljpendlcularl— 0.5-1.0 Yang Governing On the midline, below the spinous process of the 7th cervical vertebra (C7)
(Unilateral) oblique superior Vessel
CV4 . ’ Conception |On the midline of the lower abdomen, 3 cun inferior to the umbilicus and 2
. Guanyuan ([Perpendicular 0.5-1.0 Yin . ] .
(Unilateral) Vessel cun superior to the pubic symphysis
H'I" 7 Shenmen Oblique, medially 0.3-0.8 Yin Heart At the wnonmt, on the radial .Sl.de of flexor carpi ulnaris, in the depression
(Bilateral) at the proximal border of the pisiform bone
BL_1 5 Xinshu Transverse- oblique |1.0-1.5 Yang Bladder 1.5 cun lateral to the lower border of the spinous process of the 5th thoracic
(Bilateral) vertebra (T5)
Perpendicular- .
BL. 23 Shenshu  |oblique, towards 1015 Yang Bladder 1.5 cun lateral to the lower border of the spinous process of the 2nd lumbar
(Bilateral) ) vertebra (L2)
spine
ST 36 Zusanli Perpendicular 1.0-15 Yang Stomach Below th_e knee, 3 cun |pf§r|or to Dubi ST 35, one fingerbreadth lateral to
(Bilateral) the anterior crest of the tibia
SP6 Sanviniiao Oblique proximal 1015 Yin Soleen On the medial side of the lower leg, 3 cun superior to the prominence of|
(Bilateral) Yin) o P the medial malleolus, in a depression close to the medial crest of the tibia
K1 On the sole of the foot, between the 2nd and 3rd metatarsal bones,
. Yongquan |Perpendicular 0.5-1.0 Yin Kidney approximately one third of the distance between the base of the second toe
(Bilateral) ’ . .
and the heel, in a depression formed when the foot is plantarflexed
*Cun is a measurement used to find acupoints. One ‘cun’ is equal to the space between the distal interphalangeal joint and the proximal interphalangeal joint on the middle
finger

Table 1: Selected acupoints and associated meridians and Traditional Chinese Medicine (TCM) organs.

3.4 (range 0-12) consistent with a range of symptomatology from no
complaints to mild symptoms. One individual dropped out after the
first 3 sessions due to discomfort from the acupuncture needle, thus 11
individuals were followed for the duration of the study, completing all
three outcome measurement periods (baseline, 4 weeks and 8 weeks).
All 11 participants completed the study, however 2 individuals deviated
from the pre-specified study protocol. One participant (female) missed
their final assessment due to a fall and was not evaluated with outcome
measures until 1 month after the last acupuncture treatment. One
participant (male) was fasting for a colonoscopy and reported not feeling
well during the cognitive and physical testing. He did not inform the
study team until several days later. To account for protocol deviations,
outcomes were evaluated with both ITT and LOCF approaches for the
11 individuals [48-50]. A total of three adverse events were reported.
One AE (discomfort from needle) was related to the intervention. Two
other AEs (fall and fatigue) were not related to the intervention. No
serious adverse events were reported (Figure 1).

Intent to treat analyses

Cognitive outcomes: Cognitive outcomes included measures of
global cognition (MoCA), mood (HADS-A and HADS-D subscales),
mindfulness (AMPS) and quality of life ratings (QoL-AD) (Table 2).

Global cognition showed trends towards improvement from
baseline to 8 weeks (25.1 vs. 26.3, p=0.090). There was no change in
measures of anxiety however there was a significant improvement
in depressive symptoms (2.5 vs. 1.3, p=0.040) and mindfulness (36.9

vs. 44.5, p=0.036). Improvement in mood was seen at week 8 while
improvements in mindfulness was seen at week 4. There was a trend
towards improved quality of life ratings (42.9 vs. 45.4, p=0.08) that
peaked by week 4 (p=0.004).

Physical performance outcomes: Physical performance measures
included measures of global functionality (mPPT), gait speed
(ZenoMat), postural sway (FallTrak II), overall balance (Berg), ability
to arise from a chair (STS-5 and TUG), dynamic gait and posture (DGI)
and grip strength (dynamometer).

There was a significant improvement in overall physical
functionality measured with the mPPT (13.6 vs. 14.5, p=0.043) as well
as gait and balance measured by Berg (54.1 vs. 55.0, p=0.005), DGI
(21.7 vs. 23.7, p=0.045), TUG (7.3 vs. 6.2, p=0.001) and STS-5 (11.4
vs. 9.6, p=0.021). Gait and balance benefits were detected by week 4
and persisted through the end of the study. There was a trend towards
improved grip strength (25.4 vs. 26.8, p=0.056). No changes were found
in computerized measurements of gait speed or postural sway (data not
shown). There were no changes in anthropometric measurements (data
not shown).

