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infective endocarditis complicated embolic events have worse outcomes. However, whether antiplatelet therapy could prevent 

the development of ischemic stroke and myocardial infarction remained unknown. Materials and Methods: We conducted a 

retrospective cohort study using Taiwan National Health Insurance Research Database to access the effect of prior antiplatelet 

therapy on major adverse cardiac events in patients diagnosed with infective endocarditis. Results: The clinical characteristics 

and the risk of subsequent major adverse cardiac events in 901 patients with infective endocarditis with prior antiplatelet 
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of interaction showed the risk of myocardial infarction was contingent on heart failure. Conclusions: Prior antiplatelet therapy 

did not prevent the cerebral and myocardial infarction in those with infective endocarditis. Neither did them increase the risk 

of major bleeding in patients with infective endocarditis.
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used to prevent the recurrence of cerebral and myocardial 

infarction,11,12 their use in patients with IE had been assessed 

in many studies.13-16 However, most studies did not observe the 

"���V����	������	��	������������	�!����'Z	��������	�!�	���������(	

risk of bleeding was the major concern.4,5,16,17 Nowadays, 

antiplatelet therapy is not recommended as adjunctive therapy 

for prevention of embolism in IE patients. However, a 

retrospective study demonstrated that the risk of symptomatic 

emboli associated with IE was reduced in patients received 

continuous daily antiplatelet before the onset of IE.14

INTRODUCTION

���������	 ������������	 ����	 ��	 ��	 ����**��	 "��	 ���!��	
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�������'����	���	*�������'	��	%?>$#&>)1-3 Embolism events, 
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of IE patients.4,5 Those embolic events included myocardial 

infarction in 1.5% patients and 47.4% involved central nerve 

system with up to 65% of central nerve system embolic events 

leading to ischemic stroke.6-8

Patients suffering from embolic events had much higher 

mortality rate.9,10 Since antiplatelet therapy was widely 
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Therefore, this population-based, observational, 

retrospective cohort study included patients who received 

antiplatelet therapy before hospitalization to delineate the 

association between prior antiplatelet therapy and subsequent 

risk of ischemic stroke and myocardial infarction as well as the 

risk of major bleeding in patients with IE.

MATERIALS AND METHODS

Data source
We retrieved data from the Taiwan National Health 

���������	 �������!	 ����"���	 ��������	 �	 �����������	

anonymized secondary database, released by Taiwan National 

Health Insurance Administration, Ministry of Health and 

Welfare, for research purposes. This database collected data 

from the NHI system including demographic data, detailed 

orders, and diagnosis coding etc., The diagnosis of disease was 
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study was exempt from full review by the Institutional Review 
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Study design
This nationwide population-based, retrospective cohort 

study was conducted to evaluate the effect of prior antiplatelet 

therapy on major adverse cardiac events in patients diagnosed 

with infective endocarditis. The data were extracted from 

Taiwan NHIRD. Adults who were admitted to hospitals for 
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2009 were enrolled. These codes were shown to be a reliable 

substitute for chart-based IE diagnosis on the basis of the 

revised Duke criteria.19,20 Patients were excluded if their age 

were <20 years or had a history of IE before this hospitalization. 

Eligible patients were divided into two cohorts based on the 

use of antiplatelet agents before hospitalization. The treatment 
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of hospitalization for IE. One comparison cohort patient was 

matched to one treated cohort patient with a similar propensity 

score based on nearest-neighbor matching without replacement 

����(	��������	��	�	����!	�����	��	&)%	��������	���������	�
��	

of the logit of the propensity score. The important variables 

included in the propensity score were based on the previous 

studies21,22 as shown in Table 1.

The outcomes of interest were the risk of major adverse 

��������������	 ������	 ���Q���	 ��������(	 ���!�*��	 ����X�	
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upper gastrointestinal bleeding, hematuria, hemoptysis, and 

���*����'	!�*���!�(�	��Q��^�Q�	����	`#&)U�`#[)U�	?#%)&�	

531.2, 531.4, 531.6, 532.0, 532.2, 532.4, 532.6, 533.0, 533.2, 

533.4, 533.6, 534.0, 534.2, 534.4, 534.6, 535.01, 535.11, 

535.21, 535.31, 535.41, 535.51, 535.61, 535.71, 578.0, 578.1, 

?GB)^�	 ?^^)G�	 GB=)#�	 ���	 GG&)#	 ?%=)%�)	 ���	 ��"<����	 ����	

followed up until discharge or mortality during hospitalization.

