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An 80-Year-Old Man with Ischemic Heart Disease 
Who Developed Thrombotic Thrombocytopenic 
Purpura Following Treatment with Ticagrelor
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	 Patient:	 Male, 80-year-old
	 Final Diagnosis:	 Thrombotic thrombocyopenic purpura
	 Symptoms:	 Altered mental status • dysarthria • GI bleeding • hypotension
	 Medication:	 —
	 Clinical Procedure:	 Echocardiography • plasma exchange • renal replacement therapy
	 Specialty:	 Cardiology • Hematology

	 Objective:	 Rare disease
	 Background:	 Thrombotic thrombocytopenic purpura (TTP) is associated with widespread microvascular thrombosis, low 

platelet count, and hemolysis. Ticagrelor is a relatively new agent which functions as a reversible inhibitor of 
the P2Y12 receptor working to prevent platelet aggregation and is used with or without aspirin in patients 
with acute coronary syndrome to reduce the risk of myocardial infarction and stroke. We describe the case of 
an 80-year-old man with ischemic heart disease who developed this rare and potentially fatal adverse reac-
tion known as TTP following treatment with ticagrelor.

	 Case Report:	 We report the case of an 80-year-old man who presented with an acute change in mental status 4 months after 
initiating ticagrelor following percutaneous coronary intervention. Laboratory testing on presentation revealed 
evidence of microangiopathic hemolytic anemia, thrombocytopenia, and elevated creatinine levels, suggestive 
of acute renal failure. The combination of his clinical symptoms and laboratory findings were concerning for 
TTP, likely secondary to ticagrelor use. The patient was treated with therapeutic plasma exchange, systemic 
steroids, and hemodialysis, which led to resolution of the hemolysis and recovery of renal function.

	 Conclusions:	 Although the association between ticagrelor and TTP is rare, early recognition of this life-threatening compli-
cation is essential to decrease morbidity and mortality associated with TTP. Since ticagrelor is now more com-
monly used, it is important that clinicians be aware of this complication.
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Background

Thrombotic thrombocytopenic purpura (TTP) is a rare and life-
threatening disorder characterized by platelet aggregation 
leading to thrombocytopenia and microangiopathic hemolytic 
anemia (MAHA). Deficiency of the protease ADAMTS13 leads 
to large multimers of von Willebrand factor (vWF) which pro-
mote platelet adhesion to the endothelium. This causes mi-
crothrombi to form, which then lead to mechanical shearing 
of red blood cells and tissue injury [1]. This can manifest clin-
ically as MAHA, thrombocytopenia, renal failure, altered men-
tal status, and fever, historically known as the Moschcowitz 
pentad, although anemia and thrombocytopenia are the most 
specific findings [2].

Diagnosis of TTP is clinically challenging due to the diverse 
clinical manifestations, overlap in clinical presentation with 
other thrombotic microangiopathies, and limited availabili-
ty of ADAMTS13 testing [3]. The literature suggests that TTP 
should be suspected in all patients who present with MAHA 
and thrombocytopenia unless another etiology is delineated. 
Despite its rarity, urgent management with initiation of ther-
apeutic plasma exchange can be lifesaving [3]. The presence 
of ADAMTS13 deficiency in these patients strongly supports 
the diagnosis. Levels more than 10% are occasionally seen in 
patients with TTP [4]. However, this test alone does not suf-
fice as the criterion standard by which a diagnosis can be de-
finitively established or excluded.

Antiplatelet therapy is central to treatment strategies for pa-
tients with acute coronary syndrome (ACS) to reduce the risk 
of ischemic complications and to improve survival [5]. Dual 
antiplatelet therapy with aspirin and a platelet adenosine di-
phosphate (ADP) P2Y12 receptor antagonist are the mainstay 
of treatment. ADP antagonists include thienopyridine anti-
platelet agents such as ticlopidine and clopidogrel and non-
thienopyridine agents such as ticagrelor. While these medica-
tions have the same molecular target, ticagrelor is structurally 
dissimilar from the other agents, has a faster onset of action, 
and provides greater inhibition of platelet aggregation in com-
parison with clopidogrel [6].

Due to the importance of their use in the management of ACS, 
adverse events with these agents are widely reported [7]. The 
literature has shown that clopidogrel and ticlopidine have 
been implicated in the development of drug-induced TTP, but 
the mechanism remains unclear. Ticagrelor-associated TTP has 
only been reported twice previously in the literature, by Wang 
et al and Dogan et al. Consequently, clinical features and re-
sponse to therapy remain poorly described in the literature. 
The aim of our study was to highlight this rare complication 
of ticagrelor and review the literature, while describing the 
case of a patient who presented with signs and symptoms 

of TTP following use of ticagrelor in the management of isch-
emic heart disease.

