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Background & objectives: Galantamine, a centrally-acting cholinesterase inhibitor, has been used in 
the treatment of mild-to-moderate dementia of Alzheimer disease. Increased mortality, mainly due to 
cardiovascular events, was observed in placebo-controlled trials of galantamine. Several studies have 
evaluated the efficacy of galantamine in dementia, it is not clear whether it has an effect on platelet 
function. It is important to clarify this effect, because it may be related to thrombotic tendency or 
bleeding diathesis. This study was aimed to investigate the effect of galantamine on platelet aggregation 
in whole blood from healthy, elderly subjects.
Methods: Fifteen healthy (mean age 76.8 ± 7.2 yr) volunteers were included in the study. Three 
concentrations of galantamine solution (20, 40 and 80 ng/µl) were prepared. Each concentration of 
galantamine solution and control diluent without galantamine were incubated with whole blood. After 
incubation, aggregation responses were evaluated with ADP (5 µM) and collagen (2 µg/ml) in platelet-
rich plasma.
Results: Compared to control, pre-incubation with all dilutions of galantamine had no detectable effect 
on platelet aggregation response induced by ADP and collagen. Galantamine also had no detectable 
effect on platelet aggregation in a dose-dependent manner. 
Interpretation & conclusions: This in vitro study suggested that galantamine administration had no effect 
on platelet aggregation in the clinically relevant doses.
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 Galantamine, a centrally-acting cholinesterase 
inhibitor (competitive and reversible) used in the 
treatment of mild to moderate dementia of Alzheimer’s 
disease (AD), elevates acetylcholine in the cerebral 
cortex by slowing the degradation of acetylcholine, 
and modulates nicotinic acetylcholine receptor to 

increase acetylcholine from surviving presynaptic 
nerve terminals1-4. It has beneficial effects on cognition, 
function and behavioural symptoms in patients with 
AD. These effects have also been observed in clinical 
studies of patients with probable vascular dementia and 
AD with cerebrovascular disease (CVD)5-7. However, 
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the GAL-INT Study Group5 reported that recorded 
mortality due to cardiovascular event was greater in 
the galantamine group than in the placebo group, and 
interestingly, about half of the deaths in galantamine 
appeared to result from various vascular causes 
(myocardial infarction, stroke, and sudden death). 
Although these studies were not designed to assess 
mortality, and the results were highly discrepant with 
studies of galantamine in other dementia populations8. 
In addition, consistent with this finding, galantamine-
induced mortality due to probable cardiovascular 
events was reported in the different studies.9-11. Though 
the current literature relationship between platelets and 
cardiovascular events is well-known, little is known 
about the effects of galantamine on platelet function. 

 Due to the high frequency of co-morbidities and 
age-related changes in the elderly, most of the elderly 
patients with dementia are taking various medications 
concomitantly. These drugs may have effects on 
platelet function12. Therefore, it is important to assay 
platelet function in response to galantamine because 
it alone or in combination with other medications 
may have unknown additive or synergistic effects 
on platelet function. The aim of the present in vitro 
study was to investigate the effects of galantamine on 
platelet function obtained from healthy elderly people. 
It is difficult to find elderly patients using solely 
galantamine because of their need of other medications. 
Consequently, this study was designed to investigate 
platelet function after incubation with galantamine in 
the elderly volunteers taking no medications. 

Material & Methods
 This study protocol was approved by the Ethics 
Committee of Gulhane School of Medicine, Ankara, 
Turkey. Written informed consent was obtained from 
each participant. 

 Fifteen consecutive healthy volunteers (5 female, 
10 male) with a mean age of 76. 8 ± 7.2 (range 67-87 
yr), who were referred to our geriatric clinic and did not 
have abnormal platelet count, anaemia, hypertension, 
diabetes mellitus, ischaemic heart disease, peripheral 
arterial disease, renal disease, metabolic disease, a 
history of thrombosis or abnormal bleeding, active 
neoplasia, active inflammatory disease, and a history of 
smoking or alcohol, and who consented to participate 
were included in this study from August 2009 to 
February 2010. It was ascertained that no drugs had 
been taken within two weeks prior to tests.

 It is known that galantamine prolonged release of 24 
mg (qd) capsule and immediate release of 12 mg (bid) 

tablet result in 40. ± 8.1 and 43.8 ± 10.0 ng/ml average 
plasma concentration at steady state, respectively13. 
Therefore, galantamine solutions in three different 
concentrations, which would yield 20, 40, and 80 ng/
ml galantamine concentrations in the plasma, similar to 
that observed after clinical therapeutic oral application 
were prepared. Galantamine (supplied commercially 
as Galantamine Hydrobromide G1660-10MG; Sigma-
Aldrich, USA) test solutions (20, 40, and 80 ng/ml) 
were prepared by using 5 per cent dextrose solution 
and galantamine.

