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week, double-blind, randomized, placebo-controlled phase 
II study of NeuroAiD II in patients with VCIND. The primary 
outcome is executive function as measured by the Verbal 
Fluency test. Secondary outcomes include cognitive assess-
ments such as the ADAS-Cog, MoCA, MMSE and Cognitive 
Battery: activities of daily living as measured by the Alzhei-
mer’s Disease Cooperative Study Activities of Daily Living 
(ADCS-ADL) scale for mild cognitive impairment, behavior as 
measured by the Neuropsychiatric Inventory, and depres-
sion as measured by the Geriatric Depression Scale and the 
Beck Depression Scale. In addition, there will be novel ex-
ploratory outcomes: (a) magnetic resonance imaging of le-
sion location (structural imaging), structural integrity of 
white matter pathways (diffusion tensor imaging), neuronal 
function (resting studies) and perfusion (arterial spin label-
ing and MR angiography), and (b) retinal and optic nerve im-
aging. Safety and tolerability will be assessed using adverse 
events, laboratory tests and vital signs.  Conclusions:  NEU-
RITES has the potential to set new standards for the system-
atic evaluation of Asian traditional medicine for integration 
into standard medicine practice and establishing a novel 
therapeutic approach for improving cognition after stroke. 
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 Abstract 

  Background:  A substantial proportion of patients after
nondisabling stroke are cognitively impaired compared to 
age- and education-matched community-dwelling controls. 
Moreover, poststroke patients who have ‘vascular cognitive 
impairment no dementia’ (VCIND) of moderate severity have 
a high risk of incident dementia, dependency and death. Fur-
ther studies are urgently needed to demonstrate effective 
cognition-enhancing therapies in VCIND given the scarcity 
of evidence-based treatment options. NeuroAiD is a tradi-
tional Chinese medicine that has been shown to induce neu-
roplasticity, promote cell proliferation and stimulate the de-
velopment of dense axonal and dendritic networks in animal 
stroke models. NeuroAiD may improve cerebral blood flow 
and functional recovery after stroke in patients.  Objective:  
To investigate the effects and tolerability of NeuroAiD II in 
patients with VCIND.  Methods:  The NeuroAiD II (MLC901) in 
Vascular Cognitive Impairment Study (NEURITES) is a 24-
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 Introduction 

 The Importance of Cerebrovascular Disease in 
Dementia and Cognitive Impairment 
 Dementia arising from cerebrovascular disease (CVD), 

or vascular dementia (VaD), is the second most common 
form of dementia in the elderly after Alzheimer’s disease 
(AD), constituting 15–20% of all dementia worldwide  [1] . 
In China and Japan, it may even surpass AD as the lead-
ing cause of dementia, accounting for up to 50% of all 
cases  [2] . As CVD and stroke increase with ageing and 
urbanization, the incidence of VaD is set to rise and 
emerge as a major public health issue. The public health 
significance of VaD is further demonstrated by findings 
from case-control studies demonstrating that a range of 
risk factors for VaD are CVD-related. More importantly, 
many of these risk factors are modifiable, and efforts 
aimed at preventing VaD may be integral in reducing de-
mentia in the elderly.

  It is important to note that the conventional defini-
tion of VaD is deficient as stroke may produce a spec-
trum of cognitive changes but not necessarily promi-
nent memory loss as in AD. The Canadian Study of 
Health and Ageing prospective cohort study of 10,253 
elderly persons reported that ‘vascular cognitive impair-
ment’ (VCI) was as common as AD. Of subjects with 
VCI, ‘vascular cognitive impairment no dementia’ 
(VCIND) was more common than either VaD or ‘mixed 
VaD and AD’. Furthermore, those with VCI had a sig-
nificantly higher rate of institutionalization and death 
 [3]  and half of those who had VCIND developed demen-
tia within 5 years  [4] . These findings are similar to pre-
vious estimates of the likelihood to progression to de-
mentia in mild cognitive impairment (MCI) individuals 
 [5] .

  VCIND as Treatment Target 
 Previous studies have suggested that a substantial pro-

portion of patients after nondisabling stroke are cogni-
tively impaired compared to age- and education-matched 
community-dwelling controls  [6] . Moreover, those who 
have VCIND of moderate severity had a higher risk of 
incident dementia  [7]  as well as dependency and death 
 [8] . Further studies are urgently needed to better clarify 
risk factors for deterioration, identify preventive mea-
sures to interrupt decline, and demonstrate effective cog-
nition-enhancing therapies.

