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Abstract

Background: Mild cognitive impairment (MCI) is a syndrome characterised by a decline in cognition but relatively
intact activities of daily living. People with MCI have an increased risk of developing dementia, and MCI is often
referred to as a transitional stage between healthy ageing and dementia. Currently, there are no pharmaceutical
therapies approved by the US Federal Drug Administration for MCI. Randomised controlled trials on the two major
classes of anti-dementia pharmaceuticals, cholinesterase inhibitors and glutamate receptor antagonists, have
produced poor results in MCI cohorts. There is a need to test and evaluate new and promising treatments for MCI
that target multiple aspects of the syndrome’s multi-faceted pathophysiology. The primary aim of this study is to
evaluate the efficacy of 12 weeks of treatment with a standardised herbal formula, Sailuotong (SLT), compared to
placebo, on cognition in older adults with MCI. Secondary aims are to assess SLT’s mechanisms of action via
electroencephalography (EEG), autonomic function, brain blood flow, and inflammation, as well as its safety in this
cohort.

Methods/design: The target cohort for this trial is community-dwelling older adults over the age of 60 years who
meet the National Institute of Aging-Alzheimer’s Association working group core clinical criteria for MCI due to
Alzheimer’s disease. Eighty participants will be recruited and randomly allocated via a permuted block strategy at a
1:1 ratio to either the treatment or placebo group. The co-primary cognitive outcome measures are Logical
Memory Story A delayed recall (episodic memory), Letter Number Sequencing (perceptual processing speed), and
both the Trail Making Test and Rey Complex Figure Test (executive function). Secondary outcome measures are EEG
activity, autonomic function (via electrocardiogram, skin conductance, and peripheral pulse pressure), brain blood
flow (via common carotid artery ultrasound), and serum concentrations of inflammatory cytokines. Analyses will be
performed blind to group allocation.

Discussion: This study is a 12-week, randomised, double-blind, placebo-controlled trial. Primary and secondary
outcome measures will be compared between treatment and placebo groups at baseline and endpoint. Data from
this pilot study will inform a larger, more highly powered clinical trial if the findings are positive.
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Background
Overview
Mild cognitive impairment (MCI) causes a slight but
noticeable decline in cognitive abilities and is concep-
tualised as a transitional stage between healthy ageing
and dementia. It is estimated that up to 35% of
Australians aged 70 and older have MCI [1], and 15%
of those individuals will go on to develop dementia
within a year [2]. Currently, there are no approved
treatment options for MCI, and evidence on anti-de-
mentia pharmaceuticals does not support their use in
people with MCI [3–5]. Sailuotong (SLT) is a novel, stan-
dardised herbal medicine preparation that has been specif-
ically designed to target the complex pathophysiologies of
vascular dementia and Alzheimer’s disease. This project
will evaluate the efficacy, safety, and the mechanisms of
action SLT for MCI in a 12-week randomised,
double-blind, placebo-controlled pilot trial.

MCI characteristics
MCI is a heterogeneous syndrome that is associated with
an increased risk of dementia. People with MCI demon-
strate objective cognitive decline but have relatively in-
tact activities of daily living. Not all people with MCI
will go on to develop dementia, and considerable efforts
have been made to establish clinical phenotypes that
may represent the prodromal phase for different types of
dementia and to provide clinical utility in determining
risk [6, 7]. MCI can be classified into clinical subtypes
across two broad categories:

� Amnestic MCI, where some form of memory
impairment is present

� Non-amnestic MCI, where there is impairment in
non-memory domain(s).

