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Risk of hemorrhagic stroke from aspirin use:  
Does risk outweigh the benefit?

Fatai Kunle Salawu, Zira Gyhi Vandi

Aspirin has been widely used to prevent myocardial 
infarction and ischemic stroke but some authors have 
suggested that it increases the risk of hemorrhagic stroke. 
The first randomized controlled trial of aspirin in the 
prevention of vascular events was conducted in South 
Wales in 1974 [1]. Since then overviews of numerous 
trials [2, 3] have established aspirin in cardiovascular 
disease, as the most thoroughly and the most highly 
cost-effective drug available in clinical practice. Aspirin 
is now a standard part of both the early and the long-
term management of coronary thrombosis. Aspirin was 
introduced as an analgesic and antipyretic agent in the 
late 1890s. However, it is only during the past two decades 
that attention has been focused on the therapeutic effect 
of aspirin on cardiovascular disease [4]. A number of large 
randomized controlled clinical trials have demonstrated 
that aspirin treatment reduces the risk of subsequent 
myocardial infarction and ischemic stroke among 
patients with a wide range of pre-existing cardiovascular 
diseases [5–10]. A study suggested that aspirin treatment 
reduces the risk of non-fatal myocardial infarction in 
healthy individuals [11, 12]. Aspirin is now being used 
for primary and secondary prevention of cardiovascular 
disease in the general population [13–15]. Several 
studies have suggested that aspirin increases the risk of 
hemorrhagic stroke [5–12]. It should be used with caution 
in individuals, who are at high risk of hemorrhagic stroke, 
e.g., hypertensive patients with a low level of serum 
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cholesterol [16, 17]. Although aspirin therapy has been 
well documented to reduce the incidence of myocardial 
infarction in those who are at relatively high risk, its 
benefits have not been well documented in healthy persons 
who are younger than 50 years [11, 12]. Thus, aspirin 
treatment may not be recommended to such persons 
for the purpose of primary prevention of cardiovascular 
disease. There is overwhelming evidence that aspirin 
reduces cardiovascular disease morbidity and mortality 
in patients with ischemic heart disease or stroke. A 
meta-analysis of randomized controlled trials involving 
16 trials with 55,462 participants and 108 hemorrhagic 
stroke cases revealed aspirin use was associated with 
an absolute reduction of 97 cardiovascular deaths  
per 10,000 persons, 137 myocardial infarction events 
per 10,000 persons and 39 ischemic stroke events  
per 10,000 persons. Even in healthy populations older 
than 50 years in western countries, the absolute risk 
reduction of myocardial infarction and ischemic stroke 
is much higher than that of hemorrhagic stroke [18]. 
Therefore, the overall benefit of aspirin use on myocardial 
infarction and ischemic stroke almost certainly overcomes 
the potential risk of hemorrhagic stroke in such groups.

There are several possible mechanisms by which 
aspirin could increase the risk of hemorrhagic stroke. 
Aspirin selectively acetylates the hydroxyl group of a single 
serine residue at position 529 within the polypeptide 
chain of platelet prostaglandin G/H synthase 1, causing 
irreversible loss of its cyclooxygenase activity [4, 19]. 
This results in decreased conversion of arachidonate 
to prostaglandin G2 and ultimately of prostaglandin H2 
and thromboxane A2, which are important mediators in 
platelet aggregation and thrombi formation. Platelets are 
exquisitely sensitive to aspirin. A dosage of only 30 mg/
day effectively eliminates the synthesis of thromboxane 
A2. The minimum dosage of aspirin in the trials that were 
included in the meta-analysis by He et al. was 75 mg/day 
which is higher than this threshold [20]. Several trials 
failed to include data on stroke subtypes, while some of 
the trials were conducted in the late 1970s or early 1980s, 
when computed tomography might have been routinely 
used for the diagnosis of stroke.
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There is little doubt wheter the use of aspirin in the 
primary and secondary prevention of cardiovascular 
events and stroke slightly increases the risk of serious 
bleeding, or not but this risk is outweighed by its beneficial 
effect. 

*********

Keywords: Aspirin, Coronary thrombosis, Hemorrhagic 
stroke

How to cite this article

Salawu FK, Vandi ZG. Risk of hemorrhagic stroke 
from aspirin use: Does risk outweigh the benefit? 
Edorium J Neurol 2018;5:1–3.

Article ID: 100012N06FS2018

*********

doi: 10.5348/N06-2018-12-ED-1

*********

REFERENCES

1.	 Elwood PC, Cochrane AL, Burr ML, et al. A randomized 
controlled trial of acetyl salicylic acid in the secondary 
prevention of mortality from myocardial infarction. 
Br Med J 1974 Mar 9;1(5905):436–40.

2.	 Rapaport E, Gheorghiade M. Pharmacologic therapies 
after myocardial infarction. Am J Med 1996 Oct 
8;101(4A):4A61S-69S; discussion 4A69S–70S.

3.	 Prasad N, Srikanthan VS, Wright A, Dunn FG. 
Management of suspected myocardial infarction 
before admission: Updated audit. BMJ 1998 Jan 
31;316(7128):353.

