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ABSTRACT

Background: Alzheimer’s disease (AD) is a chronic neurodegenerative disease that causes disorientation. mood swings. problems
with language, and difficulty remembering recent events. Acetylcholinesterase inhibitors (AchEls) and memantine have been used
to slow the course of the disease, but they can neither modify its progression nor prevent disease onset. Previous studies have
suggested that Aami~guibi-tang (KGT) could be beneficial for supporting cognitive function in AD patients, but few clinical trials
have been published. This pilot study aimed to evaluate the effect of KGT in improving cognitive function in AD patients.

Methods: The study will be a randomized. placebo-controlled, double-blind, single-center trial conducted using subjects diagnosed
with mild AD by neurologists. Study subjects will be randomly assigned to either a treatment or control group. The treatment
group will receive KGT granules for 24 weeks, while the control group will receive placebo granules. AchEI administration will
be maintained in both groups during the entirety of the study. Subjects will be assessed using the following exams: the Seoul
Neuropsychologic Screening Battery (SNSB) for cognitive function: brain magnetic resonance imaging (MRI) for brain metabolite,
neurotransmitter, and cerebral blood flow (CBF) measurements: the Korean version of Quality of Life-Alzheimer’s Disease (KQol-AD)
for quality of life; the Caregiver-Administered Neuropsychiatric Inventory (CGA-NPI) for neurobehavioral symptoms: blood tests
for amyloid and tau proteins and general blood parameters: and electrocardiography (ECG) before and after taking the medication.

Discussion: Our findings will provide insight into the feasibility of large-scale trials to consolidate evidence for the efficacy
of KGT for dementia treatment.

Registration ID in CRIS: KCT0002904 (Clinical Research Information Service of the Republic of Korea).
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events, problems with language, disorientation, and
mood swings’. AD typically progresses slowly and
in three general stages: mild. moderate, and severe’.
Neuropsychiatric symptoms are common even in
the early stages of AD, and are associated with a
reduction in quality of life’. The economic impact
of dementia is estimated at $600 billion per year
globally, which is greater than the economic impact
of other common chronic diseases®. Currently, there
are two classes of drugs approved for the treatment
of AD: acetylcholinesterase inhibitors (AChEIs)
are effective for improving cognition in mild to
moderate AD, and memantine is used for the
treatment of moderate to severe AD”.

Kami-guibi-tang (KGT) is an herbal medicine
commonly used in Korean medicine, Kampo medicine
(Kamikihi-to), and traditional Chinese medicine.
KGT is a modified version of Guibi-tang. Guibi-tang
has been shown to exhibit myriad effects, including
anti-stress”, anti-oxidant’, hemostasis®, anti-osteoporosis’,
gastroprotection'’, reproductive ability', brain cell
activity'”. and radioprotective effects”, in biological
studies. Guibi-tang treatment has also been shown
to lead to improvements in memory and orientation,
insomnia, varicose veins, and schizophrenia in
clinical studies'.

Several studies have explored the effects of
KGT on cognitive impairment. KGT and donepezil
combination therapy may prolong the effect of
donepezil in patients with AD® and KGT may
improves cognitive function and activities of daily
living in patients with AD and vascular dementia®®.
The results of animal studies suggest that KGT
improves impairment of spatial memory", rescues
axonal and synaptic degeneration associated with
memory impairment®, and improves cognitive
impairment by reducing neuronal apoptosis and A
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B accumulation in the hippocampus”. In addition.
the neuroprotective effects and memory-enhancing
effects of extracts of radix ginseng”, radix polygalae’™.
radix angelicae™ and radix glycyrrhizae™, which are
herbs containing KGT, have been studied extensively.

AChEIs slow the course of AD. but cannot
modify its progression or prevent onset. Currently,
there are no licensed disease-modifying agents for
AD nor any that are recommended for clinical
use’. Although previous studies have suggested
that KGT may be beneficial for improving cognitive
function in AD subjects, few randomized controlled
trials have been conducted. This manuscript describes
the protocol of a pilot randomized controlled trial
designed to evaluate the effect of adding KGT to
AchEI treatment on the cognitive function of AD
patients, and its influence on neuroimaging and
neurochemical biomarkers.