  It is feasible to conduct clinical trials in patients with 
VCIND and a pilot study has suggested that rivastigmine, 
an acetylcholinesterase inhibitor, may improve executive 

function  [9] , which is in keeping with the neuropsycho-
logical profile of cognitive impairment due to CVD  [10–
11] .

  Nonclinical Studies on NeuroAiD 
 Recent pharmacological results show that NeuroAiD 

(MLC601) and NeuroAiD II (MLC901) improved sur-
vival, protected the brain from ischemic injury and de-
creased functional deficits in animal models of stroke and 
prevented neuronal death in an in vitro   model of excito-
toxicity using cultures of cortical neurons exposed to glu-
tamate. In addition, MLC601 and MLC901 have been 
shown to induce synaptogenesis, promote cell prolifera-
tion and stimulate the development of a dense axonal and 
dendritic network, so as to restore neurological and cel-
lular function in animal models of stroke by processes 
involved in neurogenesis, neuroplasticity and neuropro-
tection  [12] .

  Further preclinical evidence for the possible efficacy of 
NeuroAiD in poststroke cognitive impairment is provid-
ed by recent work which has shown MLC901 to prevent 
necrosis and apoptosis of hippocampal CA1 neurons af-
ter global ischemia and improved functional recovery in 
spatial memory as assessed by the Morris water maze 
 [13] .

  Hence, NeuroAiD may be effective in improving cog-
nition through these mechanisms in patients with 
VCIND.

  Clinical Studies on NeuroAiD 
 Two large double-blind controlled clinical trials were 

conducted in China, where the efficacy and safety of Neu-
roAiD was assessed compared to another traditional Chi-
nese medicine (TCM)  [14] . In these studies, 605 ischemic 
cerebral stroke patients (400 in the NeuroAiD group and 
205 in the control group) were enrolled in a time window 
of 2 weeks to 6 months after cerebral infarction. The 
pooled analysis showed that subjects receiving NeuroAiD 
were more likely to achieve an independent functional 
outcome at 1 month than those randomized to the con-
trol treatment group (relative risk, 2.4; 95% CI, 1.28–4.51; 
p < 0.007). Better improvement in neurological deficit 
score was in favor of NeuroAiD, although this was not 
statistically significant (weighted mean difference, 0.22; 
95% CI, –0.11 to 0.56; p = 0.18). Cognition was not as-
sessed. No severe adverse events were reported and only 
2 cases of nausea and vomiting were noted in subjects re-
ceiving NeuroAiD.

  These results formed the basis of the ongoing CHIMES 
study in acute stroke  [15] . Further safety studies have 

D
ow

nloaded from
 http://karger.com

/ced/article-pdf/35/Suppl. 1/23/2350832/000346234.pdf by Erasm
us U

niversiteit R
otterdam

 user on 04 M
ay 2023



 NeuroAiD in Vascular Cognitive 
Impairment 

Cerebrovasc Dis 2013;35(suppl 1):23–29
DOI: 10.1159/000346234

25

shown that NeuroAiD does not modify hemostasis, he-
matology, and biochemistry in normal subjects and stroke 
patients, nor does 3 months of NeuroAiD treatment in 
acute stroke patients affect laboratory or ECG parameters 
 [16, 17] .

  Recently, it has been shown that NeuroAiD increases 
cerebral blood flow velocities in stroke subjects, which 
was associated with improvement in measures of func-
tional recovery  [18] . This blood flow increase may be me-
diated by an effect on stimulating the microcirculation, 
an important process contributing to neuroplasticity in 
the central nervous system.

  The NeuroAiD II (MLC901) in Vascular Cognitive 
Impairment Study (NEURITES) 
 Traditional medicine is widely used globally in both 

developing and developed countries and is of rapidly 
growing health system and economic importance. Al-
though providers of traditional medicine seek better 
 recognition and support, many western-trained profes-
sionals have reservations about the benefits and safety of 
traditional medicine. This conflict between ‘uncritical en-
thusiasm’ versus ‘uninformed skepticism’ can only be re-
solved by improving the evidence base from which reli-
able conclusions can be drawn. Not only is there a need 
for better treatments, the source of which may come from 
TCM, but it is also vital that efforts are made to identify 
promising treatments from traditional medicine in a sci-
entifically credible format. Performing well-controlled 
randomized clinical trials would ensure that potentially 
beneficial practices are not neglected nor inadequately 
evaluated practices promoted.