Locf analyses

Cognitive outcomes: Using LOCF approaches, global cognition
showed significant improvements beginning at week 4 that was
maintained at week 8 (25.1 vs. 27.1, p=0.019). There were strong trends
towards improvement in depressive symptoms (2.5 vs. 1.4, p=0.07),
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Time 1 Time 2 Time 3 p value p value p value
Baseline 4 Weeks 8 Weeks Time 2-Time 1 Time 3-Time 1 Time 3-Time 2
MoCA 251+26 26.1+26 26.3+2.8 0.199 0.090 0.889
- HADS-Anxiety 41+32 3.8+3.1 28+20 0.787 0.203 0.314

g&%’;‘:\;‘;ﬁ HADS-Depression 2522 22+18 13+13 0.572 0.040 0.016
AMPS-Mindfulness 36.9+15.9 455+7.9 445+ 117 0.029 0.036 0.654
QoL-AD 429+52 46.3+4.2 454 +45 0.004 0.080 0.356
mPPT 13.6+1.7 14.0+1.5 145+0.8 0.492 0.043 0.052
Berg 54.1+1.8 54.7+1.8 55.0+1.3 0.011 0.005 0.277

Ej?s:gﬁl DGl 217+2.8 23.0+15 237+05 0.046 0.045 0.120

outcomes TUG 73+1.2 6.6 £0.8 6.2+0.8 0.022 0.001 0.084
STS5 1.4+£27 10.0+1.8 96+17 0.018 0.021 0.081
Grip strength 254 +85 25.8+10.2 26.5+9.6 0.645 0.162 0.139

*Mean + Standard Deviation; Significant p-values are in BOLD

MoCA: Montreal Cognitive Assessment; HADS: Hospital Anxiety and Depression Scale; AMPS: Applied Mindfulness Process Scale; QoL-AD: Quality of Life in

Alzheimer’s Disease; mPPT: Mini Physical Performance Test; DGI: Dynamic Gait Index; TUG: Timed Up and Go; STS5: Five Times Sit to Stand

Table 2: Results from Intent to Treat (ITT) Analyses (n=11).

Time 1 Time 2 Time 3 P value P value P value
Baseline 4 Weeks 8 Weeks Time 2-Time 1 Time 3-Time 1 Time 3-Time 2
MoCA 251+26 26.1+26 27124 0.199 0.019 0.019
- HADS-Anxiety 41+32 3.8+3.1 35+33 0.787 0.566 0.441

Cc)&%m\g HADS-Depression 25422 22+18 14+14 0.572 0.071 0.031
AMPS-Mindfulness 36.9+15.9 455+7.9 439+11.4 0.029 0.058 0.478
QoL-AD 429+52 46.3+4.2 452 +3.7 0.004 0.045 0.025
mPPT 13617 14015 144+13 0.492 0.087 0.104
Berg 541+1.8 54.7+18 54.8+1.7 0.011 0.012 0.588

]'th?_ical DGI 21.7+28 23.0+15 23.4+1.2 0.046 0.015 0.221

unction

outcomes TUG 73+1.2 6.6 +0.8 6.2+0.7 0.022 0.001 0.077
STS5 1.4+27 10.0+1.8 9.7+20 0.018 0.014 0.095
Grip strength 254+85 25.8+10.2 26.8+9.7 0.645 0.056 0.013

*Mean + Standard Deviation; significant p-values are in BOLD

MoCA: Montreal Cognitive Assessment; HADS: Hospital Anxiety and Depression Scale; AMPS: Applied Mindfulness Process Scale; QoL-AD: Quality of Life in Alzheimer’s

disease; mPPT: Mini Physical Performance Test; DGI: Dynamic Gait Index; TUG: Timed Up and Go; STS5: Five Times Sit to Stand

Table 3: Results from Last Observation Carried Forward (LOCF) Analyses (n=11).

mindfulness (36.9 vs. 43.9, p=0.058), self-reported quality of life (42.9
vs. 45.2, 0.045) with the lowest scores seen at week 8. There was no
change in anxiety symptoms (Table 3).