II. Methods

1. Study design and setting

This study was designed as a randomized, placebo-
controlled, parallel-group, double-blind, single-center
trial to be conducted at Kyung Hee University
Hospital at Gangdong, Seoul, Korea, from January
Ist, 2018 to November 30th, 2019. The flow chart
of the study design is shown in Fig. 1. The
schedules for enrollment, interventions, and assessments
are shown in Fig. 2. This study follows the
recommendations of the Standard Protocol Items of
Recommendations for Interventional Trials (SPIRIT)
Checklist.
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Fig. 1. Flow chart of the study design.

K-MMSE : Korean version of the mini-mental state
examination, KDSQ : Korean dementia screening
questionnaire, SNSB : Seoul neuropsychological
screening battery, MRI : magnetic resonance imaging,
ECG : electrocardiogram., KQoL-AD : Korean
version of the quality of life-Alzheimer’s disease,
CGA-NPI : caregiver-administered neuropsychiatric
inventory, AChEI : acetylcholinesterase inhibitor

STUDY PERIOD
pm_' Sereening Tm“.“m" Falen g
sereening period period
TIMEPOINT ‘;i::‘ 0 1" day ::* “‘::; 28 week
ENROLLMENT:
Etigibility screen X X X
K-MMSE X X
KDSO X
Informed consent X
SNSB X X
NINCDS-ADRDA X
KQol-AD X X X
CGA-NPI X X X
Allocation X
INTERVENTIONS:
Kami guibi-tang i
Placebo
Acetyleholinesteraye
inhibitor
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ASSESSMENTS:
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Fig. 2. The schedule of enrollment, interventions,
and assessments (SPIRIT 2013 statement).

K-MMSE : Korean version of the mini-mental state
examination. KDSQ : Korean dementia screening
questionnaire, SNSB : Seoul neuropsychological
screening battery, NINCDS-ADRDA : national
institute of neurological and communicative disorders
and stroke and Alzheimer's disease and related
disorders association, KQoL-AD : Korean version
of the quality of life-Alzheimer’s disease, CGA-NPI :
caregiver-administered neuropsychiatric inventory, MRI :
magnetic resonance imaging, ECG : electrocardiogram

2. Participants

1) Inclusion criteria

Subjects who meet the following criteria will be
eligible to participate:

(1) Subjects aged 55-90 years, with complaints
of impaired memory.

(2) Subjects diagnosed with mild AD by a
neurologist, following the SNSB (Seoul Neuropsychologic
Screening Battery), and NINCDS-ADRDA (National
Institute of Neurological and Communicative
Disorders and Stroke and Alzheimer's Disease and
Related Disorders Association) criteria.

- CDR (Clinical Dementia Rating) =0.5-1

- Since there are no absolute values of the
K-MMSE (Korean version of the Mini-Mental
State Examination), GDS (Global Deterioration
Scale), or CDR validated for the diagnosis of mild
AD, different criteria are applied in different
clinical studies. This study includes subjects who
are regarded as having mild AD, as assessed with
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the CDR, among patients diagnosed with AD by
neurologists using NINCDS-ADRDA.

(3) Subjects who have received cognitive-related
medication, including AChEIs such as donepezil,
rivastigmine, and galantamine, and remained stable
condition without any adverse events. Cognitive-
related medications include cerebral blood flow
improvement agents and other brain nutrients that
affect brain cognition, such as gliatilin, gliatamin,
ginexin, and tanamine.

(4) Subjects who have been stable for the past
two weeks or more without any changes in the
medications used for treating their underlying disease,
and who are expected to remain stable during this
clinical trial.

(5) Subjects who have no communication problems.

(6) Subjects who are not disqualified for reasons
related to magnetic resonance imaging (MRI).

2) Exclusion criteria
Subjects who meet any of the following criteria
will be ineligible to participate:

(1) Subjects with brain disorders that cause
neurological symptoms other than cognitive dysfunction.

(2) Subjects with degenerative brain diseases,
such as Parkinson's disease, Huntington's chorea,
Down syndrome, and Creutzfeldt-Jakob disease
upon history and neurological examinations.

(3) Subjects with cerebral trauma due to hypoxia,
such as carbon monoxide poisoning, vitamin deficiency,
infectious diseases such as neurosyphilis or encephalitis,
brain tumors, endocrine metabolic diseases, or mental
retardation.

(4) Subjects with evidence of clinically evident
cerebrovascular disease or suspicion of territorial
infarct of cerebral blood vessels due to multiple
strokes on MRI.

