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Abstract

Background: Stroke carries a poor long-term prognosis for
death and disability. There are few acute treatments that re-
duce death and disability after stroke. The ongoing interna-
tional, multicenter, randomized, placebo-controlled, dou-
ble-blind CHIMES trial is currently testing the hypothesis
that a 3-month course of the traditional Chinese medicine
MLC601 (NeuroAiD) is superior to placebo in reducing neu-
rological deficit and improving functional outcome after
acute ischemic stroke in patients receiving standard stroke
care. This extension study tests the hypothesis that at 2
years, an initial 3-month administration of NeuroAiD is supe-
rior to placebo in reducing neurological deficit and improv-
ing functional outcome in patients with cerebral infarction

of an intermediate range of severity. Methods: Study sub-
jects will be those who are already participants in CHIMES -
aged above 21 years, had signs and symptoms of acute
stroke, 6 < NIHSS < 14, neuroimaging consistent with isch-
emic stroke, and received study medication within 72 h of
stroke onset. A subject will not be eligible for inclusion in
CHIMES-E if they have withdrawn consent from all participa-
tion and follow-up for CHIMES. Subjects will be contacted at
6,12,18 and 24 months after CHIMES enrolment. After verbal
consent is obtained, subjects will be assessed for functional
state by the modified Rankin scale (mRS) and Barthel Index
(BI), and a history of recurrent vascular events as well as med-
ical events. The primary outcome measure will be the mRS
at month 24. Secondary outcome measures will be mRS and
Bl at 6, 12 and 18 months, and Bl at 24 months. Analysis will
be based on the intention-to-treat principle. If the number
of patients lost to follow-up is substantial, a sensitivity analy-
sis based on the last observation carried forward method will
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be carried out, to compare the results with those from the
main analysis without imputation. Based on a cumulative
odds ratio of 1.5 for the NeuroAiD group, a two-sided test of
5% type | error and an expected 30% dropout rate after
2 years of follow-up for the 1,100 patients recruited into
CHIMES, the 770 subjects with mRS data expected to be
available at year 2 yields an 89% power to detect a difference
in efficacy between NeuroAiD and placebo. Conclusions:
This study will provide evidence for the longer-term efficacy
of an initial course of a neurorestorative therapy after acute
ischemic stroke of intermediate severity.

Copyright © 2013 S. Karger AG, Basel

Introduction

Stroke is a major cause of death and disability in many
countries of the world with a dismal long-term prognosis.
One-year mortality after stroke is 33%; 37% of the survi-
vors remain dependent [1]. At 5 years after stroke, sur-
vival is approximately 40%, with about half of survivors
being disabled and dependent [2]. In a recent large mul-
ticenter clinical trial of stroke patients with a third of par-
ticipants coming from Asia, at a median follow-up of 4
years, 19-22% were disabled and 12-14% were depen-
dent, requiring regular help with everyday activities [3].
With the aging of Asian as well as global populations, the
number of disabled stroke survivors is likely to rise.

There are few acute treatments that reduce death and
disability after stroke. Organized inpatient care for stroke
patients reduces death, disability and institutionalization
at 1 year, with beneficial effects that are sustained for even
up to 10 years [4]. Intravenous thrombolysis within 3 h
and up to 4.5 h of acute ischemic stroke onset reduces dis-
ability at 3 months without increasing mortality [5, 6],
with continued benefit at 1 year [7]. However, not all hos-
pitals have geographical stroke units; few patients receive
thrombolytic therapy for various reasons [8, 9]. Alterna-
tive strategies using neuroprotectants have failed to live
up to their earlier promise [10]. Clearly, better treatments
are needed to enhance recovery after stroke.