Statistical analysis
Descriptive statistics were used to characterize the baseline 

characteristics of the study cohorts. Baseline characteristics 

of the two groups were compared by the use of the Pearson 

Chi-square test for categorical variables and the independent 

t-test for parametric continuous variables. The SQL 


�����	[&%[	����������	Q����	���*����	���	�
��	���	����	

for data linkage, processing, and sampling. Propensity scores 
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RESULTS

There were 901 patients in the treatment cohort and the 
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cardiovascular disease and concomitant medications between 

these two groups. The detailed characteristics are shown in 

Table 1.

During the follow-up period, after the adjustment for 

several confounding factors, such as sex, age, hypertension, 

heart failure, dyslipidemia, hemodialysis, and statin usage, 

�!�	 ��<�����	 !�/���	 ������	 �����	 ���	 �!�	 ���X	 ��	 ��"�������	

MACEs during hospitalization for IE in treatment cohort 
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Tests of interaction were performed for sex, age, hypertension, 

heart failure, dyslipidemia, hemodialysis, and statin usage. 

����	 ��	 �!���	 ����	 ������������'	 ��(��V����	 ���	 �!�	 ���X	 ��	

ischemic stroke [Table 3], but the risk of myocardial infarction 

was contingent on heart failure [Table 4].
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Table 1: Demographic and clinical characteristics of patients

Characteristic Antiplatelet

Treatment cohorta Comparison cohort P

Number of patients 901 901

����	�(�	�
���	'���� =&)^	�%=)?� =&)`	�%G)[� 0.502

Male 568 558 0.627

Monthly income

Dependent 235 236 0.995

NT$0-19,100 226 222

NT$19,100-42,000 397 401

>NT$42,000 43 42

Urbanization levelb

1 463 484 0.639

2 351 338

3 80 75

`	������� 7 4

CCI scorec

0 106 101 0.408

1 126 152

2 149 143

O# 520 505

Concomitant medications

Statin 57 50 0.485

Warfarin 124 150 0.088

Alpha blocker 40 38 0.817

Beta blocker 166 179 0.436

Calcium channel blocker 264 271 0.718

Diuretics 149 148 0.949

ACEI or ARB 285 294 0.650

Other antihypertensive drugs 28 28 >0.99

Antihyperglycemic drugs 159 145 0.378

Dipyridamole 75 85 0.408

Nitrate 169 170 0.952

Proton-pump inhibitor 55 48 0.477

NSAID 470 474 0.850

Steroid 158 170 0.464

Risk factors for cardiovascular disease

Hypertension 621 634 0.505

Diabetes 346 325 0.306

Coronary artery disease 539 533 0.773

Heart failure 411 410 0.962

Dyslipidemia 313 297 0.426

End-stage renal disease 97 98 0.940

Contd...
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DISCUSSION

The present study demonstrated that prior antiplatelet 

therapy did not prevent the cerebral and myocardial infarction. 

Although the usage of antiplatelet therapy may increase the risk 

of major bleeding in patients with IE, there was no statistical 

��(��V�����)	��	���������	�!�	���X	��	*'��������	����������	���	

contingent on heart failure.

About 25% of patients have embolic complications at 

the time of diagnosis with IE.5 Embolism often occurs in 

major arterial beds including the brain, coronary arteries, 

lungs, spleen, bowel, and extremities. Despite the advance in 

medicine in recent decades, infective endocarditis complicated 

with thromboembolic events remains life-threatening.1-3,9,10 

The greatest risk of embolic complications appears to occur 

���!	 ��(��������	 �%&	 **	 ��	 �!�	 ��������	 *�����	 ������)19,23 

Antiplatelet agents are widely used to interfere with the 

platelet aggregations in patients with myocardial infarction and 

cerebral infarction.12 In addition, these drugs have also been 

demonstrated to reduce the vegetation weight and bacterial 

density in infected vegetation.24

How to reduce the embolic complications is an important 

issue for physicians. Antiplatelet therapy, a commonly used 

preventive strategy in other thromboembolic diseases, had 

been applied in the management of infective endocarditis.11,12 
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antiplatelet therapy in infective endocarditis.25 However, to the 

