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Antiplatelet Therapy  
and Percutaneous 
Coronary Intervention
in Patients with Acute Coronary  
Syndrome and Thrombocytopenia

Platelets are crucial in the pathogenesis of acute coronary syndrome. Treatment for acute 
coronary syndrome usually involves antiplatelet, anticoagulant, and antithrombotic therapy, 
and the performance of percutaneous coronary intervention. All of the medications are as-
sociated with bleeding sequelae and are typically withheld from patients who have throm-
bocytopenia. The safety of antiplatelet therapy and percutaneous coronary intervention in 
patients who have acute coronary syndrome and thrombocytopenia is unknown, and there 
are no guidelines or randomized studies to suggest a treatment approach in such patients.

Acute coronary syndrome is uncommon in patients who have thrombocytopenia; how-
ever, it occurs in up to 39% of patients who have both thrombocytopenia and cancer. 
Herein, we present the cases of 5 patients with acute coronary syndrome, thrombocy-
topenia, and cancer who underwent percutaneous coronary intervention with stenting. 
Before intervention, their platelet counts ranged from 17 to 72 ×109/L. One patient under-
went preprocedural platelet transfusion. All were given aspirin, alone or with clopidogrel. 
One patient experienced melena (of colonic origin). No other patient experienced bleeding 
sequelae.

Aside from the occasional use of antiplatelet and thrombolytic agents in patients with 
thrombocytopenia, no therapeutic recommendation can be made until data are available 
on a larger patient population. Until then, treatment should conform to specific clini-
cal circumstances. Approaches to the treatment of acute coronary syndrome in patients 
with thrombocytopenia might be better directed toward the evaluation of platelet function 
rather than toward absolute platelet count, and the risk–benefit equation of invasive proce-
dures and antithrombotic therapies may need to incorporate this information. (Tex Heart 
Inst J 2010;37(3):336-40)

P latelets play a crucial role in the pathogenesis of acute coronary syndrome 
(ACS).1 Although ACS in patients with thrombocytopenia is uncommon, it 
is found in up to 39% of patients who have both thrombocytopenia and can-

cer.2 The standard treatment for ACS involves therapy with antiplatelet, anticoagulant, 
and thrombolytic agents, and the performance of percutaneous coronary intervention 
(PCI). All of these medications are associated with bleeding sequelae and are typically 
withheld from patients who have thrombocytopenia. The safety of antiplatelet therapy 
and PCI in patients who have ACS and thrombocytopenia is unknown, and there are 
no guidelines or randomized studies to suggest treatment approaches in such patients.
	 Herein, we present a case series of patients with ACS, thrombocytopenia, and can-
cer who underwent PCI with stenting, and we discuss the treatment options.

Patient 1
A 60-year-old woman with multiple myeloma and a history of coronary artery disease 
presented at the hospital with chest pain and dyspnea. Her heart rate was 120 beats/
min, and her blood pressure was 154/64 mmHg. Auscultation revealed a systolic ejec-
tion murmur and crackles in the left lung base. A 12-lead electrocardiogram (ECG) 
showed sinus tachycardia. Laboratory results included a platelet count of 21 ×109/L, 
a hemoglobin level of 8.1 g/dL, a creatinine level of 0.8 mg/dL, and normal levels 
of cardiac enzymes. A transthoracic echocardiogram (TTE) showed normal left ven-
tricular (LV) function and an ejection fraction (LVEF) of 0.60. The diagnosis of un-
stable angina was made, and she was treated with nitrates, aspirin, β-blockers, and a 
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3-hydroxy-3-methylglutaryl coenzyme-A reductase in-
hibitor. After a coronary angiogram showed an 80% 
stenosis of the 1st diagonal branch of the left anteri-
or descending coronary artery (LAD), PCI with stent-
ing was performed, with no bleeding sequelae. Before 
the procedure, she was given a transfusion of 20 units 
of platelets. During the procedure, she was given 11,500 
units of intravenous heparin, 200 µg of intracoronary 
nitroglycerin, and 300 mg of oral clopidogrel. The acti-
vating clotting time (ACT) recorded during the proce-
dure was 190 sec. No platelet count was obtained after 
the procedure. The patient was discharged from the hos-
pital and died of sepsis 4 years later.