There are conflicting results of the effect of pharmaco-
logical interventions later after stroke to enhance recov-
ery [11]. The recently published FLAME trial showed the
benefit at 3 months of fluoxetine combined with physio-
therapy among patients with ischemic stroke and motor
deficits [12]. However, the largest evidence base is for am-
phetamines [13]. Animal experiments show that amphet-
amines promote axonal sprouting into deafferentated
subcortical areas from contralesional projection neurons
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[14] as well as neurite growth followed by synaptogenesis
in the neocortex [15]. Clinical trials have shown no evi-
dence at present to support the use of amphetamine after
stroke; but there was a trend towards improved motor
function [16]. Moreover, a 5-week trial of amphetamine
in aphasia showed benefit at 6 months [17]. Another trial
showed benefit in motor recovery at 1 and 12 months af-
ter drug discontinuation [18]. These data suggest that the
beneficial effects of pharmacological interventions may
occur or be maintained after the drug has been stopped.
It is entirely possible that the apparent ‘lack’ of efficacy of
neurorestorative interventions thus far may not just be
due to small sample sizes or varying severity of study sub-
jects, but rather to premature summative assessment, and
that an assessment at an extended time frame might show
positive effects.

Traditional medicine is widely used throughout Asia
after stroke [19]. Previous clinical studies performed in
China have shown that MLC601 (NeuroAiD), a tradi-
tional Chinese medicine (TCM), increases recovery from
neurological disability and functional outcome in stroke
patients and thus may be beneficial in poststroke reha-
bilitation [20-23]. It has no adverse effects on hemato-
logical or biochemical parameters [23-25]. NeuroAiD
combines 9 herbal components and 5 animal compo-
nents. It is manufactured by Shitian Pharmaceutical in
Tianjin (certified as GMP compliant by Sino-FDA) and
was registered with the Sino-FDA in August 2001 for the
treatment of stroke recovery. While its exact mechanism
of action is not known, it has been shown to increase ce-
rebral blood flow after stroke, which may assist in recov-
ery [26]. It appears to induce neurogenesis in rodent and
human cells, promote cell proliferation as well as neurite
outgrowth, stimulate the development of a dense axonal
and dendritic network, and activate Kytp channels [27-
29].

In the ongoing CHIMES study, an international, mul-
ticenter, randomized, double-blinded, parallel-group
phase III trial with 1,100 subjects, the hypothesis being
tested is that MLC601 (NeuroAiD), 4 capsules 3 times a
day taken over a 3-month period, is superior to placebo
in reducing neurological deficit and improving function-
al outcome after acute ischemic stroke in patients receiv-
ing standard stroke care [30]. An extension study of
CHIMES provides a rare opportunity to study the long-
term effects of a short course of a neurorestorative treat-
ment. There are many potential trajectories thereafter
over the longer term - if they have benefited, treated sub-
jects may continue to improve, sustain an improvement
or deteriorate; if harmed they may recover, maintain sta-
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Table 1. CHIMES-E measurement and evaluation schedule

Base- Month

line

Parameters

3 6 12 18 24

Eligibility check
Informed consent

Demographic data

Vital signs
Time from stroke onset

Medical history

Physical examination
Neurological evaluation

Stroke history
Risk factors
Previous medication

SRR R R R

Ongoing medication/change in
concomitant medication

CT scan/MRI brain

Laboratory examination

NIHSS

mRS

BI

MMSE

Drug accountability and compliance
Medical event

RN R
SRR
M

X X X X

tus quo or deteriorate further; if static they may show late
recovery, continue their static state or deteriorate. Such
information will be most helpful to better understand the
chronic effects of short-term therapies.

CHIMES-E will test the hypothesis that NeuroAiD
given over the initial 3 months is superior to placebo in
reducing neurological deficit and improving functional
outcome at 2 years in patients with cerebral infarction of
an intermediate range of severity on the National Insti-
tutes of Health Stroke Scale (NIHSS).

Methods

Study Design
CHIMES-E is an observational study that will assess outcomes
in subjects over the 21 months following their exit from CHIMES.

Study Population Inclusion/Exclusion Criteria

A subject will be eligible for inclusion in CHIMES-E if random-
ized into CHIMES - aged above 21 years, had signs and symptoms
of acute stroke, 6 < NIHSS < 14, neuroimaging consistent with
ischemic stroke, and received study medication within 72 h of
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stroke onset. A subject will not be eligible for inclusion in CHIMES-
E if they have withdrawn consent from all participation and fol-
low-up for CHIMES.

Baseline Data
Baseline data obtained at entry into CHIMES will be used.