Case Report

An 80-year-old man with ischemic cardiomyopathy status 
after stenting of the right coronary artery presented to the 
Emergency Department with altered mental status, slurred 
speech, and melena. At baseline, the patient’s mental status 
was awake, alert, oriented to person, place, and time before 
the acute onset of his symptoms that morning. His medical 
history was significant for second-degree heart block after 
CRT-D placement complicated by pocket hematoma, atrial fi-
brillation, hypertension, hyperlipidemia, chronic kidney dis-
ease stage 2, heart failure with a reduced ejection fraction of 
30%, and coronary artery disease.

Four months prior to presentation he underwent percutaneous 
coronary intervention to the right coronary artery, which was 
complicated by dissection. At that time, he was started on dual 
antiplatelet therapy with aspirin and ticagrelor. His other home 
medications included Lasix 20 mg oral daily, metoprolol succi-
nate 25 mg oral daily, sacubitril/valsartan 24-26 mg oral twice a 
day, aspirin 81 mg oral daily, and atorvastatin 80 mg oral daily.

On arrival, he was hypotensive to 67/48 mmHg, hypother-
mic to 35.9°C, with oxygen saturation of 96% on room air. 
Physical examination revealed jugular venous distension, de-
creased breath sounds, bibasilar crackles, and dysarthria. He 
was also disoriented and confused. A stroke alert was called 
and the patient underwent emergent CT head non-contrast, 
which showed nonspecific white matter changes and no acute 
intracranial bleed. CT of the chest, abdomen, and pelvis re-
vealed small bilateral pleural effusions, pulmonary edema, 
and colonic diverticulosis.

Laboratory testing was significant for creatinine of 4.8 mg/dL 
from a baseline of 1 mg/dL, BUN of 159 mg/dL, AST 273 units/L, 
ALT 313 units/L, lactate 1.7 mmol/L, troponin 0.21 ng/mL, and 
BNP 1539 ng/L. He was also noted to be anemic with hemo-
globin 8.7 g/dL, hematocrit 26.4%, red cell distribution width 
(RDW) 18.1%, mean corpuscular volume 95 fL, thrombocyto-
penic to 40 000 platelets/mcL, and an INR of 1.3. His urinalysis 
showed WBC 31-50, RBC 11-20, and squamous cells 0-5. Arterial 
blood gas was pH 7.36, pCO 28 mmHG, and pO2 135 mmHg. 
A point-of-care echocardiogram showed LVEF ~10% with no 
pericardial effusion. His EKG revealed normal sinus rhythm 
with heart rate 73 bpm, normal axis, and T wave inversion in 
V3-V6, which was new compared to previously. He was emer-
gently stabilized with 1.5 L normal saline fluid resuscitation, 
started on i.v. norepinephrine infusion, and pantoprazole infu-
sion. He then was admitted to the Intensive Cardiac Care Unit.
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His presentation with altered mental status, unexplained 
thrombocytopenia, anemia, and acute renal failure raised con-
cerns for a diagnosis of TTP. He had findings in keeping with 
4 out of the 5 criteria for the diagnosis of TTP [8]. Therefore, a 
blood smear and hemolytic lab panel including Coombs’s test-
ing, LDH, haptoglobin, bilirubin, and reticulocyte count was or-
dered. Blood film (Figure 1) revealed numerous acanthocytes, 
5-6 schistocytes per high-power field, numerous RBC frag-
ments, polychromasia, occasional spherocytes, large platelets, 
and decreased platelet count, overall consistent with microan-
giopathic hemolytic anemia. His LDH was elevated at 562 U/L 
and his haptoglobin was low at 10 mg/dL, again consistent 
with hemolysis. His Coomb’s test was negative.

Hematology was consulted and recommended checking the 
ADAMTS13 level. His ADAMTS13 level was 55%, not sugges-
tive of ADAMTS13 deficiency. The patient was assessed as 
having TTP secondary to ticagrelor use; therefore, ticagre-
lor was discontinued. He received 12 sessions of plasma ex-
change with steroid therapy and was started on continuous 
renal replacement therapy for treatment of acute renal fail-
ure. He had gradual improvement of his mental status and 
renal function and was discharged to a subacute rehabilita-
tion facility. Unfortunately, the patient was readmitted to the 
hospital after being in rehabilitation for 1 month with symp-
toms consistent with a heart failure exacerbation. His hospi-
tal course was complicated by sepsis and cardiac arrest, and 
he eventually died.