best of our knowledge, only one large prospective, randomized, 

double-blinded controlled trial reported until today. This trial, 

reported by Chan et al., enrolled total 115 IE patients. There 

����	����!��	��	"���V�	���	��	��(��V����	�����	��	��������	��	

total bleeding events of the treated group. 16 Conversely, others 

studies, including a small prospective, randomized study, 

��������	 �!��	 �����	 ������������	 �!����'	 �U!�"����	 "���V�	 ��	

further embolic events in IE patients.26,27

The routine use of antiplatelet therapy for those IE patients 

remains controversial. In our study, we found that routine 

antiplatelet therapy has no preventive effect on the following 

�*"����	 ��*����������	 ����'	 �����	 ��	 ����"���	 ����������	

���	 *'��������	 ����������	 ��	 �!��	 ����'�	 ���	 ��	 ��������)	
!�	

adjusted odd ratios for the risk of subsequent cerebral infarction 

and myocardial infarction during hospitalization for IE patients 

treated with antiplatelet agents were 1.29 and 1.18, respectively. 

���������	�!���	���	����	��	��(��V����	����������	��	�!�	*�<��	

bleeding risks between antiplatelet user and nonuser.

In subgroup analysis� prior antiplatelet therapy in IE 

patients without heart failure increased the risk of myocardial 

infarction than those without prior antiplatelet therapy with 

"���������	 �����������	 ��(��V�����	 ���_	 `)?G?� P �	 &)&?#�)	
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with heart failure may have received several medications, 

such as lipid-lowering agents, anti-arrhythmic agents, 

and antihypertensive agents. All these medications may 

subsequently protect them from myocardial infarction.28,29 

While antiplatelet agents have also been widely used in 

noncardiac diseases, such as ischemic stroke and peripheral 

artery diseases. These noncardiac diseases themselves are 

also risk factors for myocardial infarctions. In these patients, 

they received only antiplatelet agents but not medications for 

heart failure. The difference in the medications used for heart 

�������	*�'	������"���	��	�!��	���������(	V����()	���	��	�!��	

retrospective study had inherent limitations, we could not 

elucidate the exact mechanism of this phenomenon. Further 

Table 2: Crude and adjusted odds ratio for the risk of 

major adverse cardiac events from infective endocarditis 

with oral antiplatelet drug use

Number 

of events

Number 

of patients

��	�^?>	Q��

Crude P

Myocardial infarction

Anti-platelet nonuser 11 901 %	����������� 0.681

Antiplatelet usea 13 901 %)%B	�&)?#�[)==�

Ischemic stroke

Antiplatelet nonuser 48 901 %	����������� 0.200

Antiplatelet usea 61 901 %)[^	�&)BG�%)^%�

Major bleeding

Antiplatelet nonuser 67 901 %	����������� 0.173

Antiplatelet usea 83 901 %)[=	�&)^&�%)GG�

a����(	��'	������������	���!��	^&	��'�	"�����	�!�	����U	����)	�������	

�����Z	Q��Q��V�����	��������

Table 1: Contd...

Characteristic Antiplatelet

Treatment cohorta Comparison cohort P

Chronic renal disease 265 262 0.877

a������������	���*�������	����	�����	��	������������	�	��'	�����'�	��������	���!	�!�	����U	����	��	������������	���*�������	����	��	%�^&	��'�	"�����	�!�	����U	

date. bUrbanization levels in Taiwan are divided into four strata according to the Taiwan National Health Research Institute publications. Level 1 designates 

the most urbanized areas, and Level 4 designates the least urbanized areas. cCCI score is used to determine the overall systemic health. With each increased 

�����	��	QQ�	������	�!���	���	��������	���������	��	�!�	��*�������	*�������')
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underlying mechanism.


!�	 ���	 ����	 �������(������	 ����Q���	 �!��!	 !���	 "���	

thought to have less bleeding complications and equal or 

even more effective than traditional antiplatelet agents for 

preventing thromboembolic events in high-risk groups, have 

been widely used in recent years.30 They have also been 

considered as options for preventive therapy in those IE 

patients.31 However, during the time in this study, NOACs 

have not been introduced into Taiwan. Therefore, the role of 

NOACs has not been discussed in this study.