Patient 2
A 70-year-old man with a history of coronary artery 
disease, diabetes mellitus, and acute myeloid leukemia 
presented at the hospital with chest pain and palpita-
tions. His heart rate was 90 beats/min, and his blood 
pressure was 152/72 mmHg. A 12-lead ECG showed  
sinus rhythm and LV hypertrophy. Laboratory results  
included a platelet count of 46 ×109/L, a hemoglobin 
level of 8.6 g/dL, and normal levels of cardiac enzymes. 
A TTE showed normal LV systolic function and an 
LVEF of 0.60. The diagnosis of unstable angina was 
made. Coronary angiography showed a 50% steno-
sis of the proximal circumflex artery, 95% stenosis of 
the distal circumflex artery, 75% stenosis of the proxi-
mal 1st obtuse marginal branch, and 100% occlusion 
of the proximal right coronary artery (RCA). During 
PCI, he received 7,500 units of intra-arterial heparin, 
200 µg of intracoronary nitroglycerin, and 300 mg of 
oral clopidogrel. The maximum ACT recorded during 
the procedure was 238 sec. The patient underwent PCI 
and stenting of the circumflex artery, and he was given 
clopidogrel and aspirin for a month. However, he ex-
perienced chronic recurrent melena after PCI, and the 
aspirin and clopidogrel were temporarily discontinued. 
An upper gastrointestinal endoscopy and a colonoscopy 
showed colonic polyps, diverticulosis, and hemorrhoids, 
but no active bleeding. Chemotherapy was initiated a 
few days after the coronary revascularization, and the 
patient was discharged from the hospital.

Patient 3
A 69-year-old man with a history of diabetes mellitus,  
hypertension, and mantle-cell lymphoma presented at 
the hospital with recurrent episodes of chest pain. On 
examination, his heart rate was 60 beats/min, and his 
blood pressure was 130/70 mmHg. Splenomegaly was 
detected. A 12-lead ECG showed sinus rhythm. A TTE 
showed normal LV systolic function and an LVEF of 
0.58. Laboratory results included a platelet count of 28 
×109/L, a hemoglobin level of 11.1 g/dL, a creatinine 
level of 0.9 mg/dL, and an elevated troponin I level. The 
diagnosis of ACS was made, and the patient was given 

aspirin and clopidogrel. Coronary angiography revealed 
an 80% stenosis of the RCA, for which the patient un-
derwent PCI with stent placement. During the proce-
dure, he was given 8,500 units of intra-arterial heparin, 
300 µg of intracoronary nitroglycerin, and 300 mg of 
oral clopidogrel. The maximum ACT during the pro-
cedure was 358 sec. He continued to take aspirin and 
clopidogrel without bleeding sequelae, and he experi-
enced no further coronary events. He died of pneumo-
nia 3 years later.

Patient 4
A 75-year-old man with a history of hypertension, di-
abetes mellitus, hypercholesterolemia, coronary artery 
bypass grafting (CABG), and chronic myeloid leuke-
mia presented at the hospital with chest pain. His heart 
rate was 72 beats/min, and his blood pressure was 98/40 
mmHg. A 12-lead ECG showed a 1-mm ST elevation 
in the inferior leads, a 1-mm ST depression in leads I 
and aVL, and a right bundle branch block. Laboratory 
results included a platelet count of 72 ×109/L, a hemo-
globin level of 8.5 g/dL, a creatinine level of 1.2 mg/dL, 
and normal levels of cardiac enzymes. A TTE showed 
an LVEF of 0.45. The diagnosis of ACS was made, and 
the patient was started on aspirin, clopidogrel, and ni-
troglycerin. Coronary angiography showed a 60% to 
70% stenosis of the native circumflex artery, 100% oc-
clusion of the native LAD, and 99% stenosis at the 
anastomosis site of the saphenous vein graft (SVG) to 
the LAD. The patient underwent PCI with stent place-
ment at the anastomosis site and experienced no bleed-
ing sequelae. During the procedure, he was given 6,000 
units of heparin intravenously, an intravenous integrilin 
bolus of 12.4 mg followed by an integrilin infusion at 
a dose of 2.037 µg/kg/min, oral clopidogrel of 150 mg, 
and (by injection into the LAD graft) 200 µg of nitro-
glycerin and 100 µg of adenosine. The recorded ACT 
during the procedure was 206 sec. He died 1 month 
later of sepsis.