(5) Subjects with a history of convulsive disease
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(except for febrile convulsions in childhood).

(6) Subjects with a history of depression or
who are currently suffering from depression.

(7) Subjects with mental illnesses or behavioral
problems requiring psychotropic medications.

(8) Subjects with physical disabilities that are
life threatening and require immediate treatment.

(9) Subjects with uncontrolled hypertension.

(10) Subjects with heart or kidney disease.

(11) Subjects with edema.

(12) Subjects with gastrointestinal symptoms
(e.g. anorexia, stomach discomfort, nausea, abdominal
pain, diarrhea).

(13) Subjects who are taking medications that
may cause hypokalemia or myopathy.

(14) Subjects with hypersensitivity to components
of clinical trial medicines.

(15) Subjects who might be pregnant.

(16) Subjects with clinically significant abnormalities
in their blood chemistry [SGPT (serum glutamic
pyruvic transaminase)/SGOT  (serum glutamic
oxaloacetic transaminase)] more than two times
the normal upper limit or serum creatinine 10% of
the normal upper limit).

(17) Subjects who participated in other clinical
trials within the four weeks prior to enrollment in
the present study.

(18) Illiterate subjects.

(19) Subjects who were taking NMDA receptor
antagonists, such as memantine.

(20) Subjects who were deemed inadequate by
the tester.

3) Drop-out criteria

(1) Occurrence of any severe adverse effects.

(2) Subject's voluntary withdrawal from the
trial.

(3) Subjects not following the protocol (ie.,
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poor drug compliance, below 80%).

(4) Use of additional medication to improve
cognitive function during the study period.

(5) Decision made at the discretion of the
principal investigator.

3. Recruitment and enroliment

A total of at least 38 subjects will be recruited
through advertisements and referrals. Candidates
with complaints of impaired memory who are aged
59-90 years will be screened using the inclusion
/exclusion criteria, K-MMSE, and Korean Dementia
Screening Questionnaire (KDSQ). Potentially eligible
subjects will undergo the SNSB. and those who
are diagnosed with mild AD by a neurologist will
be included in the trial. The purpose, procedures,
and potential risks and benefits of the study will
be explained to the subjects in detail. Written
informed consent and additional informed consent
for providing biological specimens will be obtained
prior to enrollment.

4. Randomization, allocation, blinding

A random, computer-generated, allocation list
will be generated using SPSS version 18 by an
assigned researcher not involved in the cognitive
assessments. The subjects will be randomly allocated
to either the treatment or control group in a 1:1
ratio using a block randomization method with a
block size of four. Subjects, the assessor, the
clinical trial pharmacist, and the researcher will be
blinded to allocations throughout the course of the
study. If serious adverse events (SAEs) occur, we
will unblind the affected cases.

5. Intervention
After randomization, the treatment group will
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receive KGT granules (3 g/l pack), and the
control group will receive placebo granules (3 g/1
pack). AChEI administration will be maintained
at a constant dose in both groups during the
study. Doses of donepezil will be administered on
an individual basis.

KGT is composed of 14 drugs: radix astragali
(1.0 g), radix ginseng (1.0 g), rhizoma atractylodis
(1.0 @), Poria cocos (1.0 g), zizyphi fructus (0.67 g),
rhizoma zingiberis (0.33 g), radix saussureae (0.33 g),
radix glyeyrrhizae (0.33 g), zizyphi spinosi semen
(1.0 g), Jongan arillus (1.0 g), radix angelicae (0.67 g),
radix polygalae (0.67 g). radix bupleuri (1.0 g),
moutan radicis cortex (0.67 g), and gardeniae fructus
(0.67 g). The treatment granules were manufactured
by Kyoung Bang Pharmaceutical Co., Ltd (Incheon,
Korea), which has been certified to follow the
Good Manufacturing Practice guidelines.

The placebo granules will be produced by the
same manufacturer, using the standard method of
placebo manufacturing according to Korean Good
Manufacturing Practice guidelines. The placebo
granules are composed of 7 ingredient: corn starch
(KP, the Korean Pharmacopoeia) (2,000 mg), lactose
(KP)(838.6625 mg), hydroxypropyl cellulose (KP)(120 mg),
caramel coloring (19.35 mg), yellow No. 4 (KPTaCS,
Korean Phamaceutical Tar Color Specification) (1.2
mg). red No. 40 (KPTaCS)(0.225 mg). ssangwha scent
(0.5625 mg). The placebo will be similar to the
KGT granules in appearance, taste, and smell.