These classifications can be further divided into single-
or multiple-domain impairments [8], where one or more
cognitive domains are affected. The most common sub-
type, amnestic MCI, is considered the prodromal phase
for Alzheimer’s disease [9], the most frequent cause of
dementia. Furthermore, population studies also suggest
that individuals with multiple-domain amnestic subtype
MCI are most at risk of developing dementia [2].
There is no consensus on one set of diagnostic guide-

lines for MCI. Clinical categorisations of MCI include the

Diagnostic and Statistical Manual of Mental Disorders,
4th Edition (DSM-IV) classification of Cognitive Disorder
Not Otherwise Specified [10], the Petersen criteria [6], the
joint National Institute on Aging-Alzheimer’s Association
(NIA-AA) criteria for MCI due to Alzheimer’s disease
[11], and the recent addition to the DSM-V: Mild Neuro-
cognitive Disorder [12]. No clear cut-off scores or instru-
ments are defined in any of these guidelines, making these
criteria difficult to apply in a research setting. Instead, it is
recommended that a clinical diagnosis of amnestic MCI is
made (taking into account a range of evidence including
both subjective and objective decline) [6, 8], as outlined in
the core clinical criteria for MCI due to Alzheimer’s dis-
ease from the NIA-AA working groups guidelines [11].

Limitations of current treatment strategies for MCI
Multiple mechanisms are thought to be involved in the
pathophysiology of MCI (which is thought to be due to
the early signs of Alzheimer’s disease), including chronic
inflammation, anti-oxidant depletion, neurotransmitter
dysfunctions (e.g. cholinergic hypofunction), and cerebral
hypoxia, that can play a role in the biochemical cascade
leading to increased amyloid-β production, mitochondrial
dysfunction, and free radical generation [13–17].
Currently, there are no approved therapeutic agents for

MCI by the US Federal Drug Administration (FDA) that
may manage symptoms in the short term or prevent/slow
the conversion of MCI to Alzheimer’s disease in the long
term [18]. Standard clinical management of MCI involves
monitoring of risk factors and cognitive decline. Pharma-
ceutical intervention is possible once a diagnosis of de-
mentia is certain, and it then focuses on symptomatic
management and decreasing the rate of deterioration.
Cholinesterase inhibitors (donepezil, galantamine, and riv-
astigmine) and glutamate receptor antagonists (meman-
tine) are the most common classes of pharmaceuticals
used for Alzheimer’s disease; however, evidence of their ef-
ficacy and safety for MCI is poor and inconsistent.
The very first large-scale donepezil trial on MCI (in

combination with vitamin E) observed a slower rate of
progression to Alzheimer’s disease during the first
12 months, but at the 36 month follow-up, there was no
difference in conversion rate between treatment groups
and placebo [3]. A very large 2-year trial showed that
treatment with galantamine did not differ from placebo
in the conversion rate of MCI to dementia [4]. Although
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there were some small treatment-related improvements
in cognition after 12–24 months, there was also a sig-
nificantly higher mortality rate, suggesting that galanta-
mine is not safe for individuals with MCI. A 4-year trial
of rivastigmine for MCI showed no difference in demen-
tia conversion rates and cognitive performance between
treatment and placebo, with side effects including nau-
sea, vomiting, diarrhoea, and dizziness also being re-
ported in the treatment group [5]. There are no robust,
fully powered trials on memantine for MCI [19, 20];
however, it has been suggested that there is limited evi-
dence to support such an attempt [21]. The findings
from the early trials outlined above have also been con-
firmed by a meta-analysis which found no effect of
donepezil, rivastigmine, galantamine, or memantine on
cognition or function in patients with MCI, but rather
found an increased risk of nausea, diarrhoea, and vomit-
ing compared to placebo [18].
In summary, the existing evidence to support the effi-

cacy of anti-dementia pharmaceuticals in MCI is rela-
tively weak. The benefits of these interventions for MCI
require validation, particularly in light of the long-term
management of symptoms required for patients and the
risk of adverse side effects [18]. Furthermore, conven-
tional pharmaceutical treatments typically act on a single
pharmacological target and do not address the multiple
pathological components of MCI as a whole. Taken to-
gether, these findings indicate that new treatments
should achieve all of the following:

� Address the pathophysiology of MCI through a
multi-target approach

� Improve and/or stabilise cognitive deficits
� Safely manage symptoms in the long term.