Patient 5
An 80-year-old man with a history of hypertension, 
hypercholesterolemia, and acute myeloid leukemia pre-
sented at the hospital with chest pain. His heart rate 
was 65 beats/min, and his blood pressure was 120/62 
mmHg. A 12-lead ECG showed atrial fibrillation with 
a left bundle branch block. Laboratory results included 
a platelet count of 17 ×109/L, a hemoglobin level of 8.3 
g/dL, a creatinine level of 1.2 mg/dL, and an elevated 
troponin I level with a peak value of 11.91 ng/mL (nor-
mal value, <0.4 ng/mL). A TTE showed normal LV sys-
tolic function and an LVEF of 0.54. The diagnosis of 
ACS was made, and the patient was treated with aspi-
rin, nitroglycerin, and β-blockers. Coronary angiogra-
phy showed a 90% lesion in the obtuse marginal branch 
of the circumflex coronary artery and a 40% to 50% 
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stenosis of the distal RCA. The patient underwent PCI 
without stent placement in the obtuse marginal branch 
and experienced no bleeding sequelae. During the pro-
cedure, he was given 5,000 units of intravenous hepa-
rin, 400 µg of intracoronary nitroglycerin, and 325 mg 
of oral aspirin. The ACT recorded during the procedure 
was 262 sec. Seven days after PCI, he experienced an 
episode of noncardiac chest pain, after completion of a 
platelet transfusion. One week later, a temporary pace-
maker was inserted because of severe bradycardia. His 
general condition deteriorated, and he died 22 days after 
PCI of multiorgan failure, pneumonia, and diffuse al-
veolar hemorrhage.
	 Table I shows the clinical data on the 5 patients. Figure 
1 shows the available pre- and post-PCI platelet counts.

Discussion

Platelets play an important role in the atherosclerotic 
process and are intrinsically involved in the pathogen-
esis of ACS.1 Thrombocytosis may be a risk factor for 
acute myocardial infarction (AMI): in 1 study, the in-
cidence of AMI in patients with essential thrombocy-
themia was 9.4%.3 However, thrombocytopenia itself is 
not protective, and AMI has been reported in patients 
who have thrombocytopenia that is associated with var-
ious conditions.4-12 In fact, in patients with Kawasaki 
disease, thrombocytopenia is considered a risk factor in 
the development of AMI.13 This implies that some fac-
tor other than platelet numbers alone is involved.
	 The cause of coronary thrombosis in patients with 
thrombocytopenia is debatable and multifactorial. How-
ever, the development and effect of occlusive thrombus 
in these patients are similar to those of atherosclerotic 
disease: for example, at autopsy, a fibrin-platelet throm-
bus occluded the left coronary artery in a young throm-
bocytopenic patient.14

	 Independently of their thrombocytopenia, patients 
may be predisposed to coronary thrombosis because 
their platelets are larger and more adhesive to the vas-
cular surface. In AMI or stroke patients, mean platelet 
volume is significantly increased despite a concomitant 
decrease in platelet count.15,16 In a rodent model, large 
platelets appeared in the circulation within 12 hours of 
the induction of thrombocytopenia, and at 18 hours, 
nearly half of all platelets were large.17 Evidence supports 
the concept that large platelets have a higher thrombot-
ic potential. In 1 study, the platelet aggregation velocity 
that was induced with adenosine-5′-diphosphate, col-
lagen, or epinephrine was directly in proportion to the  
platelet volume and correlated best with the mega
thrombocyte index.18 Because platelet production is nat-
urally regulated to maintain platelet mass (the product  
of platelet count and mean platelet volume), it can be 
inferred that the larger platelets not only provide a he-
mostatic plug and prevent bleeding via high activity, but 

TABLE I. Clinical Presentation and Treatment of the Patients with Acute Coronary Syndrome and Thrombocytopenia

				    Pre-PCI 
				    Platelet
Pt.	 Age,			   Count,	 Antiplatelet	 PCI +	 Coronary	 Bleeding
No.	 Sex	 Symptoms	 LVEF	 ×109/L	 Medication	 Stent	 Vessel	 Sequelae

 1	 60, F	 Chest pain	 0.60	 21	 Aspirin	 Yes	 1st diagonal	 None 
		  and dyspnea					     branch

 2	 70, M	 Chest pain and	 0.60	 46	 Aspirin and	 Yes	 Circumflex	 Melena 
		  palpitations			   clopidogrel		  artery

 3	 69, M	 Chest pain	 0.58	 28	 Aspirin and	 Yes	 RCA	 None 
					     clopidogrel

 4	 75, M	 Chest pain	 0.45	 72	 Aspirin and	 Yes	 SVG-to-LAD	 None 
					     clopidogrel		  site

 5	 80, M	 Chest pain	 0.54	 17	 Aspirin	 PCI only	 OM branch	 None
 
F = female; LAD = left anterior descending coronary artery; LVEF = left ventricular ejection fraction; M = male; OM = obtuse 
marginal; PCI = percutaneous coronary intervention; Pt = patient; RCA = right coronary artery; SVG = saphenous vein graft