There are several limitations to our study. First, patients 

received even one dosage of antiplatelet agent within 90 days 

were enrolled in this study. Although the exact effect of such 

a low-dose antiplatelet agent on the ischemic stroke and 

myocardial infarction is doubtful, the risk of major bleeding is 

higher in antiplatelet user than the nonuser. However, the risk 

��	*�<��	"������(	"������	�!�	���	(�����	��	��	��	��(��V����	

difference. Second, we only evaluated the risk of cerebral 

embolism and myocardial infarction but not embolism of other 

organs. The results may not be interpreted as other embolic 

events, such as spleen, kidney, lung, and skin emboli. A large 

number of patients with IE using antiplatelet agents was a 

major strength of this study. Besides, we used the propensity 

score-matched analysis to reduce the confounding factors.

CONCLUSIONS

The prior antiplatelet therapy would increase the risk of 

��"�������	*�<��	"������(	��	��	���������	�!��(!	��	��(��V����	

statistical difference. Besides, the risks of myocardial infarction 

and cerebral infarction could not be avoided with the usage 

of antiplatelet agents before the onset of IE. Thus, clinicians 

should not preclude the possibility myocardial infarction and 

cerebral infarction in patients with IE even though those had 

already received antiplatelet therapy.
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Table 3: Subgroup analysis for the risk of ischemic stroke 

from infective endocarditis with oral antiplatelet drug use
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�(�	�'�����

20-65 %)=%[	�&)^?&�[)G#B� 0.077 0.214

>65 &)^G^	�&)?`=�%)G??� 0.943

Hypertension

Yes %)%``	�&)G%^�%)B[&� 0.571 0.350

No %)G[#	�&)B#&�#)?G?� 0.144

Heart failure

Yes %)[G=	�&)=BB�[)#=B� 0.439 0.962

No %)#&%	�&)GBG�[)%?[� 0.305

Dyslipidemia

Yes &)B^&	�&)`?&�%)G=[� 0.738 0.193
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Hemodialysis

Yes &)=%%	�&)%^#�%)^`&� 0.404 0.170

No %)`[B	�&)^`&�[)%=^� 0.095

Using statin

Yes &)=#^	�&)%#=�#)&&#� 0.570 0.355

No %)#?#	�&)^&`�[)&[G� 0.142
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Table 4: Subgroup analysis for the risk of myocardial 

infarction from infective endocarditis with oral antiplatelet 

drug use

Characteristic ��	�^?>	Q��� P �����������	�P�

Sex

Male %)?B&	�&)?%`�`)B=&� 0.425 0.462

Female &)B?=	�&)[?^�[)B##� 0.799

�(�	�'�����

20-65 %)&%=	�&)[?#�`)&B=� 0.982 0.801

>65 %)[==	�&)`=G�#)`#`� 0.643

Hypertension

Yes &)B##	�&)#`#�[)&[`� 0.687 -

No -

Heart failure

Yes &)`#B	�&)%#`�%)`##� 0.172 0.010*

No `)?G?	�&)^B#�[%)[B#� 0.053

Dyslipidemia

Yes &)G?=	�&)[&%�[)B`#� 0.679 0.401

No %)?`^	�&)?`B�`)#B&� 0.409

Hemodialysis

Yes %)&%%	�&)%#^�G)#[[� 0.992 0.863

No %)[[`	�&)?&`�[)^=^� 0.655

Using statin

Yes %)GB[	�&)%?G�[&)[=[� 0.641 0.715

No %)%%%	�&)`=^�[)=[^� 0.811

*P	�	&)&?)	�������	�����Z	Q��Q��V�����	��������



Tsung-Ta Chiang, et al. 

41

�������� !"!#!"�$%���&
	�������

�
�����&�������
�

���
�������
���&��

���

�
'

Financial support and sponsorship
This work was supported by grants from the Tri-Service 

�������	��������	�

���Q%&G�&^^�	���	�!�	��������	�������	

�������	Q�����	�����%&=�&G=	���	����%&G�&^?�)

������	
������	
�

	

!���	���	��	��������	��	��������)

REFERENCES

1. Slipczuk L, Codolosa JN, Davila CD, Romero-Corral A, 

���	 ]�	 �����*��	 �
�	 et al. Infective endocarditis 

�����*����('	 ����	 V��	 �������_	�	 �'���*����	 ������)	

PLoS One 2013;8:e82665.

