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Abstract

Ticagrelor is a cornerstone of dual antiplatelet therapy (DAPT) post-
percutaneous coronary intervention (PCI), but resistance is rarely 
reported and poorly understood. We present a case of a 51-year-old 
woman with type 2 diabetes and a family history of coronary artery dis-
ease. Patient underwent elective PCI for severe proximal left anterior 
descending (LAD) and right coronary artery (RCA) stenoses, receiv-
ing aspirin and ticagrelor. Post-procedure, she developed syncope, hy-
potension, and ST-elevation on electrocardiogram (EKG), with repeat 
angiography revealing acute in-stent thrombosis in the proximal LAD. 
VerifyNow assay revealed ticagrelor resistance (307 PRU, repeat 293 
PRU; cutoff < 208 PRU). Management included balloon angioplasty 
and transition to prasugrel (60 mg load, 10 mg daily). Angioplasty re-
stored patency with no further events. Follow-up VerifyNow showed 
adequate inhibition (180 PRU) at 1 month, and the patient remained 
asymptomatic. Ticagrelor resistance can cause severe complications 
like in-stent thrombosis; VerifyNow-guided switch to prasugrel may 
prevent adverse outcomes, underscoring the need for tailored antiplate-
let therapy. She underwent successful balloon angioplasty and was 
transitioned to prasugrel with no further events.
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Introduction

Ticagrelor, a reversible P2Y12 inhibitor, is a cornerstone of 

dual antiplatelet therapy (DAPT) and monotherapy following 
percutaneous coronary intervention (PCI) due to its rapid onset 
and more effective platelet inhibition compared to clopidog-
rel [1, 2]. While clopidogrel resistance is common (15–30%), 
ticagrelor resistance is rare, with reported rates of 0–20% 
[2–4]. Acute in-stent thrombosis, a life-threatening PCI com-
plication, can result from antiplatelet resistance, leading to 
type 4b myocardial infarction. The mechanisms of ticagrelor 
resistance remain poorly defined, with no consensus on guide-
lines [2]. We report a case of acute in-stent thrombosis due 
to ticagrelor resistance, managed successfully with prasugrel 
transition and balloon angioplasty, and discuss diagnostic and 
therapeutic strategies.

Case Report

A 51-year-old woman with type 2 diabetes mellitus and a fam-
ily history of coronary artery disease (CAD) presented for 
elective left heart catheterization (LHC). Outpatient coronary 
computed tomography angiography (CCTA) revealed severe 
proximal left anterior descending (LAD) stenosis, moderate 
multifocal right coronary artery (RCA) stenosis, and a coro-
nary calcium score of 613. LHC confirmed 80% stenosis in the 
proximal LAD and proximal-to-mid RCA. Drug-eluting stents 
(SYNERGY 2.5 × 48 mm for LAD, 3.0 × 48 mm for RCA) 
were implanted following loading doses of aspirin (324 mg) 
and ticagrelor (180 mg) (Supplementary Videos 1 and 2, jmc.
elmerpub.com). Within 2 h post-PCI, the patient developed 
syncope, hypotension, and ST-elevation in the inferior leads 
(Fig. 1). Differential diagnoses included acute in-stent throm-
bosis, stent malapposition, coronary artery dissection, or distal 
embolization. The patient was started on norepinephrine drip 
and returned to the catheterization lab.

Urgent repeat angiography revealed 99% in-stent throm-
bosis in the proximal LAD (Supplementary Video 3A, jmc.
elmerpub.com), confirmed by intravascular ultrasound (IVUS) 
showing a minimal lumen area of 1.2 mm2 (Fig. 2). Balloon 
angioplasty (Boston Scientific 3.0 × 15 mm, 12 atm, 20 s) re-
stored LAD stent patency (Supplementary Video 3B, C, jmc.
elmerpub.com). The RCA stent remained patent (Supplemen-
tary Video 4, jmc.elmerpub.com). VerifyNow assay showed 
in vitro high residual platelet reactivity, suggesting ticagrelor 
resistance (307 PRU, repeat 293 PRU; cutoff < 208 PRU). 
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Figure 1. Electrocardiogram post-syncope showing ST-elevation in leads V3–V6, suggestive of acute in-stent thrombosis in the 
left anterior descending artery.

Figure 2. Intravascular ultrasound confirming 99% in-stent thrombosis in the proximal left anterior descending (LAD) stent, with 
minimal lumen area of 1.2 mm2.
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Hypercoagulable workup (antithrombin III, protein S and C, 
anticardiolipin antibodies) was negative. A 60 mg prasugrel 
loading dose was administered, followed by heparin infusion 
(target activated partial thromboplastin time (aPTT) 53–73 s) 
for 17 h per acute coronary protocol. Norepinephrine was dis-
continued 1 h post-procedure. Post-procedural transthoracic 
echocardiography (TTE) showed a left ventricular ejection 
fraction of 62% with no thrombus.

The patient was monitored in the coronary care unit over-
night and discharged on post-procedure day 1 with DAPT 
(aspirin 81 mg and prasugrel 10 mg daily) for 12 months. At 
1-month follow-up, she remained asymptomatic with no recur-
rent cardiovascular events. Repeat VerifyNow assay confirmed 
adequate platelet inhibition (180 PRU). Diabetes management 
was optimized with metformin intensification, and lifestyle 
counseling was provided.