Discussion

This case highlights a rare and life-threatening adverse effect 
of ticagrelor use. It is important for clinicians to be aware of 
this adverse reaction as ticagrelor is now a commonly pre-
scribed medication in patients with ACS.

Ticagrelor is a non-thienopyridine inhibitor of P2Y12, pre-
venting platelet aggregation by reducing binding of ADP to 
P2Y124 [9]. Thienopyridines, on the other hand, such as ti-
clopidine, clopidogrel, and prasugrel, while sharing the same 
target as ticagrelor, are structurally different and have an al-
ternative binding site on P2Y12.

Drug-associated TTP has been previously attributed to ticlopi-
dine and clopidogrel [10]. The pathophysiology of ticlopidine- 
associated with TTP appears to be immune-mediated, with 
100% of patients in the SERF-TTP (Surveillance, Epidemiology 
& Risk Factors for TTP) sample having detectable levels of neu-
tralizing antibodies to ADAMTS13 [11]. The cases appear to 
present up to 12 weeks following initiation [11]. In contrast, 
cases of clopidogrel-associated TTP present within 14 days of 
initiation of therapy. These patients also generally have nor-
mal ADAMTS13 activity and no detectable neutralizing antibod-
ies [12]. The proposed mechanism, considering the absence of 
evidence of autoimmunity, involves damage or stimulation of 
the endothelium, leading to secretion of vWF. Prolonged treat-
ment with plasmapheresis is typically necessary.

To the best of our knowledge, there are only 2 previously re-
ported cases of ticagrelor-associated TTP (see Table 1). The 
cases reported by Wang et al and Dogan et al involved male 
patients with symptom onset occurring 5 and 8 weeks, respec-
tively, after initiation of therapy, while our patient presented 
4 months after starting ticagrelor [7,13]. Of note, both cases 
had a prompt response to therapeutic plasma exchange, which 
is like our case. Wang et al also found ADAMTS13 activity of 
48%, similar to our patient, who had 55% activity [7]. This ac-
tivity level is suggestive of a non-immune-mediated TTP, and 
the pathophysiology behind ticagrelor-associated TTP could be 
more like clopidogrel-associated TTP than ticlopidine-associ-
ated TTP. However, the time course after medication initiation 
and response to therapy are consistent with ticagrelor-medi-
ated TTP. This again shows how little we know about this ad-
verse medication effect and elucidates the importance of need-
ing more literature and research on this topic. Evaluation for 
the presence of neutralizing antibodies in future cases would 
also be important in further understanding the pathophysiol-
ogy of these medications.

Cessation of ticagrelor is an important initial step in the man-
agement of these patients, although stent thrombosis is a risk. 
The concomitant therapy with steroids and plasma exchange 

Figure 1. �Peripheral blood smear in patient prior to plasma 
exchange therapy, which revealed numerous 
acanthocytes, schistocytes, RBC fragments, 
polychromasia, occasional spherocytes, large platelets, 
and decreased platelet count, consistent overall with 
microangiopathic hemolytic anemia.
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was crucial in the management of our patient, which was also 
noted in similar cases. If those interventions were not suc-
cessful, rituximab would have been considered for the next 
line of treatment.

While the differential diagnosis of acute anemia in the setting 
of gastrointestinal bleed is broad, in this case other etiologies 
were considered as the patient also presented with altered 
mental status and profound hypotension. Potential etiologies 
of his presentation included septic shock due to infection, hem-
orrhagic shock due to bleeding peptic ulcer or intracranial hem-
orrhage in the setting of antiplatelet and anticoagulation use, 
as well as cardiogenic shock with hepatic congestion and co-
agulopathy due to his history of heart failure. Diseases lead-
ing to hemolysis and altered mental status such as disseminat-
ed intravascular coagulation and hemolytic uremic syndrome 
were also considered in the differential, but ultimately a di-
agnosis of thrombotic thrombocytopenic purpura was made.

Lack of awareness of this complication could ultimately lead 
to death and it is therefore important that these complications 
be documented. It is also important to note that ticagrelor 

should not be prescribed again in patients who have devel-
oped ticagrelor-mediated TTP. We believe this may be one of 
the few case reports in the literature reporting this rare ad-
verse effect and we deem it important that the general pop-
ulation should be aware of it.

Conclusions

This unique case highlights the important but not well investi-
gated rare adverse effect of ticagrelor use. With increasing us-
age of ticagrelor, this adverse effect can occur at what seems 
to be any point in time of use, and physicians should main-
tain a high index of clinical suspicion to make this diagnosis 
and prevent mortality in light of its increasing use in patients 
with acute coronary syndrome.
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