The treatment and placebo granules will be
distributed to subjects by an independent clinical
pharmacist. The subjects will be instructed to
dissolve the granules in hot water, stir well, and
drink the solution three times per day, 30 minutes
after meals, for 24 consecutive weeks. A reminder
phone call will be made every week in order to
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promote adherence to taking the study medication.
Medication for underlying diseases, such as
hypertension and diabetes mellitus, will be permitted
during the study period. However, any medication
that could affect cognitive function will be prohibited.
Subjects will be asked to report all medications
taken during the study at each visit. The names,
duration, and dosage of all drugs will be recorded
on the case report form (CRF) of each subject.
The subjects will be required to return any
unused trial drugs at the final follow-up visit.
Drug compliance will be evaluated by quantifying
the returned drugs. Subjects with poorer than 80%
compliance will be excluded from the study.

6. Assessments

1) K-MMSE, SNSB, KQoL-AD, and CGA-NPI

The K-MMSE will be administered at the
screening visit and after 12 weeks of treatment
with either KGT or the placebo to screen for mild
AD and to assess the cognitive status of the
subjects. It is a simple, commonly used screening
test for longitudinal assessment of general cognition.

The full version of the SNSB-II will be
administered at baseline and after 24 weeks of
KGT or placebo treatment to evaluate the effect
of KGT on cognitive function. The estimated
completion time of the whole battery is 1.5-2 hours.

The KQoL-AD and CGA-NPI will be administered
at baseline, and after 12 and 24 weeks of treatment
with either KGT or placebo. The KQoL-AD is used
to assess quality of life in elderly subjects with
dementia, and the CGA-NPI is used to assess
neuropsychiatric symptoms in dementia patients.

2) MRI

All subjects will undergo brain MRI at baseline
and after 24 weeks of KGT or placebo treatment to
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measure changes in metabolites and neurotransmitter
levels, cerebral blood flow, and tissue volume, and
to evaluate brain abnormalities.

Proton magnetic resonance spectroscopy (1H-MRS)
will be used to measure brain metabolites and
neurotransmitter levels. Single-voxel Point-RESolved
Spectroscopy (PRESS) MRS will be performed in
the precuneus and posterior cingulate areas in the
brain with a voxel size of 30 mm x 30 mm x 30
mm to detect AN-acetylaspartate (NAA) and
glutamate-glutamine complex (Glx, with both Glu
and Gln) levels. NAA and Glx will be quantified
using LCModel software. MEshcher-Garwood (MEGA)
PRESS MRS will be performed to detect gamma-
aminobutyric acid (GABA) in the same area. The
amount of GABA will be quantified using GANNET
software.

Pseudo-continuous arterial spin labeling (pCASL)
MRI will be performed to obtain data for cerebral
blood flow (CBF) in the brain. Voxel-based CBF
will be mapped using local software.

A three-dimensional, T1-weighted image will be
acquired using the magnetization-prepared rapid
gradient-echo (MPRAGE) sequence to quantify
the gray and white matter tissue volume in the
brain. T2-weighted turbo-spin echo (TSE) and fluid
attenuation inversion recovery (FLAIR) sequences
will be used to evaluate brain abnormalities in
subjects.

3) Blood test

Amyloid B (AB) protein, tau protein, high-mobility
group box (HMGB) protein, small EDRK-rich
factor (SERF) 1A, and cholesterol derivatives will
be measured in the blood at baseline and after 24
weeks of KGT or placebo treatment to observe
changes in levels of serum proteins and cholesterol
associated with AD pathology.
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4) Gene test

The presence of apolipoprotein E (APOE) epsilon
(€23, €33, e34, e44) will be identified using blood
tests at baseline to observe differences in the effect
of KGT between carriers and non-carriers.

5) Safety assessment

Safety assessments will be conducted using laboratory
tests and electrocardiography (ECG). A blood test,
measuring levels of AST/ALT, glucose, BUN (blood
urea nitrogen), creatinine, Na, K, Cl, cholesterol,
LDH, and CPK, will be performed at baseline
and after 12 and 24 weeks of treatment. ECG will
be performed at baseline and after 24 weeks of
KGT or placebo treatment. Vital signs will be
recorded at every visit. A phone call will be made
four weeks after completion of treatment to
monitor for the any occurrence of adverse events.