 Venous blood samples (20 ml) were drawn without 
a tourniquet from the ante-cubital vein from each 
volunteer. These samples were anticoagulated with 
0.129 molar sodium citrate solution (anticoagulant to 
blood ratio: 1/9). Complete blood counts were done 
by using an Abbott Cell-Dyn 4000 cell counter device 
(Abbott Park, IL, USA). Blood samples were kept at 
room temperature and tested within 30 min. Hematocrit 
was determined and the blood sample was divided into 
four equal parts. According to the amount of plasma 
(derived from the hematocrit), the calculated volume 
of galantamine solution and the diluent, as control, 
without galantamine were added to blood samples (1 
µl solution for 1 ml of plasma), which yielded 0, 20, 
40, and 80 ng/ml galantamine concentrations in the 
plasma. Each aggregation study was performed with 
previously prepared stock solutions of galantamine 
and the diluent. Each concentration of galantamine 
and control solutions were incubated with whole blood 
at 37oC. After incubation for 15 min, blood samples 
were centrifuged (100 g, 10 min) to isolate platelet-rich 
plasma from supernatant. Turbidometric aggregation 
was performed using a Whole Blood Lumi-Ionized 
Calcium Aggregometer (Chrono-log Corporation, 
Model 560-Ca Havertown, PA, USA) according to the 
manufacturer’s protocol. Platelet aggregation responses 
were evaluated with adenosine diphosphate (ADP) (5 
µM final concentration) and collagen (2 µg/ml final 
concentration). Aggregating reagents were obtained 
from Chrono-log Corporation. The investigators were 
blinded to the sequences by which different dilutions 
were studied in the aggregation. Platelet aggregation 
curves were calculated automatically by the device. 
Maximal aggregation (%) was obtained from the 
aggregation curve.

 The study was planned with the assumption that 
40 ng/ml galantamine incubation leads to 3 per cent 
increase in platelet aggregation response and standard 
deviation of this change is 3.5 per cent. The needed 



sample size was calculated as 13 samples for 95% 
confidence interval and 80 per cent power.

Statistical analysis: Aggregation data were presented 
as mean ± SEM. Friedman repeated measures analysis 
of variance was used to compare platelet aggregation 
response to ADP or collagen between control and 
each galantamine solutions. Wilcoxon test was used 
to determine differences between paired data. P<0.05 
was considered statistically significant. 

Results & Discussion

 All 15 volunteers had normal haemogram 
parameters. There was no significant effect on platelet 
aggregation response to ADP and collagen after 
incubation with each concentrations of galantamine 
compared with control (95% CI- 16.00, 11.01 in 
20 ng/ml, 18.99, 9.99 in 80 ng/ml of galantamine 
for ADP, and 95% CI-11.00, 12.00 in 20 ng/ml and 
95% CI,-10.00, 8.01 in 80 ng/ml of galantamine for 
collagen; Table). Platelet aggregation response to ADP 
or collagen was compared between control and all 
galantamine concentrations. There was no relationship 
between galantamine concentration (20-40-80 ng/ml) 
and platelet aggregation responses in dose-dependent 
manner. 

 Recently the therapeutic effectiveness of 
galantamine, a cholinesterase inhibitor used in the 
treatment of dementia of AD, on cognitive function 
in patients with dementia has been extensively 
investigated5,6,14-16. It has been reported that galantamine 
therapy may be associated with increased cardiovascular 
mortality8,9-11. Other studies reported that galantamine 
was associated with lower mortality rate than placebo 
or had no effect on mortality4,17. In a meta-analysis of 
mortality data of randomized 12 trials, no evidence of 
increased risk of mortality was found to be associated 

with galantamine treatment18. In our earlier studies, we 
also did not observe increase in cardiovascular event 
after the follow up of galantamine-treated elderly 
patients14,15. 

 Platelet aggregation is believed to contribute 
significantly to cardiovascular events. Thrombotic 
conditions are also common in elderly patients and are 
directly involved in the onset of clinical complications19. 
However, no data have been reported about the 
potential effect of galantamine on platelet function. 
Our study results showed that galantamine compared 
with control had no significant effect on platelet 
aggregation response to ADP and collagen. There 
was no relationship between increased concentration 
of galantamine and platelet aggregation responses in 
dose-dependent manner. These results suggested that 
galantamine related increased cardiovascular events in 
the elderly patients were not related to platelet function 
abnormality due to galantamine. It may also be related 
to other effect of galantamine, which is different from 
its effect on platelet function. It may also be a result 
of interaction of galantamine with other drugs and co-
morbidities with direct effect on platelet function. 

 Older adults are particularly vulnerable to side 
effects of the drugs because they often have multiple 
co-morbidities requiring multiple drug therapies.20,21 
Impaired platelet aggregation is one of these side 
effects and many drugs and systemic diseases can lead 
to disturb the platelet function. It is also known that 
an antiplatelet drug is one of the most commonly used 
medications in elderly patients22. Other drugs given to 
the elderly population may potentiate antiplatelet effect. 
This situation might be clinically significant in patients 
with pre-existing qualitative or quantitative platelet 
defects. Our study results showed no hypoaggregability 
related to galantamine. 

 In conclusion, our results showed that galantamine 
did not have any effect on the responsiveness of normal 
platelets to ADP and collagen in vitro. This may indicate 
that there is no relationship between galantamine and, 
increased platelet aggregability related thrombotic 
tendency. Also, there may not be association between 
galantamine and bleeding diathesis related to impaired 
platelet function. 
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