Physical performance outcomes: Using LOCF approaches, there
was a significant improvement in gait and balance measured by Berg
(54.1 vs. 54.8, p=0.012), DGI (21.7 vs. 23.4, p=0.015), TUG (7.3 vs. 6.2,
p=0.001) and STS-5 (11.4 vs. 9.7, p=0.014). These effects were seen by
week 4 and persisted through the end of the study. There was a trend
towards improvement in overall physical functionality measured with
the mPPT (13.6 vs. 14.4, p=0.088) and grip strength (25.4 vs. 26.8,
p=0.056). No changes were found in computerized measurements of
gait speed or postural sway (data not shown). There were no changes in
anthropometric measurements (data not shown).

Discussion

Inour pilotstudy of MCI-ADindividuals,acupuncturedemonstrated
benefits in cognition, mood, mindfulness and physical performance.
Global measures of cognition (MoCA) and mood (HADS-D) were
both improved and may have overlapping benefits, i.e. improvements
in mood may lead to improvements in cognitive performance.
Acupuncture in the MCI-AD individuals also demonstrated significant
improvements across measurements of global physical functionality.
This may be particularly relevant as there is a strong bidirectional
relationship between cognitive and physical performance and changes

in physical functionality may herald progression of MCI to dementia
[51-53].

There is a limited body of literature on the use of acupuncture
in patients with cognitive impairment, with most studies involving
vascular cognitive impairment. A recent study explored the role
of acupuncture in reducing risk of dementia following traumatic
brain injury suggesting that at least 5 sessions of acupuncture may
be required to receive benefits [54]. In a study of 216 patients with
vascular cognitive impairment, acupuncture had a favorable effect on
ADAS-Cog scores compared with citocoline treatment [22]. However,
a Cochrane systematic review of acupuncture for vascular dementia
found that the absence of randomized clinical trials makes it difficult
to evaluate efficacy [23]. In a randomized controlled trial of 87 patients
with mild to moderate AD, acupuncture was compared with a group
of individuals treated with the cholinesterase inhibitor, donepezil
[21]. The acupuncture group had smaller decreases in ADAS-Cog and
CIBIC-Plus scores compared with donepezil and had fewer adverse
events [21]. A meta-analysis of acupuncture trials for amnestic mild
cognitive impairment reviewed 5 trials with 568 participants compared
acupuncture to nimodipine therapy and demonstrated better clinical
efficacy with mini mental state examination scores [15]. However, there
was concern about the low methodological quality of the included
trials. Prior studies in individuals with and without MCI demonstrated
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changes in fMRI and animal studies of acupuncture demonstrated
improve learning and cerebral blood flow [16,18,24,25].

This study and future controlled trials can accelerate the
development of acupuncture as a therapeutic modality to be included
in adjunctive complimentary medicine treatment models that may
play a role in changing the mindset of current treatment protocols
in Western medicine [12]. For example, a recent study explored the
effects of Shiatsu for depression in AD and showed improvements in
depression scores [55].

Study Limitations

This was a pilot study and the absence of a control (placebo) group
limits the full understanding of the possible benefits of acupuncture in
MCI-AD. The rigorous quasi-experimental design and the use of ITT
and LOCF analyses overcome some of these limitations. There have
been concerns that if LOCF analyses are the only analyses presented that
bias may be introduced. However, if similar results are present in both
ITT analyses (which include all data points) and LOCF (which includes
all adherence data points), then the results are less likely to be biased
[48-50]. In a review of 72 studies analyzing data from 23,842 patients,
no significant differences in treatment effects were found between
ITT and modified ITT analyses [56]. However, a true randomized,
placebo-controlled trial will be necessary to demonstrate full effect of
acupuncture on cognition, mood and function in individuals with MCI-
AD. No amyloid or tau biomarkers were included in this pilot study and
diagnoses were established on clinical grounds using rigorously applied
diagnostic criteria and MRI [1]. Future studies may include biomarkers
to better explain biological mechanisms of acupuncture benefits [2].

Conclusion

Even with the limitations of a small sample size, acupuncture
improved cognition, mood, mindfulness and physical performance,
with many effects seen as soon as 4 weeks, with similar findings in both
the ITT and LOCEF analyses. This pilot study suggests that acupuncture
had a therapeutic effect on MCI-AD patients and there is compelling
evidence to investigate this further in a placebo-controlled study with a
larger sample size and longer duration of follow-up. From the results of
this study, acupuncture appears to be a potentially an effective and safe
intervention for MCI-AD patients. This study provides a foundation for
future research to further explore the effect of acupuncture on patients
diagnosed with MCI-AD.
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