Multi-system/multi-target approach of an herbal formula
for MCI
The use of herbal medicine for ageing-related disorders
and longevity was documented in the literature more
than 2000 years ago in ancient China. Combination
therapy underpins the philosophy of Chinese herbal
medicine, where patients are typically treated with
multi-herbal formulations. Evidence suggests that a
number of medicinal herbs, including Ginkgo biloba
(ginkgo), Panax ginseng (ginseng), and Crocus sativus
(saffron), may aid in the treatment of cognitive impair-
ment [22]. This led to the development of a three-herb
formula, Sailuotong (SLT; previously known as Wei Nao
Kang, WNK), by a combined team based at Xiyuan
Hospital, China Academy of Chinese Medical Sciences,
China and the National Institute of Complementary
Medicine (NICM), Western Sydney University, Australia.
The SLT formula consists of specific dosages of standar-
dised ginkgo, ginseng, and saffron extracts, designed for

the management of cognitive impairments. The data
from a series of preclinical and clinical studies show that
SLT can affect multiple therapeutic targets associated
with MCI and dementia [23].

SLT formulation background
SLT represents a new generation of herbal formulations
for which the chemical and pharmacological profiles
have been clearly defined using analytical chemistry,
pharmacognosy, and pharmacology techniques. The pre-
clinical research contributing to the development and
standardisation of SLT [23–30], the mechanisms of ac-
tion of the three herbs [23, 31–38], and findings from
clinical studies [22, 39–48] have all been described thor-
oughly elsewhere and summarised in a recent review by
Chang et al. [23]. Table 1 details the multiple pharmaco-
logical targets that the active components in SLT address
relevant to the pathophysiology of MCI.

Rationale for the current project
Dementia is the single greatest cause of disability in
Australians aged 65 years and older, is the second lead-
ing cause of death in Australia [49], and currently has
no cure. There are more than 413,106 Australians living
with dementia, and this figure is expected to rise to
more than 1,100,890 by 2056 without medical break-
through [50]. MCI, a syndrome associated with a signifi-
cantly increased risk of dementia, is a growing health
concern for seniors, with up to 80% of patients with
MCI developing dementia within 6 years [51].
Evidence on the efficacy and safety supporting the use

of anti-dementia drugs in MCI is lacking. Furthermore,
these treatments have focused on single therapeutic tar-
gets such as cholinesterase or glutamate which do not ad-
equately address the complex and multi-system nature of
MCI. SLT, however, consists of multiple bioactive compo-
nents addressing different pathophysiological causes of
cognitive impairments through various pharmacological
activities that reduce inflammation, oxidative stress, and
apoptosis; inhibit platelet aggregation; and increase blood

Table 1 Multi-target mechanisms underlying pharmacological
effects of SLT components

Pharmacological effects relevant to MCI Ginseng Ginkgo Saffron

Anti-inflammatory ✓ ✓ ✓

Anti-oxidant ✓ ✓ ✓

Anti-apoptotic ✓ ✓ ✓

Increasing cerebral blood flow ✓

Anti-platelet aggregation ✓

Antagonising amyloid-β accumulation ✓

Enhancement of cholinergic function ✓

Anti-depressant/anti-anxiety ✓ ✓
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flow, anti-oxidant capacity, and brain tissue acetylcholine
(ACh) concentrations (see Table 1). Preclinical work and
pilot clinical trials have provided convincing evidence on
the beneficial effects of SLT in various animal models in
healthy adults, and in people with vascular dementia. To-
gether, this suggests that SLT can potentially provide a vi-
able intervention for the management of MCI. A clinical
trial with a rigorous design is needed to confirm the effi-
cacy of SLT on cognitive function, its mechanisms of ac-
tion, and its safety in an MCI cohort.

Methods/design
Study design, ethics, and setting
The study design is a randomised, double-blind,
placebo-controlled trial. Information on the testing
schedule and the outcome measures is detailed further
below. Ethics approval was requested and approved
through the Western Sydney University Human
Research Ethics Committee (Approval H11878). The
trial was registered with the Australian New Zealand
Clinical Trials Registry (ACTRN12617000371392) on 10
March 2017. The current study protocol (version 3) was
designed in accordance with Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT)
[52] (see Additional file 1) and Good Clinical Practice
guidelines (1996). Any changes to the study protocol will
be communicated with the study investigative team, the
Australian New Zealand Clinical Trials Registry, and the
approving ethics committee. The study is being conducted
in the NICM Clinical Laboratory and HEADBOX Lab at
Western Sydney University, Campbelltown campus.

