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Abstract

Background: Vascular dementia is one of the most common forms of dementia. At now,
there is no treatment available to cure vascular dementia or to alter its clinical course. Some
studies suggest that some drugs may be useful in controlling symptoms. The aim of this study
was to evaluate the effects of donepezil, memantine, rivastigmine and galantamine on mean
flow velocity and Mini-Mental State Examination of patients with vascular dementia in a
three- month follow-up period.

Methods: This double-blind clinical trial was conducted on 44 patients with vascular
dementia. Vascular dementia was diagnosed based on the DSM-V criteria. According to the
order of entry into the study, the participants were treated with one of the selected drugs
[donepezil (10 mg/d), memantine (10 mg/d), galantamine (8 mg/d) and rivastigmine (6
mg/d)]. The sampling finished whenever 11 patients in each group completed the three-month
trial. The MMSE and color Doppler ultrasound was performed for all participants before and
three months after the intervention.

Results: According to the findings, there was no significant difference among the groups in
the frequency of variables and the mean scores of Mini-Mental State Examination before the
intervention, but the administration of memantine and donepezil significantly increased Mini-
Mental State Examination score (P = 0.009 and P = 0.001 respectively). Moreover,
rivastigmine, galantamin and donepezil significantly increased mean flow velocity in some
arteries.

Discussion: Memantine and donepazil improve cognitive function in patients with vascular

dementia. Rivastigmine, galantamin and donepezil have some effects on cerebral blood flow.

Introduction

The prevalence of dementia among people over 60 is about
5-7% (1). Vascular dementia is the second leading cause of
dementia in many countries (2, 3). In this type of dementia,
clinical symptoms develop after a stroke and cause functional

impairment in the patient that eventually, affects the patient’s
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family and community (4). Currently, there is no approved
treatment to control clinical signs of post stoke dementia (2, 5).
Rivastigmine, donepezil, memantine, and galantamine are
approved drugs that their therapeutic effects have been proven
in the treatment of dementia caused by Alzheimer's disease (6-

9). However, literature review indicates that there is no
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consensus on their therapeutic effects in vascular dementia (5,
7,10, 11). According to a review study conducted by Farooq et
al. in 2017, donepezil has had somewhat beneficial cognitive
effects on patients with vascular dementia, galantamine has
showed some beneficial effects on patients afflicted with both
vascular dementia and AD, and the benefits of rivastigmine and
memantine in the treatment of vascular dementia were not
clear (5). Servello et al. (2014) studied the effects of rivastigmine
on the Mini-Mental State Examination (MMSE) score of
patients with vascular dementia and reported that the MMSE
score remained the same after 6 months in patients who
received rivastigmine and aspirin, whereas it decreased
significantly in those who were treated with only aspirin (7).
Ghorbani et al. (2009) investigated the effects of donepezil on
mean blood flow velocity (MFV) in cerebral arteries of patients
with AD and found that donepezil, especially at a dosage of 10
mg/d, can increase the cerebral blood flow and the MMSE score
of these patients (11). As an alternative to invasive techniques
such as angiography, Doppler ultrasound is a safe technique for
studying cerebral blood flow (12, 13). Given that hemodynamic
abnormality is the main cause of vascular dementia, the present
study compared the clinical effects of the above-mentioned

drugs on MFV.

Methods

This double-blind clinical trial was conducted on 44
patients with vascular dementia in Shafa Hospital, Kerman/
Iran in 2018-2019. Vascular dementia was diagnosed based on
the DSM-V criteria (14).The range of disease duration was 3-
12 months. Patients with any underlying disease other than
hypertension (HTN), diabetes (DM), hyperlipidemia (HLP)