These include:

o Demographic data: date of birth, gender, ethnicity

o Time from stroke onset

o Risk factors: previous myocardial infarction, angina, hyperten-
sion, peripheral vascular disease, diabetes mellitus, hyperlipid-
emia, smoking history, habitual drinking

o Stroke history: date of previous stroke, type of stroke

o Medical history: neurological, cardiovascular, endocrine, he-
matological, eyes, ear, nose, throat, peripheral vascular, respi-
ratory, gastrointestinal, hepatic, renal, genitourinary, dermato-
logical, musculoskeletal, neoplasia, immune, and psychiatric

o Vital signs: temperature, weight, height, blood pressure, pulse
rate

o Physical examination: general appearance, neurological, eyes,
head and neck, ear, nose throat, heart, lungs, abdomen, lymph
nodes, genitourinary, extremities, skin, musculoskeletal, im-
mune, and psychiatric

o NIHSS

o Prestroke modified Rankin score (mRS)

« Mini-Mental State Examination (MMSE)

o Previous and ongoing medications: name of drugs, route, dos-
age, frequency, date started, date stopped, indication

Assessment Time Points
Neurological recovery of the subjects will be assessed at:
« month 6 (1 month)
o month 12 (+1 month)
o month 18 (+1 month)
o month 24 (+1 month)

Assessments Performed
Subjects will be contacted by telephone. After explaining the
nature of the study using a standardized telephone script, verbal
consent will be obtained prior to performing the assessments. The
data will be recorded on a standardized case report form. The as-
sessments include (table 1):
« mRS
o Barthel Index (BI)
o Self-report of having received rehabilitation
o Self-report of having received TCM
o Self-report of having suffered a new vascular event - stroke or
myocardial infarction; or died - if so, the cause
o Self-report of developing other significant illnesses

Study Endpoints
The primary efficacy endpoint is the mRS grades at month 24
(+1 month)
The secondary endpoint measures will be the functional recov-
ery of the subjects as assessed by:
o mRSscale gradesat month 6 (+1 month), month 12 (+1 month)
and month 18 (+1 month)
e BI at month 6 (+1 month), month 12 (+1 month), month 18
(+1 month), and month 24 (+1 month).
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Concomitant Therapies

There are no planned therapeutic study interventions. All sub-
jects will continue to receive medical and rehabilitative care in con-
sultation with their physicians.

Premature Discontinuation
A subject may be withdrawn prematurely under the following
circumstances:
o Withdraw consent
 Protocol violation
o Ifwarranted for subject’s best interest at the investigator’s dis-
cretion

Statistics and Outcome

Power Analysis

We assume that 35% of moderately severe stroke pa-
tients will be dead (mRS = 6) and 25% will be dependent,
distributed among mRS 2-5, at 2 years [1-3]. We expect
an overall 30% dropout rate after 2 years of follow-up for
the 1,100 patients recruited into CHIMES. Assuming 770
subjects with mRS data are available at year 2, a cumula-
tive odds ratio of 1.5 for the NeuroAiD group and a two-
sided test of 5% type I error, the power of the study is ap-
proximately 89%. Even with a sample size as low as 606,
we can ensure at least 80% power.

Efficacy Analysis

Analysis will be based on the intention-to-treat prin-
ciple. If the number of patients lost to follow-up is sub-
stantial, a sensitivity analysis based on the last observa-
tion carried forward method will be carried out, to com-
pare the results with those from the main analysis without
imputation.

Per Protocol and Subgroup Analysis
Per protocol analysis will be performed for primary
and secondary efficacy outcomes as described above.
Subgroup analysis will be performed for the following:
o Time from stroke onset: therapeutic window <24 h
and therapeutic window >24 h
o NIHSS score: patients with 6 < NIHSS < 10 and pa-
tients with 10 < NIHSS <14.
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Conclusions

This study will provide evidence for the longer-term
efficacy of an initial course of a neurorestorative therapy
by TCM, specifically NeuroAiD, after acute ischemic
stroke of intermediate severity. The novel study design of
long-term assessments after initial short-course therapy
should spur further evaluation of treatments previously
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