1. Qutcome measures
1) Primary outcome measures

(1) Changes in SNSB scores before and after
treatment.

(2) Changes in MRI measurements (brain
metabolites, neurotransmitters, cerebral blood flow)
before and after treatment.

2) Secondary outcome measures

(1) Safety assessment based on changes in
blood chemistry (AST/ALT, glucose, BUN, creatinine,
Na, K, Cl. LDH, CPK) and ECG.

(2) Changes in blood proteins and cholesterol
(amyloid B protein, tau protein, HMGB, SERF
1A, and cholesterol derivatives) before and after
treatment.

(3) Comparisons of changes in MRI measurements
(brain metabolites, neurotransmitters, cerebral blood
flow) between treatment and placebo groups using
age and genotype (ApoE) as covariates.
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(4) Changes in KQoL-AD and CGA-NPI scores
before and after treatment.

8. Data management and monitoring

CRFs will be used for each subject to collect
relevant data. To promote data quality and accuracy,
one trained investigator will complete the CRFs,
and a second investigator will independently
review all CRFs. All documents will be kept at
the study site, and all data will be entered and
stored in a password protected computer. All
procedures will comply with confidentiality standards
for medical data. All documents and collected data
will be kept for three years after completion of the
study, and will then be destroyed. The data
management process will be monitored by a clinical
monitor, who is independent of the research team.
Only the investigators and monitor will have
access to the dataset. Auditing will be conducted
by the Korean Ministry of Food and Drug Safety.

9. Statistics

1) Sample size calculation

This clinical trial is a pilot study to examine
the feasibility of a full randomized clinical trial of
KGT, and to determine the sample magnitude
required for large-scale studies. To our knowledge,
no prior study has investigated the effect of KGT
on mild AD. There are therefore no previous data
indicating the sample size needed to yield statistically
significant results for determining the effect of
KGT as determined by SNSB scores. Normally, 10
to 20 subjects in each group should be sufficient
to implement a pilot study. In this study, we plan
to perform a statistical analysis using a total of
30 subjects, with 15 in each group. Allowing for a
maximum dropout rate of 20%, the desired sample



Seung-bo Yang - Ha-1i Kim - Hee-yeon Shin - Jeong-hwa Kim - Chang-woo Lee

size for this pilot study is 38 subjects, with 19 in
each group.

2) Data analysis

We will conduct data analysis with the help of
an independent, professional statistician. All statistical
analyses will be performed using SPSS for Windows.
The data will be analyzed according to the intention-
to-treat (ITT) principle and per protocol principle.
We will adjust for missing data using the last
observation carried forward (LOCF) principle to
obtain a complete database. We will not perform
an interim analysis.

Student’s t-test will be used for parametric variable
comparisons between groups, and the paired t-test
will be used for intra-group comparisons. The
Mann-Whitney U test will be used for non-parametric
variable comparisons between groups, and the
Wilcoxon signed-rank test will be used for intra-group
comparisons.

The paired t-test will be used to compare changes
in MRI measurements, blood protein levels, and
cholesterol levels before and after treatment. A
regression analysis will be used to estimate the
relationship between changes in MRI measurements
and changes in blood tests. The two-sample t-test
will be applied to compare changes in MRI
measurements between the study group and the
placebo group, using age and genotype as covariates.

10. Adverse events

Any undesirable, unexpected sign, symptom, or
disease that occurs during the trial will be
identified as an adverse event (AE), regardless of
its relationship with the study intervention. The
occurrence of AEs will be assessed at every visit
using subjective self-reports from patients and
objective examinations, including blood tests and
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ECG. AEs will also be monitored by telephone
each week during the intervention period and four
weeks after the end of treatment. All AEs will be
recorded in the CRF by the site investigator and
assessed for severity and causality, and will be
reported to patients and other investigators.
Details of each type of AE will be recorded,
including starting and ending date, feature,
duration, severity, and relationship to the study
medication.

Serious adverse events (SAKs) are defined as
illnesses requiring hospitalization, events that result
in persistent or significant disability or incapacity,
events deemed life-threatening, death. a congenital
anomaly or birth defect, or other important medical
conditions. If SAEs occur, study participation will
be discontinued for that subject, appropriate measures
will be taken immediately, and the institutional
review board (IRB) will be notified as soon as
possible.