4.	 Willard JE, Lange RA, Hillis LD. The use of aspirin 
in ischemic heart disease. N Engl J Med 1992 Jul 
16;327(3):175–81.

5.	 Elwood PC, Sweetnam PM. Aspirin and secondary 
mortality after myocardial infarction. Lancet 1979 
Dec 22–29;2(8156–8157):1313–5.

6.	 A randomized, controlled trial of aspirin in persons 
recovered from myocardial infarction. JAMA 1980 
Feb 15;243(7):661–9.

7.	 Randomised trial of intravenous streptokinase, 
oral aspirin, both, or neither among 17,187 cases 
of suspected acute myocardial infarction: ISIS-
2: ISIS-2 (Second international study of infarct 
survival) collaborative group. Lancet 1988 Aug 
13;2(8607):349–60.

8.	 Swedish aspirin low-dose trial (SALT) of 75 mg aspirin 
as secondary prophylaxis after cerebrovascular 

ischaemic events: The SALT collaborative group. 
Lancet 1991 Nov 30;338(8779):1345–9.

9.	 Farrell B, Godwin J, Richards S, Warlow C. The 
United Kingdom transient ischaemic attack (UK-
TIA) aspirin trial: Final results. J Neurol Neurosurg 
Psychiatry 1991 Dec;54(12):1044–54.

10.	 Juul-Möller S, Edvardsson N, Jahnmatz B, Rosén A, 
Sørensen S, Omblus R. Double-blind trial of aspirin 
in primary prevention of myocardial infarction in 
patients with stable chronic angina pectoris: The 
Swedish angina pectoris aspirin trial (SAPAT) group. 
Lancet 1992 Dec 12;340(8833):1421–5.

11.	 Peto R, Gray R, Collins R, et al. Randomised trial of 
prophylactic daily aspirin in British male doctors. Br 
Med J (Clin Res Ed) 1988 Jan 30;296(6618):313–6.

12.	 Steering committee of the physicians’ health study 
research group. Final report on the aspirin component 
of the ongoing physicians’ health study. N Engl J Med 
1989 Jul 20;321(3):129–35.

13.	 Hume AL, Barbour MM, Lapane KL, Assaf AR, Carleton 
RA. Prevalence and descriptors of aspirin use as an 
antiplatelet agent in two New England communities. 
Ann Pharmacother 1993 Apr;27(4):442–4.

14.	 Shahar E, Folsom AR, Romm FJ, et al. Patterns of 
aspirin use in middle-aged adults: The atherosclerosis 
risk in communities (ARIC) study. Am Heart J 1996 
May;131(5):915–22.

15.	 Reeves MJ, McGee H, Rafferty AP, Remington P, 
Cautley E. Prevalence of aspirin use to prevent heart 
disease: Wisconsin, 1991, and Michigan, 1994. MMWR 
Morb Mortal Wkly Rep 1997 Jun 6;46(22):498–502.

16.	 Puddey IB. Low serum cholesterol and the risk of 
cerebral haemorrhage. Atherosclerosis 1996 Jan 
5;119(1):1–6.

17.	 He J, Klag MJ, Wu Z, Whelton PK. Stroke in 
the People’s Republic of China. I. Geographic 
variations in incidence and risk factors. Stroke 1995 
Dec;26(12):2222–7.

18.	 American Heart Association. Heart and Stroke Facts: 
1997 Statistical Supplement. Dallas, Tx: American 
Heart Association; 1997.

19.	 Patrono C. Aspirin as an antiplatelet drug. N Engl J 
Med 1994 May 5;330(18):1287–94.

20.	 He J, Whelton PK, Vu B, Klag MJ. Aspirin and risk of 
hemorrhagic stroke: A meta-analysis of randomized 
controlled trials. JAMA 1998 Dec 9;280(22):1930–5.

*********

Author Contributions
Fatai Kunle Salawu – Substantial contributions to 
conception and design, Acquisition of data, Analysis 
and interpretation of data, Drafting the article, Revising 
it critically for important intellectual content, Final 
approval of the version to be published 
Zira Gyhi Vandi – Substantial contributions to 
conception and design, Acquisition of data, Analysis 
and interpretation of data, Drafting the article, Revising 
it critically for important intellectual content, Final 
approval of the version to be published



Edorium Journal of Neurology, Vol. 5; 2018.

Edorium J Neurol 2018;5:1–3.  
www.edoriumjournalofneurology.com

Salawu et al.  3

Guarantor of Submission
The corresponding author is the guarantor of submission.

Source of Support
None

Conflict of Interest
Authors declare no conflict of interest.

Copyright
© 2018 Fatai Kunle Salawu et al. This article is distributed 
under the terms of Creative Commons Attribution 
License which permits unrestricted use, distribution 
and reproduction in any medium provided the original 
author(s) and original publisher are properly credited. 
Please see the copyright policy on the journal website for 
more information.

Access full text article on
other devices

Access PDF of article on
other devices