Fig. 1  Platelet counts before and after percutaneous coronary 
intervention (PCI). No post-PCI platelet count was obtained in 
patient 1. In the other 4 patients, the post-PCI platelet counts 
were obtained from 24 hours to 20 days after PCI.
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also that they may be linked to coronary thrombosis in 
patients with thrombocytopenia.
	 There is substantial evidence of the involvement of mi-
croparticles in the activation of the coagulation cascade. 
Some of these microparticles are derived from platelets.19 
Levels of platelet microparticles (PMPs) are significant-
ly higher in patients who have idiopathic thrombocyto-
penic purpura (ITP) than in control groups.20 Patients 
who were free of petechiae and mucosal bleeding were 
found to have significantly high PMP levels.20 Elevat-
ed PMP levels have been observed in patients who have 
ITP and neurologic complications20 and in patients who 
have ACS and thrombocytopenia.21 This suggests that 
PMPs play an important hemostatic role in patients 
who have thrombocytopenia and that hemostatically 
active PMPs may be thrombogenic at high concentra-
tions and in certain clinical circumstances.20

	 There are isolated reports of the use of antiplatelet  
agents with no bleeding sequelae in patients with AMI 
and thrombocytopenia.11,12 In 1 patient, streptokinase 
was used locally in the LAD, but without success: post-
mortem examination revealed occlusion of the vascular 
lumen by the fibrin-platelet thrombus.14 Even in patients 
who have been treated with both aspirin and clopido-
grel, thrombotic stent occlusion has been reported.12 In 
patients with ITP, successful PCI22 and CABG with 
supportive platelet transfusion23,24 have been reported.
	 Aspirin therapy in the presence of thrombocytopenia 
is a matter of debate,25,26 and there are no widely accept-
ed protocols. One guideline is to avoid giving aspirin 
after CABG to patients who have thrombocytopenia  
(defined as platelet count <50 ×109/L).27 This recom-
mendation (for patients who are undergoing CABG) 
cannot be extrapolated to patients who have AMI and 
thrombocytopenia, because a more recent study showed 
that aspirin is safe and reduces mortality rates in such 
patients.2

	 The safety and tolerability of anticoagulants and an-
tiplatelet agents have been well characterized in the gen-
eral ACS population. However, few data are available 
with regard to the safety and tolerability of such med-
ications in patients who have thrombocytopenia and 
cancer, or thrombocytopenia from bone-marrow sup-
pression. Bleeding is the most common adverse event 
related to therapy with antithrombotic and antiplatelet 
agents. Therefore, the risks and benefits of this therapy 
should be critically weighed in order to achieve optimal 
outcomes and minimize bleeding sequelae in patients 
who have thrombocytopenia. The outcomes of anti-
platelet therapy in patients with thrombocytopenia, 
ACS, and cancer have been reported.2 However, these 
data are from a retrospective study and warrant valida-
tion in prospective trials.
	 Vanderschueren and colleagues28 evaluated a large 
series of patients with thrombocytopenia in terms of 
their prognosis in the intensive care unit. Severity of 

thrombocytopenia served as a biomarker for high rates 
of bleeding and death. The incidence of bleeding was 
4.1% in nonthrombocytopenic patients, 21.4% in pa-
tients who had platelet counts between 101 and 149 
×109/L, and 52.6% in patients with platelet counts 
below 100 ×109/L. However, in this last group, there 
was no correlation between initial platelet count and 
risk of bleeding28; this is probably due to the routine use 
of prophylactic platelet transfusion, which was given to 
as many as 75% of patients with platelet counts below 
20 ×109/L.28 In patients undergoing coronary angiogra-
phy, those with low platelet counts (<100 ×109/L) were 
9 times more likely to develop a medium or large hema-
toma than were patients with platelet counts above that 
level.29

	 In patients with thrombocytopenia, the risk of bleed-
ing varies and may depend upon the underlying cause. 
For instance, in chemotherapy-induced thrombocyto-
penia, spontaneous clinical bleeding (none life-threaten-
ing or intracranial) was seen only in individuals whose 
platelet counts were below 10 ×109/L.30 The risk of bleed-
ing was much higher in patients who had myelodysplas-
tic syndrome.31 In 1 institution, among patients with 
myelodysplastic syndrome for whom a cause-of-death 
code was assigned, hemorrhage contributed to the death 
of 20% and was the only cause of death in 10%.31 De-
spite the lack of data, some investigators advocate the 
use of thrombolytic therapy in patients with thrombo-
cytopenia and AMI provided that there is no evidence 
of bleeding sequelae.32 However, aside from occasion-
al use of antiplatelet and thrombolytic agents, no rec-
ommendation can be made until data are available on 
a larger patient population. Until then, each patient 
should be treated in accordance with the specific clini-
cal circumstances. Approaches to the treatment of AMI 
in thrombocytopenic patients might be better directed 
toward the evaluation of platelet function than toward 
platelet count, and the risk–benefit equation of invasive 
procedures and antithrombotic therapies may need to 
take this information into account.
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