and ischemic heart disease (IHD), and patients that took any
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drug such as sedatives and opiates other than those for
controlling HTN, DM, HLP, and IHD, were excluded from the
study. The participants were selected through convenience
sampling. The MMSE scores of the patients before the study
ranged between 10 and 27 (15). The patients showed no
difference in terms of the level of education. After ensuring that
all participants and one of their family members were fully
aware of the research method, an informed consent was taken.
The dosages of donepezil, rivastigmine, and memantine were
gradually increased from 5 mg/d to 10 mg/d over 10 days, from
1.5 mg twice a day to 3 mg twice a day over one week, and from
5 mg/d to 10 mg/d over one week, respectively; while,
galantamine was administered at the stable dosage of 8 mg/d.
The trial lasted three months. Considering the possibility of
attrition and poor window in ultrasound, a greater number of
patients were selected for the study. The sampling was stopped
whenever 11 patients in each group completed the three-
month trial. The MMSE was done in the morning under the
same environmental conditions for all patients, and color
Doppler ultrasound was performed for all participants before
the intervention and three months after the intervention. For all
cases, ultrasonography was performed with a Multi-Dop X
Digital- DWL ultrasound instrument. Posterior cerebral
arteries (PCAs), middle cerebral arteries (MCAs), anterior
cerebral arteries (ACAs), vertebral arteries (VAs), and the
basilar artery (BA) were investigated using a 2-MHz probe and
the internal carotid artery (ICA) was investigated using a 4-
MHz probe. The mean flow velocity of each cerebral artery was
measured at the standard depth (16). In this study, diabetes was
defined as having a fasting blood sugar level of 126 or greater or
being under the treatment, hypertension was defined as having

a systolic blood pressure of greater than 160 mm Hg or a
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diastolic blood pressure of greater than 90 mm Hg or being
under the treatment, and ischemic heart disease was defined as
the history of angina, myocardial infarction or congestive heart
failure diagnosed by a cardiologist (17). This research was
approved by the Ethics Committee of Kerman University of
Medical Sciences (IRKMU.AH.REC.1397.093), and was
registered on the Iranian Registry of Clinical Trial
(IRCT20181210041912N1). Personal information of patients,
including age, gender and the history of underlying diseases,
medications, and the MMSE score, and MFV of cerebral
arteries were recorded on a special checklist. The level of
significance was determined to be p<0.05 and the data were
analyzed using Chi-square test, independent t-test and paired t-

test.

Results

Twenty three (52.27%) of the patients were male and the
rest were female. Table 1 shows demographic information and
vascular risk factors of the different groups. None of the patients
were smoker after stroke. There was no significant difference
between the groups on the baseline variables (Table 1). Table 2
shows the mean MMSE scores in the groups before and after
the intervention. As it is seen, there was no significant difference
among the groups on the baseline variables and the mean
MMSE scores before the intervention, but the administration
of memantine (p=0.009) and donepezil (p=0.01) increased the
MMSE scores significantly. The findings also demonstrated
that all studied drugs, except memantine, improved the MFV
in some arteries (Table 3). Rivastigmine increased the MFV in
PCAs (p=0.003) and ACAs (p=0.045) and galantamine
(p=0.001) and donepezil (p=0.001) improved the MFV in
PCAs.

Table 1. The comparison of baseline variables among the studied groups

Memantine Rivastigmine Galantamine Donepezil p.value
Sex
Female 5 (45.5) 6 (54.5) 4(36.4) 6(54.5) 0.801
Male 6 (54.5) 5 (45.5) 7(636) 5 (45.5)
IHD
Yes 4(36.4) 4(364) 4(36.4) 5 (45.5) 0962
No 7(63.6) 7(63.6) 7(63.6) 6 (54.5)
HLP
Yes 4(364) 5 (45.5) 5 (45.5) 4(36.4) 0.945
No 7(636) 6 (54.5) 6 (54.5) 7(6356)
DM
Yes 5 (455) 6 (54.5) 5 (455) 5 (455) 0.965
No 6 (54.5) 5 (455) 6 (54.5) 6 (54.5)
HTN
Yes 7(63.6) 6 (54.5) 5 (45.5) 7(636) 0.797
No 4(36.4) 5 (45.5) 6 (54.5) 4(36.4)
Mean age (year) 63.36+9.63 64.27+9.38 67.36+8.96 66.36+10.80 0.757
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Table 2. Comparison of MMSE mean scores before and after the intervention in the studied groups