2. Hoen B, Duval X. Clinical practice. Infective 

endocarditis. N Engl J Med 2013;368:1425-33.

3. Cahill TJ, Prendergast BD. Infective endocarditis. 

Lancet 2016;387:882-93.

`)	 �������	 ���	 ������	 ���	 ��'��	�
�	 ������	 ��	 ]�)�	

Tleyjeh IM, Rybak MJ, et al. Infective endocarditis 

in adults: Diagnosis, antimicrobial therapy, and 

*���(�*���	 ��	 ��*����������_	 �	 �������V�	 �����*���	

for healthcare professionals from the American Heart 

Association. Circulation 2015;132:1435-86.

?)	 ��"�"	 ��	 �����������	 ��	 �������	 �]�	 ���(�����	 ���	

Casalta JP, Del Zotti F, et al. 2015 ESC guidelines for 

the management of infective endocarditis: The Task 

Force for the Management of Infective Endocarditis of 

�!�	 ��������	 
�����'	 ��	 Q�������('	 ��
Q�)	 ��������	

by: European Association for Cardio-Thoracic 


��(��'	���Q

��	�!�	��������	�����������	��	�������	

��������	������)	���	�����	]	[&%?Z#=_#&G?�%[B)

=)	 ����	���	������	]��	���!��	���	 �����	�Q)	
���X�	��	

infective endocarditis. Stroke 1990;21:695-700.

G)	 ������!	���	Q���'	���	����	��	���¡	]��	������	��	]�)�	

Bayer AS, et al. Clinical presentation, etiology, and 

outcome of infective endocarditis in the 21st century: The 

international collaboration on endocarditis-prospective 

cohort study. Arch Intern Med 2009;169:463-73.

B)	 Q�������	]��	��*����	��	
��������	��)	
�����	����!	��	

infective endocarditis. Autops Case Rep 2016;6:17-22.

9. Morris NA, Matiello M, Lyons JL, Samuels MA. 

Neurologic complications in infective endocarditis: 

������V�������	 *���(�*����	 ���	 �*����	 ��	 �������	

surgery. Neurohospitalist 2014;4:213-22.

%&)	 ����¢��Q�"����	��	����£���/������(�	��	��*������	��	

������������(����	 ��	 ����������	 ��	 �����	 ��	 et al. 
Neurological complications of infective endocarditis: 

Risk factors, outcome, and impact of cardiac surgery: 

A multicenter observational study. Circulation 

2013;127:2272-84.

11. Yusuf S, Lessem J, Jha P, Lonn E. Primary and 

secondary prevention of myocardial infarction and 

strokes: An update of randomly allocated, controlled 

trials. J Hypertens Suppl 1993;11:S61-73.

12. Harrington RA, Hodgson PK, Larsen RL. Cardiology 

patient page. Antiplatelet therapy. Circulation 

2003;108:e45-7.

%#)	 
�'((�������	 ��	 ���*�����	 ���	 �����(��	 Q�	

Bruun NE, Andersson R, Olaison L, et al. The 

relationship between cerebrovascular complications 

and previously established use of antiplatelet therapy 

in left-sided infective endocarditis. Scand J Infect Dis 

2011;43:899-904.

14. Anavekar NS, Tleyjeh IM, Anavekar NS, Mirzoyev Z, 

Steckelberg JM, Haddad C, et al. Impact of prior 

antiplatelet therapy on risk of embolism in infective 

endocarditis. Clin Infect Dis 2007;44:1180-6.

%?)	 Q������'	 ���	 Q!���!��'	 ��	 �����	 �Q�	 ���	 ��)	

A randomized trial of aspirin on the risk of embolic 

events in patients with infective endocarditis. J Am Coll 

Cardiol 2004;43:1134-5.

%=)	 Q!��	 ��	��*�����	]��	Q�<��	��	
��V�����	�]�	]��	]�	

Turek MA, et al. A randomized trial of aspirin on the risk 

of embolic events in patients with infective endocarditis. 

J Am Coll Cardiol 2003;42:775-80.

%G)	 Q!��	 ��	
�*	]�	��*�����	]��	Q�<��	��	
��V�����	�]�	

Jue J, et al. Effect of long-term aspirin use on embolic 

events in infective endocarditis. Clin Infect Dis 

2008;46:37-41.

