
                                              [Geriatric Care 2021; 7:9891]                                                                [page 93]

The role of association
between the cholinergic
precursor choline alphoscerate
and sulodexide in vascular
dementia
Angelo Di Salvo
Simple Long-Term Care Unit, Bianchi’s
Hospital of Corleone, ASP Palermo,
Italy

Abstract

Dementia is a syndrome of acquired
intellectual deficit resulting in significant
impairment of social or occupational func-
tioning. Vascular dementia (VaD) is the sec-
ond most common causes of dementia after
Alzheimer’s disease, causing around 15%
of cases. However, unlike Alzheimer’s dis-
ease an involvement of the cerebral cholin-
ergic system in the pathophysiology of VaD
has been hypothesized and there is no stan-
dard treatment. In the Vascular Dementia
Italian Sulodexide Study (VA.D.I.S.S.) the
positive results obtained with the sulodex-
ide are worthy of note. In this study 40 eld-
erly subjects with recent onset (less than 9
month) slight to moderate mental deteriora-
tion due to vascular origin were observed
for nine months during oral treatment with
sulodexide and choline alphoscerate with
the aim of analyzing whether therapeutic
effects can be enhanced. These preliminary
results suggest that the additional therapy of
choline alphoscerate with sulodexide repre-
sents a way to increase the beneficial effects
of cholinergic therapies in the VaD and
improve all the different examinate score:
mini mental state evaluation (MMSE), basic
activities of daily living (ADL), instrumen-
tal activities of daily living (IADL). 

Introduction

Vascular dementia (VaD), a heteroge-
neous group of brain disorders, defines
alterations in cognition, ranging from minor
deficits to full-blown dementia.1-5
Attributable to cerebrovascular causes is
responsible for at least 15% of cases of
dementia, being second only to Alzheimer’s
disease (AD).6 The cognitive outcome of
patients with VaD may be as severe as in
AD, but morbidity and mortality are usually
worse. The conventional vascular risk fac-
tors (arterial hypertension, diabetes, athero-
sclerosis, smoking, etc.) explain only par-

tially the causes of vascular dementia.7-9
The diagnosis of VaD resides in clinical cri-
teria determining a cognitive impairment,10
the presence of cerebrovascular disease and,
only in the case of post-stroke dementia or
multi-infarct dementia, a temporal relation-
ship between these. Central to the disease
mechanism is the crucial role that cerebral
blood vessels play in brain health,11,12 not
only for the delivery of oxygen and nutri-
ents, but also for the trophic signaling that
links inextricably the well-being of neurons
and glia to that of cerebrovascular cells.13
Cholinergic deficits are well documented in
VaD, independently of any concomitant
alterations.14 Cholinergic structures are vul-
nerable to ischemic damage particularly of
the telencephalon as well as numerous brain
areas involved in cognitive activities.15
Vascular disorders can worsen the perform-
ance of daily activities causing frequent
requests for intervention by health facili-
ties16,17 Based on these considerations, in
our study two active drugs were used, one
on vascular problems and the other on the
production of acetylcholine and both on
cholinergic hypofunction.

Choline alphoscerate in vascular
dementia

Choline alphoscerate (alfa glyceryl-
phosphorylcholine) is a precursor of second
generation choline. From the biochemical
point of view it is a phospholipid: in fact it
enters the composition of cell membranes.18
It easily crosses the blood-brain barrier after
oral intake and, when it reaches the brain,
increase the brain content of choline and the
release of acetylcholine because choline
alphoscerate is hydrolyzed to choline which
is the precursor of the neurotransmitter
acetylcholine, and is used for the improve-
ment of cognitive dysfunction in patients
with dementia of neurodegenerative and
vascular origin.19-21 Some of its specific
activities: better ATPase activity of mem-
branes, anti-edema effect on the neuron,
during cerebral ischemia. It would antago-
nize the increase in NEFA induced by cere-
bral ischemia, stimulate the biosynthesis of
phospholipids of membranes during cere-
bral hypoxia. It reduces the excitation
threshold values of the pyramidal system. It
would have dopaminergic activity by acting
on the nerve centers which depend on the
substantia nigra. It has an elimination half-
life of 0.5-6.2 hours and is completely
absorbed following oral administration. The
pharmacokinetic studies demonstrate the
excellent bioavailability of the oral formu-
lation which is indicated in cerebrovascular
pathology.22 It is estimated that it will be
incorporated into brain phospholipids with-
in 24 hours of absorption. Furthermore, the

increase in brain levels of choline after oral
intake occurs significantly more than in
another choline precursor, cytidine-5-
diphosphocoline.23 Choline alphoscerate
stimulates the release of acetylcholine in the
hippocampus and striatum, improving the
learning memory processes. Choline
alphoscerate has been shown to improve
mnesic and attentional performance in
humans with cognitive vascular disorder
with greater efficacy than L-
acetylcarnitine.24 Similarly, the increase in
memory and attention scores, and an
improvement in affective and somatic
symptoms was observed in three other
homogeneous studies on patients with cere-
bral vascular insufficiency.25,26