Study aims
The primary aim of this project is to evaluate the effi-
cacy of 12 weeks of SLT (compared with placebo) on
cognition in people with MCI. The secondary aims of
this study are to 1. assess the mechanisms of action of
SLT via electroencephalography (EEG), autonomic func-
tion, cerebral blood flow, and inflammation, and 2.
evaluate the safety of SLT.

Intervention
SLT treatment
The SLT formula is standardised by 10 bioactive compo-
nents of the three herbal extracts from Panax ginseng,
Ginkgo biloba, and Crocus sativa. A range of in vivo
pharmacological studies have been undertaken to test
the bioactivity and determine the optimal ratio of the
three individual herbal extracts. Each SLT capsule con-
tains a 45-mg standardised mixture of 20.46 mg ginseno-
sides from Panax ginseng, 20.46 mg total ginkgo flavone
glycosides from Ginkgo biloba, and 4.09 mg crocins from
Crocus sativa. The SLT preparations have been manufac-
tured in a Good Manufacturing Practice facility certified

by the Australian Therapeutic Goods Administration.
The dose is 180 mg (4 × 45-mg capsules, 2 in the morn-
ing and 2 at night) of SLT per day for 12 weeks.

Placebo
The placebo consists of 4 capsules per day (2 each morn-
ing and night), containing an inert substance (starch filler,
silica coating, with taste and colouring added) matched
for the colour, taste, and smell of SLT.

Recruitment, consent, and reimbursement
A number of avenues are being pursued for recruitment.
Advertisements will be placed in local papers in surround-
ing areas; flyers will be placed around local community
centres and residential aged care facilities as well as
Western Sydney University campuses. Internet advertise-
ments will be placed on several websites including those
for Western Sydney University, NICM, Alzheimer’s
Australia, the Dementia Research Foundation, and the De-
mentia Collaborative Research Centres. Advertisements
will also be placed in university newsletters and at other
external organisations such as Illawarra Retirement Trust
(IRT) where possible. The study will also be promoted
through social media including Twitter and Facebook. A
link to the study’s screening page will be included in all
online recruitment pathways. Participants will be directed
to complete the online screening form, and their contact
details will be collected. Local general practitioner (GP)/
specialist clinics will be contacted and encouraged to iden-
tify and refer suitable MCI patients to this study. Poten-
tially eligible participants from other studies in our
laboratory will also be invited to participate in this trial.
Written information on the study will be provided,

and participants will have the opportunity to verbally
discuss the study with the research team. At a face-
to-face screening, the participant and his informant will
each sign an informed consent form.
Participants will be offered reimbursement to cover travel

expenses for their study visits: up to $30/visit will be pro-
vided. Each participant will complete 6 visits (1 × screening,
2 × baseline, 1 ×midpoint, 2 × endpoint), totalling up to
$180. Parking will be provided free of charge at Western
Sydney University’s Campbelltown campus.

Inclusion/exclusion criteria
Participants will be assessed against the following inclu-
sion criteria:

� ≥ 60 years of age
� No diagnosis of dementia
� Confirmed diagnosis of MCI due to Alzheimer’s

disease core clinical criteria according to the NIA-
AA working group guidelines [11]
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� No severe depression: scoring ≤19 on the 30-item
Geriatric Depression Scale (GDS)

� Agreement to provide informed consent.

They will also be assessed for the following exclusion
criteria:

� Diagnosed psychiatric disorders including
dissociative disorder, obsessive-compulsive disorder,
personality disorders, schizophrenia, bipolar disorder

� History of drug and alcohol dependence or
substance-related disorders

� History of seizures
� Head trauma with loss of consciousness
� Left-handedness (for EEG testing)
� Allergic to at least one ingredient of SLT
� Current use of ginkgo, ginseng, or saffron

○ Participants taking these herbal medicines will
be asked to cease use for an 8-week washout
period prior to participation in the trial

� History of severe renal and hepatic disorders.