18. Centers for Disease Control and Prevention. 

�������������	Q�����V������	��	���������	����!	���������	

Q�������	 ����V������	 ��Q��^�Q��Z	 [&%#)	 ������"��	

from: http://www.cdcgov/nchs/about/otheract/icd9/

abticd9htm. [Last accessed on 2004 Dec 16].

19. Schneeweiss S, Robicsek A, Scranton R, Zuckerman D, 


���*��	 ��)	 �������¤�	 �������	 !�������	 ����!��(�	

databases coded serious bacterial infections accurately. 

J Clin Epidemiol 2007;60:397-409.

20. Heiro M, Helenius H, Hurme S, Savunen T, 

Metsärinne K, Engblom E, et al. Long-term outcome of 

infective endocarditis: A study on patients surviving over 

���	'���	�����	�!�	�������	�������	�������	��	�	V����!	����!��(	

hospital during 25 years. BMC Infect Dis 2008;8:49.

21. Charlson ME, Pompei P, Ales KL, MacKenzie CR. 

A new method of classifying prognostic comorbidity 

in longitudinal studies: Development and validation. 

J Chronic Dis 1987;40:373-83.

22. Shih CJ, Chu H, Chao PW, Lee YJ, Kuo SC, Li SY, 

et al. Long-term clinical outcome of major adverse 

cardiac events in survivors of infective endocarditis: 



Prior antiplatelet therapy on infective endocarditis

42

A nationwide population-based study. Circulation 

2014;130:1684-91.

[#)	 
���X��"��(	 ]��	 ����!'	 ]��	 �������	 ��	 �����'	  �	

Tajik AJ, Taliercio CP, et al. Emboli in infective 

endocarditis: The prognostic value of echocardiography. 

Ann Intern Med 1991;114:635-40.

24. Kupferwasser LI, Yeaman MR, Shapiro SM, Nast CC, 


����*	���	������	
��	et al. Acetylsalicylic acid reduces 

vegetation bacterial density, hematogenous bacterial 

dissemination, and frequency of embolic events in 

experimental staphylococcus aureus endocarditis 

through antiplatelet and antibacterial effects. Circulation 

1999;99:2791-7.

[?)	 �������!�	 
�	 ������*���	 ���	 �����(���	 �Q�	

����<(���	 ��	 ���!�**�	 �)	 ������!��*"����	 �!����'	 ��	

infective endocarditis. Expert Rev Cardiovasc Ther 

2011;9:1203-19.

26. Taha TH, Durrant SS, Mazeika PK, Nihoyannopoulos P, 

Oakley CM. Aspirin to prevent growth of vegetations 

and cerebral emboli in infective endocarditis. J Intern 

Med 1992;231:543-6.

[G)	 �����	]�	
��*"��'	��	���!���	��	������	��	���X��	Q�	

Dufresne D, et al. Chronic antiplatelet therapy and 

mortality among patients with infective endocarditis. 

Clin Microbiol Infect 2009;15:193-9.

[B)	  ���(��	 ���	 ���X"���	 
��	 ��	 ����	��	 ����X���	 ���	

Sullivan SD, Fishman PA, et al. Lipid-lowering drug use 

and cardiovascular events after myocardial infarction. 

Ann Pharmacother 2002;36:751-7.

[^)	 ��!��"�	 ���	 
��������	 �Q�	 ��	 �����	 �Q�	

Maitland-van der Zee AH, de Boer A, Klungel OH, et al. 
Risk of acute myocardial infarction after discontinuation 

of antihypertensive agents: A case-control study. J Hum 

Hypertens 2017;31:537-44.

30. Mekaj YH, Mekaj AY, Duci SB, Miftari EI. New oral 

anticoagulants: Their advantages and disadvantages 

compared with vitamin K antagonists in the prevention 

and treatment of patients with thromboembolic events. 

Ther Clin Risk Manag 2015;11:967-77.

#%)	 ������	
��	¥��	���	Q!����!	��	�����'	��	�������*�/	]�	

�������	 ��	 et al. Prophylaxis of experimental 

endocarditis with antiplatelet and antithrombin agents: 

A role for long-term prevention of infective endocarditis 

in humans? J Infect Dis 2015;211:72-9.