  Establishing whether TCM stroke treatment, particu-
larly NeuroAiD with strong clinical and nonclinical basis, 
can be effective and safe through well-designed clinical 
trials for VCIND may open up the potential to develop 
improved treatments based on investigating the active in-
gredients and mechanisms of actions, as well as address a 
major public health issue.

  NeuroAiD (MLC601) has its origins from TCM and 
contains 9 herbal and 5 animal components. It is widely 
available in China and in many countries in Asia. In Eu-
rope, a simplified formulation (MLC901) consisting of 
only the 9 herbal components is available. The simplified 
formulation of MLC901 was chosen for investigation in 
this study. NeuroAiD II (MLC901) has been shown to be 
just as effective as NeuroAiD (MLC601) in preclinical 
studies of cellular and animal stroke models  [12]  and to 
have remarkable neuroprotective and neuroregenerative 
properties in an animal model of global ischemia  [13] .

  Our hypothesis is that NeuroAiD II is safe and effec-
tive in the treatment of poststroke cognitive impairment.

  Methods 

 Design 
 This is a 24-week, double-blind, randomized, placebo-con-

trolled phase II study of NeuroAiD II in patients with VCIND with 
a planned 1-year extended follow-up period.

  Study Population 
 Key Inclusion Criteria 
 Inclusion criteria were the following: male and female patients; 

age 55–85 years; outpatients; living with a caregiver; Rankin score 
 ≤ 3; diagnosis of CIND due to CVD; cognitive impairment docu-
mented by neuropsychological evaluation within 12 months of in-
dex stroke; no history of gradually progressive cognitive deficits 
before or after index stroke, and not demented by DSM-IV criteria.

  Key Exclusion Criteria 
 Exclusion criteria were the following: advanced, severe, and 

unstable disease of any type that may interfere with the efficacy 
evaluations or put the subject at special risk; no evidence of other 
neurodegenerative diseases or conditions in addition to CVD that 
may affect cognition; current diagnosis of dementia or major de-
pression (patients may be included if currently being treated on an 
antidepressant and stabilized after 3 months); disability that may 
prevent the subject from completing all study requirements (e.g. 
blindness, deafness, dysphasia), and intake of any investigational 
drug in the past 4 weeks or acetylcholinesterase inhibitors or me-
mantine in the past 3 months.

  These criteria are in keeping with the recommendations of the 
American Heart Association/American Stroke Association State-
ment  [19]  for Probable Vascular MCI (equivalent to VCIND):
 (1)  There is cognitive impairment and imaging evidence of CVD 

and 
 – there is a clear temporal relationship between a vascular 

event (e.g. clinical stroke) and onset of cognitive deficits, or 
 – there is a clear relationship between the severity and pattern 

of cognitive impairment and the presence of diffuse, sub-
cortical CVD pathology. 

(2)  There is no history of gradually progressive cognitive deficits 
before or after the stroke that suggests the presence of a non-
vascular neurodegenerative disorder. 

(3)  The severity of aphasia does not preclude proper cognitive as-
sessment. 

(4)  There is no evidence of other neurodegenerative diseases or 
conditions in addition to CVD that may affect cognition such 
as 
 – a history of other neurodegenerative disorders (e.g. Parkin-

son’s disease, progressive supranuclear palsy, dementia 
with Lewy bodies); 

 – the presence of AD biology as confirmed by biomarkers 
(e.g. PET, CSF, amyloid ligands) or genetic studies (e.g. PS1 
mutation), or 

 – a history of active cancer or psychiatric or metabolic disor-
ders that may affect cognitive function. 
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 Randomization 
 Study medication will be packed and uniquely identified using 

a random allocation sequence by staff not involved in the study, 
using a computer-generated randomization schedule. Random-
ization will be stratified on 2 major prognostic indicators: (a) 
Rankin score = 0–1, Rankin score = 2, Rankin score = 3 and (b) 
subcortical (i.e. lacunar infarct) versus cortical infarct. The ran-
domization list will be kept in a separate location by staff not in-
volved in the trial, who will keep the list private and only reveal 
treatment allocation upon receiving information demonstrating 
that the patient is eligible and has consented to the trial.

  Study Treatments 
 NeuroAiD II consists of a dry extract in capsule form to be 

taken orally at a dose of 2 capsules 3 times per day. Each 0.4 g of 
capsule contains extracts of 9 herbal components (radix astragali, 
radix salviae miltiorrhizae, radix paeoniae rubra, rhizoma chuan-
xiong, radix angelicae sinensis,  Carthamus tinctorius, Prunus per-
sica,  radix polygalae, and rhizoma acori tatarinowii). 