Sample size
There are no similar studies using SLT for the proposed
study duration (12 weeks) in an MCI cohort. Thus, we
selected a well-designed study that used the same pri-
mary outcome measure and a similar cohort with a
16-week intervention. That study also provided effect
sizes at midpoint (8 weeks) [53]. Craft et al. [53] demon-
strated significantly improved delayed recall scores on
the Logical Memory Story A subtest of the Wechsler
Memory Scale, 4th Edition (WMS-IV) following 8 weeks
of 20 IU insulin: a treatment group × time interaction,
p = 0.020, Cohen’s f = 0.36.
We utilised this effect size to conduct an a priori sam-

ple size calculation based on the Logical Memory Story
A subtest of the WMS-IV. To detect an effect size of
Cohen’s f = 0.36 at α = 0.05 and 80% power, 63 partici-
pants across two groups are required. Allowing for a
20% dropout, this means that 76 participants (38 per
group) are required; we rounded this to 80 participants
to facilitate a permuted block randomisation strategy.
Note also that because this study is a pilot efficacy study
(phase II), a larger sample size to reach a higher degree
of statistical power is not required.

Assessments and testing schedule
A schematic of the trial protocol is detailed in Fig. 1. Eligible
participants will be screened via telephone (45 min) and in-
vited to attend a face-to-face screening session (1.5–2 h)
where informed consent and verification of safety to partici-
pate (via commercial laboratory blood test) will be obtained.
Once enrolled in the study, participants will be randomly al-
located to either the treatment or placebo condition. Two

testing sessions (cognitive and physiological) will be con-
ducted at baseline and at endpoint over 2 separate days (3–
4 h each); the midpoint assessment will be conducted on a
single day (30 min). The schedule of assessments is detailed
in Fig. 2.

Screening assessment
Phone screen
Participants will undergo an initial telephone interview
assessing them against the study’s inclusion and exclu-
sion criteria and estimating cognitive function and de-
cline using the 13-item modified Telephone Interview
for Cognitive Status (TICS-M) and Test of Premorbid
Functioning (ToPF), respectively.

Face-to-face screen
After written informed consent is obtained from both
the participant and her informant, the participant’s med-
ical history and demographics will be taken with a
semi-structured clinical interview, and the participant
will be assessed against the NIA-AA core clinical criteria
for MCI due to Alzheimer’s disease [11] using the
Informant Questionnaire on Cognitive Decline in the
Elderly (IQCODE) [54], the Montreal Cognitive Assess-
ment (MoCA) [55], the Pfeffer Functional Activities
Questionnaire (FAQ), the GDS [56, 57], and the Rey
Auditory Verbal Learning Test (RAVLT). The various

Fig. 1 Schematic of participant flow
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screening instruments, their purpose, and administration
method are summarised in Table 2.

Primary outcome measures
There are four co-primary outcome measures:

� Logical Memory Story A
� Digit Symbol Coding
� Delis-Kaplan Executive Function System (D-KEFS)

Trail Making Test Condition 4
� Rey Complex Figure Test.

People living with multiple-domain amnestic subtype
MCI1 showing deficits in episodic memory, executive
function, and perceptual processing speed are particu-
larly at risk of progressing to Alzheimer’s disease [58].
Episodic memory is the most reliable predictor of this

conversion [58]; thus, an appropriate and widely used
episodic memory measure (Logical Memory Story A)
was selected for the sample size calculation. The other
three co-primary outcome measures were selected due
to their relevance in testing the other domains: Digit
Symbol Coding measures perceptual processing speed,
and the D-KEFS Trail Making Test Condition 4 and the
Rey Complex Figure Test measure executive function.

