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Abstract Introduction: No licensed medications are available to treat vascular dementia (VaD).
Methods: Patients were randomly assigned to experimental groups (SaiLuoTong [SLT] 360 or
240 mg for groups A and B for 52 weeks, respectively) or placebo group (SLT 360 mg and
240 mg for group C only from weeks 27 to 52, respectively).
Results: Three hundred twenty-five patients were included in final analysis. At week 26, the differ-
ence in VaD Assessment Scale–cognitive subscale scores was 2.67 (95% confidence interval, 1.54 to
3.81) for groups Aversus C, and 2.48 (1.34 to 3.62) for groups B versus C (both P, .0001). However,
at week 52, no difference was observed among the groups on the VaD Assessment Scale–cognitive
subscale (P 5 .062) because of the emerging efficacy of SLT in placebo beginning at week 27.
Discussion: This study suggests that SLT is effective for treatment of VaD, and this compound Chi-
nese medicine may represent a better choice to treat VaD.
� 2018 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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1. Background

Vascular dementia (VaD) is a cognitive dysfunction syn-
drome caused by ischemic stroke, hemorrhagic stroke, and
cerebral vascular disease [1]. In China, the prevalence of
VaD is 1.50% [2], and it is estimated that there are approxi-

mately three million patients with this disease [2,3].
Although acetylcholinesterase inhibitors, such as
donepezil, galantamine, and rivastigmine, showed positive
therapeutic effects on VaD in clinical trials, there are still
no licensed medications that meet the criteria of the US
Food and Drug Administration or the European Medicine
Agency for this disease [1]. This requires that the drugs
should show global or functional benefits, in addition to
cognitive benefits, for approval [4,5]. In recent years, an
increasing number of clinical trials have been conducted to
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test the effects of compound Chinese medicines for treating
VaD, and many have shown positive effects by improving
cognitive or behavioral symptoms [6].

The SaiLuoTong (SLT) capsule is a modern compound
Chinese medicine that is manufactured by Shineway Phar-
maceutical Group Co., Ltd (Shijiazhuang, China). It con-
sists of active ingredients quantified in milligrams (for
details, see eTable 1 in Supplementary 2) and derived
from Ginkgo biloba, ginsenosides, and saffron in a 5:5:1
proportion per capsule, based on preclinical studies.
Ginkgo biloba has antiinflammatory properties [7] and
stimulates hippocampal neurogenesis [8]. Ginsenoside
Rg1 inhibits oxidative stress-induced neuronal apoptosis
[9], protects against neurodegeneration in cultured hippo-
campal neurons [10], and improves memory function in
Alzheimer’s disease (AD) and estrogen-deficient rat
models [11,12]. Saffron has the capacity to scavenge
oxygen free radicals [13], improve learning and memory
in animal models of chronic stress [14], and alleviate
neuronal injury in vitro and in vivo [15]. It also moderately
inhibits acetylcholinesterase, which is the main effect of
donepezil in AD [16], and a clinical trial showed that
saffron has similar cognitive-enhancing effects to donepezil
in patients with AD [16]. All of these functions of Ginkgo
biloba, ginsenosides, and saffron in SLT are related to po-
tential mechanisms that could help treat VaD.

Therefore, we hypothesized that SLT may have therapeu-
tic efficacy in patients with mild-to-moderate VaD and de-
signed the present clinical trial to test this.

2. Methods

2.1. Study design and participants

This 59-week, phase II, randomized, controlled, double-
blind, parallel-arm study was performed at 16 academic cen-
ters throughout China. A protocol amendment was made on
April 27, 2013, which increased the follow-up period from
61 week to 62 weeks for each visit to reduce the dropout
rate. Fig. 1 displays an overall schematic of the design.

Eligible patients had to be aged �40 years, male or fe-
male, Han Chinese, have�5 years of education, have a diag-
nosis of probable VaD of mild to moderate severity, and have
evidence of ischemic lesions on brain magnetic resonance
imaging. Exclusion criteria were non-VaD primary dementia
or non-ischemic VaD, disturbances of consciousness, severe
aphasia, physical disabilities, or any other factor that could
preclude the completion of neuropsychological testing.
The full details of the inclusion and exclusion criteria are
provided in eAppendix 1 in Supplementary 2.

The study protocol (Supplementary 1) was approved by
independent ethics committees at all study sites. Written
informed consent was obtained from each patient, or from
the patient’s legal guardian or representative, before enroll-
ment. This study was registered at ClinicalTrials.gov
(NCT01978730).

2.2. Randomization and masking

Randomization was performed using an interactive web
response system and stratified according to severity of VaD
(two levels: mild and moderate) and center (16 centers in
total). Interactive web response system generated the
randomization sequence with 33 blocks ! 12 (4:4:2:2).
The patient randomization file consisted of the trial
randomization number and treatment group code. A drug
kit number list was generated and subsequently assigned
to the patients by interactive web response system. The
personnel involved in the execution and data analysis
were blinded to the drug kit randomization list. Study par-
ticipants, their caregivers, and all assessors remained
blinded to the treatment assignments throughout the study,
and safety assessors were not permitted to be involved in
the primary efficacy assessments. The SLT and placebo
were identical in appearance, smell, and taste, to maintain
blinding.

2.3. Study intervention

The trial began with a 1-week screening period and a 4-
week placebo run-in period, and participants were randomly
assigned to four groups: group A, SLT 360 mg, and group B,
240 mg SLT, for 52 weeks; group C (C1 and C2), placebo for
the first 26 weeks and switched to SLT 360 mg and 240 mg,
respectively, for the next 26 weeks (Fig. 1). Treatment
compliance was monitored by counting the capsules. The
number of capsules taken was recorded in a diary and re-
viewed at each clinic visit.

2.4. Primary and second outcomes

The coprimary outcomes included the Vascular De-
mentia Assessment Scale–cognitive subscale (VaDAS-
cog) [17] and Alzheimer’s Disease Cooperative Study–
Clinical Global Impression of Change (ADCS-CGIC)
scores [18]. The VaDAS-cog is composed of 14 items
related to memory and orientation, language, the ability
to practice, attention focus, and executive function
(score ranges from 0 [no impairment] to 90 [serious
impairment]). The ADCS-CGIC is a version of the clini-
cian’s interview-based impression of change plus care-
giver input [19,20] and covers four domains (general,
mental cognitive state, activities of daily living
[ADLs], and behavior), with scores ranging from 1
(significant improvement) to 7 (severe deterioration).
An experienced clinician performed the ADCS-CGIC
and was blinded to all of the other psychometric assess-
ments. The secondary outcomes included the Mini–
Metal State Examination (MMSE), ADCS-ADLs, and
Clinical Dementia Rating (CDR) scale scores, perfor-
mance on the clock drawing task (CLOX) and the Chi-
nese version of the executive interview (C-EXIT25),
and the Neuropsychiatric Inventory (NPI). These scales
evaluate global cognition, living ability, dementia
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