 The placebo will be produced by the same manufacturer as 
NeuroAiD II and would contain four constituents sold as food in 
China and known to have no active effect, namely barley, dried 
ripe fruit, noodle fish and citric acid, to ensure that the placebo has 
the same appearance as the active treatment.

  Primary and Secondary Outcomes 
 To test our hypothesis, NEURITES will primarily evaluate the 

comparative change from baseline of executive function as mea-
sured by the     Verbal Fluency test in patients with CIND due to CVD 
after treatment with either NeuroAiD II or placebo.

  Secondary outcome assessments include:
 (1)  Comparative change from baseline, after treatment with either 

NeuroAiD II or placebo, of cognitive function, as measured by 
the ADAS-Cog ,  MoCA ,  MMSE   and Cognitive Battery (Symbol 
Digits Modalities test, Maze, Digit Cancellation test, Clock 
Drawing test, Visual Memory test, Frontal Assessment Battery 
and Color Trails test 1 and 2). 

(2)  Effects of NeuroAiD II on activities of daily living as measured 
on the Alzheimer’s Disease Cooperative Study Activities of 
Daily Living (ADCS-ADL) scale for MCI. 

(3)  Effects of NeuroAiD II on behavior as measured on the Neu-
ropsychiatric Inventory. 

(4)  Effects of NeuroAiD II on depression as measured on the Ge-
riatric Depression Scale and the Beck Depression Scale. 

(5)  Safety assessment using adverse events, laboratory tests and 
vital signs. 
 In addition to clinical outcome measures, this study will also 

incorporate exploratory outcomes which may allow for biomarker 
discovery and the development of surrogate outcome measures:
 (1)  Effects of NeuroAiD II on magnetic resonance imaging (MRI) 

of lesion location (structural imaging), structural integrity of 
white matter pathways (diffusion-weighted imaging), neuronal 
function (resting studies) and perfusion (arterial spin labeling 
and MR angiography). 

(2)  Effects of NeuroAiD II on retinal and optic nerve imaging. 

 Novel Exploratory MRI and Retinal Imaging Measures 
 MRI has been shown to be a predictor of poststroke recovery 

 [20] , hence imaging of lesion location (structural imaging), struc-
tural integrity of white matter pathways (diffusion tensor imag-

ing), neuronal function (resting studies) and perfusion (arterial 
spin labeling and MR angiography) will be performed at baseline 
and 52 weeks to analyze treatment effects and relationship with 
cognitive and functional parameters.

  A novel approach is to investigate retinal imaging as the brain 
shares a similar embryonic origin as the retina. The retinal circula-
tion offers a unique perspective of cerebral microcirculation in 
vivo and may allow relatively easier access and accurate assessment 
of the vasculature for studying cerebrovascular pathophysiology 
and perhaps even the interaction between neurodegenerative pa-
thology and microvasculature. Previous epidemiologic studies 
showed that signs of retinal vascular changes, as markers of the 
cerebral microvasculature, are associated with stroke and cogni-
tive impairment. In the Atherosclerosis Risk in Communities 
study (ARIC) and the ARIC 14-year follow-up study  [21] , retinal 
vascular changes were associated with poorer cognitive function 
and cognitive decline, independent of traditional risk factors. 
Moreover, in the Cardiovascular Health study, it has been shown 
that retinal microvascular signs are associated with cognitive im-
pairment assessed by the MMSE, particularly in older hypertensive 
persons  [22] . Advanced computer-based programs will measure 
novel quantitative retinal vascular parameters which are more in-
dicative of the overall ‘optimality state’ of the retina and may reflect 
on the development of diseases from systemic vascular insults (e.g. 
hypertension, diabetes) in the cerebral microcirculation. We can 
then attempt to determine cognitive or functional outcomes by 
retinal vasculature readouts. In addition, since retinal abnormali-
ties have been shown in patients with AD in clinical studies  [23] , 
and cognitive functioning is reportedly related to retinal nerve
fiber layer thickness measured by scanning laser polarimetry in a 
large populated-based study  [24] , optic nerve changes may also be 
a relevant biomarker in patients with cognitive impairment.