Secondary outcome measures
Cognitive assessments
A comprehensive neuropsychological test battery, based on
the Sydney Memory and Ageing Study (detailed in Brodaty
et al. [2]), measuring the five cognitive domains of memory,
executive function, attention/processing speed, language, and
visuospatial abilities and allowing for comparison with

Fig. 2 Schedule of interventions and assessments at screening (phone and face-to-face), baseline, midpoint, and endpoint sessions
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normative demographic-adjusted data was selected. The
compendium of tests is detailed in Table 2.

Mood and quality of life
The 21-item Depression, Anxiety, Stress Scale (DASS-21)
and the Quality of Life in Alzheimer’s Disease (QOL-AD)
scale will be used to assess mood and quality of life,
respectively.

Physiological assessments
Mechanisms of action of SLT will be assessed using cen-
tral and autonomic nervous system measures of EEG,
electrocardiogram (ECG), skin conductance, peripheral
pulse pressure, and brain blood flow (common carotid ar-
tery ultrasound) at rest and in response to audio/visual
stimuli to index changes in psychophysiological processes.

Inflammatory markers
Blood samples will be collected from all participants to
further assess the mechanisms of action of SLT via
change in serum inflammatory marker concentrations,
including homocysteine [59], α1-antichymotrypsin [60,
61], interleukin-6 (IL-6) [60], IL-1β [62], and tumour ne-
crosis factor alpha (TNF-α) [62]. DNA will also be ex-
tracted from the blood samples, and genetic variants
identified in genome-wide association studies will be in-
vestigated due to their association with Alzheimer’s dis-
ease risk; subgroup analyses (e.g. APOE-E4 carriers/
non-carriers) will also be conducted.

Randomisation and allocation concealment
A university staff member, external to the research team,
conducted computerised random sequence allocation
using a unique random number generator in Microsoft
Excel. A permuted block randomisation strategy was
used with an allocation ratio of 1:1. Allocation was con-
cealed using batch numbers generated with the unique
random number generator by the same staff member;
these were sent directly to the manufacturer. After eligi-
bility is confirmed, participants are allocated to the next
numbered box of product by a member of the research
team. This is a double-blind trial, so both participants
and the research team are blinded to allocation. Further-
more, all data analyses will be conducted blinded to
treatment allocation.

Statistical analyses and data management
The study will largely employ a mixed-model design
with a between-subjects factor of group (treatment vs.
placebo) and within-subjects factor of time (baseline vs.
endpoint). Analyses of variance (ANOVAs) will be con-
ducted to assess differences in continuous outcome mea-
sures between the two groups. All tests will be one
tailed, α = 0.05. As there are only two testing points for
the primary outcome measures (baseline and endpoint),
data from any participants failing to complete follow-up
will not be included in the final analysis.
All data will be stored on a secure server with two

back-up copies on external hard drives. Paper-based
forms will be digitised and the original copies stored in
locked filing cabinets in secure rooms that require swipe
card access at Western Sydney University Campbelltown
campus. All participants are de-identified upon random-
isation and referred to on all forms with a participant
ID. A password-protected spreadsheet stored on the se-
cure server links participant names to ID codes to all for
re-identification to occur if required. As this is a rela-
tively small investigator-initiated pilot trial, a data moni-
toring committee and auditing process are not required.

Compliance, success of blinding, safety, and adverse
events
After baseline measurements, the first 6 weeks of medi-
cation will be dispensed. The second 6 weeks of medica-
tion will be dispensed at the midpoint of the study. An
additional week of medication (7 weeks total) will be
provided at both baseline and midpoint in case there is
an unforeseen delay in attending the follow-up appoint-
ments. Participants will be required to return any un-
used medication at midpoint and endpoint; this will be
used to determine compliance. The number of returned
capsules will be counted by a university staff member
external to the research team to further reduce the po-
tential of unblinding. The blood samples collected at

Table 2 List of items used during screening, their purpose, and
administration method

Task Purpose Administration
method

TICS-M Screen for cognitive informant Test: participant
and informant

ToPF Level of functioning prior to
cognitive decline

Survey: participant

Pfeffer FAQ Activities of daily living Survey: informant

IQCODE Informant questionnaire to
corroborate cognitive
difficulties

Survey: informant

MoCA Screen for MCI Test: participant

RAVLT Objective memory impairment Test: participant

Medical history General health and functioning Interview: participant
and informant