Sulodexide in vascular dementia
Sulodexide (SDX), a sulfated polysac-

charide complex extracted from porcine
intestinal mucosa, is a blend of two gly-
cosaminoglycan (GAG) entities, namely a
fast-moving heparin (HP) fraction and a
dermatan sulfate (DS: 20%) component.
The compound is unique among HP-like
substances in that it is biologically active
by both the parental and oral routes. SDX
administrated parenterally displays an
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antithrombotic action like that of HPs but
associated with other alterations of the
blood clotting mechanism and tests, thus
being much less conducive to bleeding risk
than HPs. When given orally, SDX is asso-
ciated with minimal changes in classic
coagulation tests but maintains several
important effects on the structure and func-
tion of endothelial cells (EC), and the inter-
cellular matrix. These activities include
prevention or restoration of the integrity
and permeability of EC, co-interaction ver-
sus chemical, toxic or metabolic EC injury,
regulation of EC-blood cell interactions,
inhibition of microvascular inflammatory
and proliferative changes, and other similar
effects, thus allowing oral SDX to be con-
sidered as an endothelial-protecting
agent.27 In the VADISS (VaD Italian SDX
study), a multicenter, double-blind trial, 86
patients with ascertained VaD were ran-
domly treated with oral SDX or PTX for 6
months, efficacy assessed by means of a
validated rating scale for dementia (GBS)
was in favor of SDX vs PTX in terms of the
amelioration of motor, cognitive, and emo-
tional functions. 

Materials and Methods

Aim of the study was to verify the effi-
cacy and tolerability of an oral formulation
of choline alfoscerate plus sulodexide in
elderly patients with vascular dementia. 

The study was not sponsored by phar-
maceutical companies that manufactured
the tested drugs. The medicinal products
used were prescribed at the dosages recom-
mended in the marketing authorization. The
inclusion of patients in each therapeutic
strategy was not decided in advance but at
random and the decision to prescribe the
drug was entirely independent of the deci-
sion to include the patient in the study.
Patients were informed about participation
in the study and their privacy was protected
throughout the course of the study. Being an
observational study was only notified to the
local Ethics Committee.

Subjects
The observational study included 40

elderly (22 females, 18 males, mean age 77
+/–8, range 69-85) enrolled from ambulato-
ry of Geriatrics of the Hospital ‘dei Bianchi
of Corleone’. All patients also need to have
ischemic brain lesion documented by neu-
roimaging (MRI and/or CT scan)28 with a
score >2 according to the new rating scale
for age-related white matter changes
(ARWMC) and NINDS-AIREN diagnostic
criteria for probable vascular dementia, and

a mini mental state examination (MMSE)
score between 11 and 22 was used as inclu-
sion criteria.

The inclusion criteria in the study were:
MMSE between 22 and 11; score >2 on the
ARWMC, the scale for evaluating ischemic
brain damage assessed with computed
tomography and/or magnetic resonance
imaging of the brain, presence of at least
two of the following vascular risk factors:
arterial hypertension, diabetes, obesity,
ischemic heart disease, dyslipidemia,
hyperhomocysteinemia, smoking, previous
cerebrovascular events and/or cardio-cere-
brovascular diseases.

The exclusion criteria were: decompen-
sated heart disease; severe hepatic and/or
renal insufficiency; uncorrected dysthy-
roidism; evolutionary systemic pathologies

(e.g., neoplasms); diagnosis of major
depression according to DSM-IV criteria);
concomitant treatment with NAO or war-
farin; coagulation disorders.

Eligible patients were divided into two
groups of 20 people: i) treatment with
sulodexide 200 mg twice a day + choline
alphoscerate 600 mg per day; ii) treatment
only with alphoscerate choline 600 mg per
day. Table 1 shows the characteristics of the
enrolled patients.

Outcome assessment and statistical
analysis

Patients were evaluated at baseline
(T0), at three months (T1) and after 9
months (T2 6 months after T1). The main
outcomes sought were: MMSE, activities of
daily living (ADL) and instrumental activi-
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Table 1. Demographic characteristics and medical history of patients with vascular
dementia enrolled in the study.