  Study Flow 
 At baseline, eligible patients will be evaluated for additional

inclusion/exclusion criteria, vital signs, neuropsychological tests 
such as the ADAS-Cog, MoCA, MMSE and Cognitive Battery 
(Symbol Digits Modalities test, Maze, Digit Cancellation test, 
Clock Drawing test, Visual Memory test and Frontal Assessment 
Battery), Color Trails test 1 and 2 and verbal fluency, ADCS-ADL 
scale for MCI, Neuropsychiatric Inventory, Geriatric Depression 
Scale, Beck Depression Scale, and past/coexistent medical condi-
tions. MRI and retinal imaging will be performed at baseline and 
at 52 weeks. Laboratory examinations and ECGs will be evaluated 
at screening and week 24. Blood samples for biomarker discovery 
and measurement of NeuroAiD II components will be taken at 
baseline and 24 weeks and frozen for future analysis.

  At weeks 4 and 8, telephone calls will be made to patients and 
caregivers to ascertain compliance. At week 12, neuropsychologi-
cal and functional measures will be reevaluated. At weeks 16 and 
20, telephone calls will again be made to patients and caregivers to 
ascertain compliance. At week 24, neuropsychological and func-
tional measures will be reevaluated together with laboratory tests 
and ECG.

  All patients will have their vascular risk factors identified, treat-
ed and controlled as per the clinical practice guidelines of the Min-
istry of Health, Singapore. Information on concomitant medica-
tions will be collected as will data on control of vascular risk factors 
(e.g. blood pressure, glucose and lipids).
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  Adverse events and serious adverse events will be captured at 
every visit. In addition, patients who discontinue the study medi-
cation will be followed for safety evaluations through 24 weeks.

  At week 52, neuropsychological and functional measures will 
be reevaluated together with MRI and retinal imaging ( fig. 1 ;  ta-
ble 1 ).

  Neuropsychological Assessment 
 A neuropsychological test battery that has been validated for 

use in Singapore will be administered. The battery assesses six do-
mains, of which four are nonmemory domains. Education-adjust-
ed cutoffs of 1.5 standard deviations below established normal 
means are used on individual tests. Failure in at least half of the 
tests in a domain constitutes failure in that domain.

Screening
Eligibility confirmed

Informed consent obtained

Randomization

Week 4 (telephone check)
Compliance

Medical history/con meds/AE/SAE

Baseline
Vital signs

ECG, Laboratory, MRI, retinal scans
mRS, ADLs

Neuropsychological assessments
Medical history/con meds/AE/SAE

Standard Stroke Care
+

NeuroAiD II (MLC901)
(6 months)

Standard Stroke Care
+

Matching placebo
(6 months)

Week 8 (telephone check)
Compliance

Medical history/con meds/AE/SAE

Week 12
Vital signs

mRS, ADLs
Neuropsychological assessments

Medical history/con meds/AE/SAE

Week 24
Vital signs

ECG, Laboratory
mRS, ADLs

Neuropsychological assessments
Medical history/con meds/AE/SAE

Week 16 (telephone check)
Compliance

Medical history/con meds/AE/SAE

Week 20 (telephone check)
Compliance

Medical history/con meds/AE/SAE

Week 52
Vital signs

MRI, retinal scans
mRS, ADLs

Neuropsychological assessments
Medical history/con meds/AE/SAE

  Fig. 1.  Schematic flow of NEURITES.
mRS = Modified Rankin Scale; con
meds = concomitant medications; AE = ad-
verse events; SAE = serious adverse events. 
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  The nonmemory domains include the following: Attention, as 
defined by digit span, visual span and auditory detection 1; Lan-
guage, as defined by modified Boston naming and category flu-
ency (animals and food subtasks); Visuomotor speed, as defined 
by the symbol digit modality test, digit cancellation and maze task, 
and Visuoconstruction, as defined by Wechsler Memory Scale – 
revised visual reproduction copy task, clock drawing, and Wechsler 
Adult Intelligence Scale – revised subtest of block design.

  The memory domains are: Verbal Memory, as defined by word 
list recall (immediate, delayed, and delayed recognition) and story 
recall 1 (immediate and delayed), and Visual Memory, as defined 
by picture recall (immediate, delayed, and delayed recognition) 
and Wechsler Memory Scale – revised visual reproduction (imme-
diate, delayed, and delayed recognition).

  Determination of VCIND 
 As is commonly defined, patients with CIND are impaired in 

at least one domain of the neuropsychological test battery but do 
not meet criteria for dementia. In keeping with our previous 
study, where severity of CIND predicted incident dementia, 
CIND will be subclassified as CIND-mild (1–2 domains im-
paired) and CIND-moderate (3–6 domains impaired). VCIND 
will be determined by information collected at screening. All pa-
tients will have either computed tomography or MRI and pres-
ence of CVD (i.e. cortical and subcortical infarcts, hemorrhage 
and white matter disease) documented. Vascular risk factors such 
as age, diabetes mellitus, hypertension, hyperlipidemia, smoking, 
ischemic heart disease, peripheral artery disease, as well as his-
tory of previous stroke, angina and myocardial infarction, will be 
ascertained. Stroke subtype will be classified according to the 
TOAST criteria.