GDS Depression screen Survey: participant

Abbreviations: TICS-M Telephone Interview for Cognitive Status-Modified, ToPF
Test of Premorbid Functioning, Pfeffer FAQ Pfeffer Functional Activities
Questionnaire, IQCODE Informant Questionnaire on Cognitive Decline in the
Elderly, MoCA Montreal Cognitive Assessment, RAVLT Rey Auditory Verbal
Learning Test, GDS Geriatric Depression Scale
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baseline, midpoint, and endpoint will also be used in a
separate pharmacokinetics study to assess the plasma
concentrations of bioactive components of SLT. Eight
SLT markers will be assessed: ginsenosides Rg1, Re, Rb1,
and Rc and ginkgolides A, B, C, and bilobalide.
At the study midpoint and endpoint, participants will

be asked to which treatment condition they think that
they have been allocated. Responses of SLT, placebo, or
unknown will be recorded. Responses will be checked
against the condition allocated at the end of the trial to
assess success of blinding. An exit interview will be con-
ducted upon study completion to ascertain further infor-
mation about participants’ experiences during the trial,
e.g. information on health-related expectations, factors
influencing compliance/adherence, and any impacts that
the trial medication might have had on quality of life.
Participants who exit the study early will be contacted
via telephone and requested to complete the exit
interview.
To monitor safety, participants will be referred to a

local commercial laboratory (Laverty) at screening and
endpoint. Standard blood safety tests (full blood count
and liver and renal function tests) will be carried out. If
participants receive an abnormal blood safety test result
at baseline, they will not be enrolled in the study, and
they will be encouraged to follow up their results with
their regular health professional. Adverse events will be
closely monitored throughout the course of the study. In
the case of a serious adverse event, if the study drug is
suspected as a potential cause and identifying treatment
allocation is essential to the participant receiving appro-
priate medical care, unblinding of that participant only
will occur. This will be done by the university staff
member external to the research team who generated
the computerised random sequence allocation.

Discussion
SLT has shown efficacy in improving cognition in people
with vascular dementia and in enhancing neuronal activ-
ity and cerebral perfusion in healthy adults and in se-
niors with vascular dementia, respectively. Given that
preclinical and pilot clinical trials have also shown SLT
to be safe and well tolerated, and because it addresses
multiple mechanisms implicated in the pathology of
MCI, it should be evaluated in this cohort.
This study has some limitations. First, although an a

priori sample size calculation has been determined, the
study still has a relatively low power (80%) to detect an
effect. Having said this, the project is a pilot study — the
first of its kind in an MCI cohort — and the outcomes
will inform the design of a high-powered conversion
study to test whether SLT can prevent or delay the de-
velopment of dementia. Second, participant burden is
quite high during the physiological assessment battery

due to the number of measures and the length of the
tasks. However, this is necessary given the trial’s second-
ary aim to assess the mechanisms of action of SLT in
people with MCI. Scheduled breaks have been put in
place to minimise participant fatigue.
MCI is a heterogeneous syndrome with complex path-

ophysiologies. Current efforts to address the cognitive
deficits in MCI using single-target pharmaceuticals, such
as cholinesterase inhibitors, have yielded poor and in-
consistent results, highlighting the need for new and in-
novative strategies. This randomised controlled trial
focuses on SLT, a potential treatment that has been
shown to address MCI’s multi-faceted pathophysiology
in preclinical studies and has yielded positive results
from pilot clinical trials in healthy adults and people
with vascular dementia. The outcomes of this trial will
inform the development of future interventional re-
search involving people with MCI, such as a large-scale
conversion study.

Trial status
The trial began recruitment on 3 April 2017 and is cur-
rently ongoing.

Endnotes
1Memory deficit plus impairment in one or more other

cognitive domain(s).

Additional file

Additional file 1: SPIRIT 2013 checklist: recommended items to address
in a clinical trial protocol and related documents. (DOC 123 kb)
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