Variables                                               Monotherapy (20)                  Active treatment (20)

Male, n (%)                                                                        9 (45%)                                                     9 (45%)
Female, n (%)                                                                  11 (55%)                                                   11 (55%)
Age (years) mean (SD)                                                   76+/–6                                                      78+/–7
Cardiovascular disease, n (%)                                      8 (40%)                                                     9 (45%)
Myocardial infarction, n (%)                                         3 (15%)                                                     2 (10%)
Hypertension, n (%)                                                      20 (100%)                                                 20 (100%)
Diabetes mellitus, n(%)                                                 6 (30%)                                                     6 (30%)
MMSE, mean (SD) T0                                                   21.6+/–0.4                                                  20.8+0.4
ADL, mean (SD) T0                                                          2+/–0.3                                                     2+/–0.4
IADL, mean (SD) T0                                                        2+/–0.2                                                     3+/–0.5
MMSE, mini mental examination; ADL, activities daily living; IADL, instrumental activities daily living.

Figure 1. Disposition of subjects in two groups.Non
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ties of daily living (IADL) (significance
<0.05) vs the control group. Adverse effects
were also investigated.

Data are presented as mean and stan-
dard deviation from continuous variables.
All data were using analyzed descriptive
statistical analysis.

The results of each follow-up were
compared with the initial ones in a function-
al cognitive battery. 

Statistical comparisons between differ-
ent time points were performed using the
ANOVA test for repeated measures, with a
P value <0.05 considered statistically sig-
nificant.

Results

Among the 40 subjects who were
enrolled six subjects (two receiving mono
and four receiving combined therapy) no
return on time before of T1 assessment
(three months past enrollment) and were
therefore excluded from the study (Figure
1). The reasons for the withdrawal were not
related to the two drugs taken in this study.
In particular, two patients (one in the
monotherapy group and the other in the
combined therapy group died), the other
four patients did not continue the study for
cardiovascular problems (three for the onset
of atrial fibrillation with need of anticoagu-
lant therapy and one for hospitalization due
to heart failure).

As can be seen, already in the first three
months of the study, it is possible to appre-
ciate an improvement in the scores of
MMSE in patients treated with the combi-
nation of sulodexide and choline alphoscer-
ate compared to those treated with
monotherapy. At nine months, the improve-
ment in the active treatment group was sig-
nificant (P<0.05) compared to the standard
treatment. The MMSE trend is summarized
in Figure 2.

On the contrary, the association between
choline alphoscerate and sulodexide shows a
slight improvement in ADL and IADL values
only after nine months of treatment (ADL:
+1.5; IADL: +1; P<0.05). This result is likely
to be explained by the fact that vascular
dementia causes more significant worsening
on executive functions rather than on memo-
ry ones. Figure 3 in panels A and B summa-
rizes the ADL and IADL data.

No available adverse events were report-
ed among all two groups.

The results suggested that taking for a
least nine months of the combination therapy
of choline alphoscerate plus SDX has more
effects than the administering of choline
alphoscerate alone on patients with VaD.

                                                                                                                              Article

Figure 2. Trend of mini mental examination scores during the study.

Figure 3. A) Trend of activities daily living; B) trend of instrumental activities daily living.
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Discussion

Vascular dementia is a very common
cause of dementia sindromes.29 Few thera-
peutic options are currently available to
improve the prognosis of patients with VaD
and there is an urgent need for interventional
studies in this condition. An effective therapy
for VaD patients’ needs directly address the
problem of hypoperfusion and provide thera-
peutic improvement in cerebrovascular cir-
culation. The reduction in brain levels of
acetylcholine in patients with vascular
dementia is the basis of the cholinergic
hypothesis of known onset dysfunctions in
adulthood and the rationale for the develop-
ment of cholinergic therapies in the treatment
of this diseases. This study is designed to
investigate the combination of two common
therapy for VaD to try to counteract the two
pathophysiological mechanisms underlying
the VaD widely discussed in the introduction.
The agents chosen for intervention are SDX
and choline alphoscerate. 

The intake of the two drugs for nine
months resulted in a clear improvement in
the scores of the parameters taken into con-
sideration (MMSE, ADL and IADL) such as
to consider a routine use in the clinical prac-
tice of this association. In particular, the
greatest results are obtained with the scores
of the Mini Mental Examination (+0.7) that
improve already from the third month of
therapy (+0.5) also because memory func-
tions are more compressed in the VaD.

Conclusions

As indicated in the introduction, there
are essentially two pharmaco-therapeutic
strategies for enhancing neurotransmission
in vascular dementia: choline alphoscerate
and sulodexide. Our hypothesis about the
combination of two drugs for VaD may aid
for the development of preventive treatment
it is realistic. In summary, we found that the
combine therapy with choline alphoscerate
and sulodexide had a much greater effect
than choline alphoscerate alone. The results
suggested that the combined formula would
be a better therapy to decrease a cognitive
impairment for patients with VaD compared
to the mono-therapy with choline
alphoscerate. Further research on the
molecular mechanism by which SDX plus
choline alphoscerate prevents the cognitive
impairment of VaD is required. Large ran-
domized clinical studies are needed to sup-
port these observations by performing tests
for the purging of executive functions (the
only limitation of this study).
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