  MRI Acquisition 
 Every subject will undergo a 1-hour multi-modal MRI scan at 

baseline and at 52 weeks, including T1-weighted, T2-weighted, 
FLAIR, diffusion-weighted imaging (HARDI), BOLD and perfu-
sion MRI, and MRA. The MRI scans will be acquired on a 3-tesla 
whole-body MRI scanner with a state-of-the-art 32-channel head 
coil. Our imaging protocol starts with a localization scan in three 
orthogonal planes using fast gradient echo with matrix size of 256 
× 128, FOV = 240 mm, slice thickness = 5 mm and number of 
slices = 3.

  Retinal Imaging 
 A Canon CR1 digital nonmydriatic retinal camera will be used 

to obtain retinal photography after pupil dilation. Retinal photo-
graphs will be graded using a semiautomated computer-based pro-
gram that measures a range of retinal vascular parameters quan-
titatively, including retinal vascular caliber, vessel tortuosity, 
branching angles, junctional exponents and fractal dimensions, 
according to standardized protocols. The grading will be per-
formed by trained retinal photographic graders.

  Retina and optic nerve structural imaging will be performed 
with new spectral-domain optical coherence tomography 
(SDOCT). High-resolution (up to 3 μm) and 3D volume (200 + 2D 
images) scans will be performed for obtaining cross-sectional im-
ages of the retina and optic nerve.

  Sample Size 
 Data from our pilot study on VCIND showed that the within-

group mean change from baseline in verbal fluency standard de-
viation was approximately 2.5, hence the sample size necessary to 
detect a 2-point difference with a power of 90% and an alpha of 
0.05 is 68. A target of 100 patients has been set to allow for drop-
outs. With a standard deviation of approximately 27 s, as deter-
mined in the pilot study for the mean change from baseline in the 
Color Trails 2 test, the difference in population means that can be 
detected with the same specified power and type I error probabil-
ity and sample size is 20 s.

  Statistical Analyses 
 The data will be summarized with respect to demographic and 

baseline characteristics as well as efficacy and safety observations. 
Data will be presented for the complete intent-to-treat population 
(all patients having taken at least 1 dose of study medication) as 
well as the per-protocol population (all patients who completed 
the study without major protocol deviations). The safety evalua-
tion analysis compared the means of laboratory tests and vital signs 
using a 2-sample t test statistic with a 2-tailed alpha of 0.05. Fisher’s 
exact test was used to compare the proportions of patients who 
experience an adverse event, a serious adverse event or discon-
tinue medication because of either an adverse or serious adverse 
event.

  The mean change from baseline on the executive function cog-
nitive measures will constitute the primary analysis in this study. 
A 2-sample t test will be performed with a 2-tailed alpha of 0.05 to 
test the difference in mean change between placebo and NeuroAiD 
II groups for the specified primary and secondary outcomes. 
Where imbalances at baseline are present, linear regression will be 
used to adjust for baseline scores. All analyses will be performed in 
an intent-to-treat fashion.

Table 1.  Study visits and assessments in NEURITES

Procedure Screen-
ing

Base-
line

 Week

4 8 12 16 20 24 52

Inclusion/exclusion x
MRI x x
Retinal scans x x
Vital signs x x x x
Blood samples x x
ECG x x
Modified Rankin Scale x x x
Neuropsychology tests x x x x
ADCS-ADL for MCI x x x x
Neuropsychiatric Inventory x x x x
Geriatric Depression Scale x x x x
Beck Depression Scale x x x x
Medical history/conditions/

concomitant medication/
adverse events x x x x x x x x
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  Conclusions 

 There is very promising preclinical and clinical evi-
dence for the role of NeuroAiD in cognitive impairment, 
particularly for those with underlying vascular etiology. 
The NEURITE trial has the potential to set new standards 
for the systematic evaluation of Asian traditional medi-
cine for integration into standard medicine practice and 
establishing a novel therapeutic approach for improving 
cognition after stroke. Furthermore, novel MRI and reti-

nal imaging measures will be used in assessing treatment 
effects and relationships with cognitive and functional 
parameters.
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