Grouy|
P Memantine Rivastigmine Galantamine Donepezil
MMSE score
Before the intervention 16.18+3.37 15.81+3.34 16.09+3.08 17.09+4.01
After the intervention 1763:382 1518345 1672390 1890+364
pvalue 0.009 011 0451 0.001
Table 3. Comparison of MFV before and after the intervention in the studied groups
Memantine Rivastigmine Galantamine Donepezil p.value*
BA Before 597241802  5254:1492 55.00:24.05 55,18+15,01 0541
After 0.609
6061592 50+16,51 65:15.69 6254+17.96
pvalue® 0.903 0319 0212 0340
VA Before 613141456  6322+1173 59.18+10.08 60:14.62 0638
Alter 64£12.95 65544952 61.18+1447 eLoar12s 092
pvalue 0618 0538 0642 0845
0.806
PCA Before 50.68+9.07 58591263 56274810 56,63:6.68
After 0.240
739041129 833641155 7418:10.82 83:31416.17
pvalue® 0.056 0.003 0.001 0001
ACA Before 0.738
615441934  6295:1233 6854:14.83 634515
After 745011251 77.45:1486 7418:1731 721301491 0872
p.value® 0.058 0.045 0457 0223
MCA Before 655041308 60.09:0.55 6045:16.41 ea77c1081 096
After 0170
6831£1649  5895:1508 57.63:11.64 67311141
p.value® 0639 0.804 0641 0359
ICA Before 609011302 64591862 6495:11.75 661811005 0966
After 635041185 6590051 693141197 78180671 008
p.value® 0.664 0.852 0462 0.09%4

Discussion

The present study investigated the effects of rivastigmine,
donepezil, memantine, and galantamine on cognition and
MFV of patients with vascular dementia. Memantine and
donepezil significantly increased the MMSE scores in the
studied groups. Since there was not any significant difference

between the studied groups in terms of demographic factors,
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cerebrovascular risk factors, and MMSE before the
intervention, it can be concluded that the administration of
memantine and donepezil improved cognitive function of
patients with vascular dementia. Similar studies corroborate
this finding regarding donepezil. In their clinical trial,
Wilkinson et al. noticed that donepezil at 5 mg and 10 mg doses

increased the MMSE scores compared to the control group
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(17). Roman et al. conducted a double-blind clinical trial and
reported that the administration of donepezil had beneficial
effects on daily living activities (18). In Romén et al. study,
donepezil improved cognitive function of patients with
vascular dementia but had no effect on their global function
(19). Contrary to our findings and the above-mentioned
studies, Dichgans reported that donepezil had no effect on
Alzheimer’s disease Assessment Scale-cognitive subscale
(ADAS-cog) in patients with CADASIL (15). Consistent with
the present study, Wilcock et al. showed that memantine has
positive mental effects based on ADAS-cog (20). Orgogozo
conducted a clinical trial on patients with vascular dementia
and concluded that memantine affected ADAS-Cog but did
not change global function (21). The findings of the present
study did not prove any therapeutic effects for rivastigmine and
galantamine. However, a few studies have reported the effects
of galantamine (22, 23) and the positive effects (24) and
negative effects (25,26) of rivastigmine. In the present study, the
administration of rivastigmine, donepezil, and galantamine
increased blood flow in some arteries, especially in PCAs, but
these effects seem to be limited and there was no similar study
for comparison of the results. However, it is interesting that this
effect was more pronounced on PCAs for all the studied drugs,
although this may be a coincidental finding. Because the effects
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