All AEs that occur will be tracked until they
subside or stabilize.

11. Ethics

The trial will be carried out in accordance with
the Declaration of Helsinki and the Korean Good
Clinical Practice Guidelines. It has already been
approved by the Institutional Review Board of Kyung
Hee University Hospital at Gangdong (KHNMC-OH
2017-11-002-003) and by the Korean Ministry of
Food and Drug Safety (31234). The protocol has
been registered in Clinical Research Information Service
(KCT0002904). Voluntary written informed consent
will be obtained from all study participants prior
to enrollment in the study.
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lll. Discussion

In this study, extensive assessment tools will be
used to evaluate the effects of KGT and the
mechanisms of any detected effects. Instruments
such as the K-MMSE, SNSB. KQoL-AD, and
CGA-NPI will be used to assess cognitive function.
The MMSE is a short, global test, and is the
most widely used instrument for measuring global
cognitive function®. However, Kang et al. suggested
that the K-MMSE is relatively insensitive for
detecting the early stages of dementia, resulting in
a high level of false negatives®. Therefore, we will
also use the SNSB-II, which is a valid and reliable
tool for assessing overall cognitive function, to
assess cognitive function in this trial. The KQoL-AD,
which has very good psychometric properties and
can be completed in subjects with a wide range of
dementia severities™, will be used to assess quality
of life. The CGA-NPI will be used to assess
neuropsychiatric symptoms in dementia patients®.

MRI is the imaging modality of choice in
dementia. Structural MRI-based measurements of
brain atrophy are widely accepted markers of AD
progression, but no structural imaging features
have perfect sensitivity and specificity for any
given diagnosis”. Usually. overt loss of neurons
and the associated brain atrophy occur in the
later stages of AD™, but are occasionally observed
in the preclinical stages of cognitive impairment™.
There is a limit to our ability to explore dynamic
neuropathological processes by structural MRI:
therefore, metabolic and functional changes in the
brain indicated by measures of brain metabolites,
neurotransmitters, and cerebral blood flow will be
explored in this trial.

Proton MRS will be used to measure brain
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metabolite and neurotransmitter levels, including
NAA, Glx, and GABA. Reduction of NAA is the
most frequent 1H-MRS finding in AD. Some
studies have reported reduced Glx levels in AD
patients compared to controls in the posterior
cingulate cortex, occipital lobe, and the dominant-
hemisphere lateral temporal cortex”. Cognitive
function is sensitive to cerebral GABA concentrations
in the frontal cortex™.

ASL MRI provides a quantitative measure of
cerebral blood flow (CBF). Some studies indicate
that CBF may even be sensitive for predicting
cognitive decline and conversion to mild cognitive
impairment and/or AD over time™*., A previous
study revealed that treatment with rivastigmine
over 24 months prevented a decrease of regional
CBF (rCBF) in patents with AD™.

AR protein, tau protein, HMGB protein, SERF
1A, and cholesterol derivatives will be measured to
observe changes in serum protein and cholesterol
levels associated with AD pathology. Numerous
studies have suggested that AB may mediate
adverse effects in the brain by directly altering
neuronal function or by forming plaques that
induce inflammatory responses, subsequently decreasing
neuronal activity and viability®. Understanding
the regulation of tau phosphorylation is a subject
of great interest because it may be involved in the
formation of tau aggregates and because it may
aid in the elaboration of protective strategies to
cope with these lesions in AD*. An in vivo study
suggested that the HMGB-1 protein promotes the
neuronal differentiation of adult hippocampal neural
progenitors via receptors for the advanced glycation
end products/nuclear factor-xB axis that contributes
to neuroinflammation/neurotoxicity in ADY,

APOE epsilon will be measured to observe
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differences in the effects of KGT between carriers
and non-carriers. The APOE gene is the main
genetic risk factor associated with AD*. APOE &4
carriers have enhanced AD pathology, accelerated
age-dependent cognitive decline, and worse memory
performance than non-carriers®.

This pilot study will constitute a rigorous
clinical analysis of KGT for the treatment of mild
AD, and will provide evidence for the effect of
adding KGT to AchEI treatment. Our extensive
assessment of various biomarkers will provide
information regarding the mechanisms underlying
any effects of KGT on disease progression. These
findings may support large-scale clinical trials to
consolidate evidence for KGT use in AD patients.
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