Discussion

Ticagrelor is a first-line antiplatelet agent for CAD patients 
undergoing PCI, especially with complex coronary anatomy. 
According to the results of the PLATO randomized controlled 
trial, compared to clopidogrel, ticagrelor provided significant 
benefits in terms of reducing cardiovascular death, stroke, and 
myocardial infarctions in patients of non–ST-segment eleva-
tion acute coronary syndromes (NSTE-ACS) [5]. The superi-
ority of ticagrelor was then echoed by multiple retrospective 
cohort studies later on [6–8].

Ticagrelor is a reversible, nonthienopyridine, P2Y12 in-
hibitor that binds to the target receptor in a non-adenosine di-
phosphate (ADP) competitive manner, which may attribute to 
its faster onset and more effective inhibitory ability on platelet 
aggregation [9]. Study have also demonstrated that compared 
to clopidogrel, patients who are on ticagrelor had reduced lev-
els of plasma plasminogen activator inhibitor-1 (PAI-1), which 
is a key modulator of fibrinolysis, suggesting the additional 
profibrinolytic benefits of ticagrelor apart from platelet inhibi-
tion [10]. In contrast to the relatively higher reported preva-
lence of clopidogrel resistance of approximately 15–30% [11, 
12], ticagrelor resistance is less common and has a reported 
prevalence ranging from 0% to 20% in various studies [2–4]. 
The mechanism of ticagrelor resistance remains unclear but 
is suspected to be multifactorial including CYP3A4 polymor-
phisms, drug interactions, or patient-specific factors like dia-
betes, though these were not tested in this case. Recent studies 
also found that the expression of P-glycoprotein on the intes-
tinal epithelia is a contributing factor to ticagrelor absorption 
and efficacy [2]. There have also been studies that demonstrat-
ed the correlation between specific miRNAs with the expres-
sion of P2Y12 receptors in platelets [2]. Furthermore, another 
study has also shown that the use of morphine in STEMI pa-
tients was associated with delayed onset of action of ticagrelor 
[13]. Last but not least, medication non-adherence should also 
be considered when diagnosing ticagrelor resistance.

Currently, there are four ADP-stimulated assays available 
to test for resistance: VASP, Multiplate, VerifyNow, and light 
transmission aggregometry (LTA), with VerifyNow being the 

most widely used method. Studies have already proven that 
measurement of platelet response on P2Y12 inhibitor can be 
used as an independent predictor of recurrent cardiovascular 
events such as stent thrombosis. According to the GRAVITAS 
trial, a cutoff value of VerifyNow assay of less than 208 PRU 
is associated with lower risk of cardiovascular events [14]. In 
addition, the ADAPT-DES trial also demonstrated the validity 
of tailoring antiplatelet agents according to VerifyNow assay 
to prevent hemorrhagic and/or ischemic cardiovascular com-
plications [15]. In our case, VerifyNow assay showed in vitro 
high residual platelet reactivity, suggesting partial or complete 
resistance to ticagrelor as the cause of this patient’s acute in-
stent thrombosis immediately after the procedure, consist-
ent with prior studies linking high platelet reactivity to stent 
thrombosis [14, 15].

In terms of the management of ticagrelor resistance, time-
ly recognition and intervention are crucial in preventing seri-
ous cardiovascular complications. In our case, post-procedure 
close monitoring allowed for prompt recognition of the hemo-
dynamic collapse. The use of IVUS was also critical in con-
firming thrombosis and ruling out malapposition. Compared 
to coronary angiography, IVUS offers a more detailed visuali-
zation of the culprit vessel and its intraluminal anatomy, stent 
position, plaque composition, and burden. The use of IVUS 
also plays an important role in reducing major adverse cardiac 
events (MACEs) and improving outcomes in PCI patients.

After ticagrelor resistance was detected, alternative P2Y12 
inhibitors should be considered as part of DAPT. According to 
the TRITON-TIMI 38 trial, compared to clopidogrel, prasug-
rel was associated with significantly reduced rates of ischemic 
events, including stent thrombosis in ACS patients [16]. In ad-
dition, the PRASTRO-III study also demonstrated that prasug-
rel had comparable risks of bleeding events compared to clopi-
dogrel [17]. In our case, prasugrel was chosen over clopidogrel 
due to its faster onset and lower resistance rates. A prasugrel 
loading dose was administered, along with a heparin drip, to 
prevent further stent thrombosis. The patient responded well to 
prasugrel with no further cardiovascular events.

This case highlights the importance of rapid recognition of 
resistance via VerifyNow and tailored antiplatelet therapy, sug-
gesting that the testing of platelet function could be integrated 
as a part of the routine clinical practice to minimize ischemic 
events such as stent thrombosis. Limitations of this study in-
clude the lack of genetic testing and long-term follow-up data 
beyond 1 month.

Conclusions

Ticagrelor resistance, though rare, can cause severe PCI compli-
cations like acute in-stent thrombosis. VerifyNow-guided transi-
tion to prasugrel effectively mitigates risks in this case, under-
scoring the need for personalized antiplatelet therapy post-PCI.

Learning points

Recognize ticagrelor resistance as a rare but critical cause of 
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in-stent thrombosis.
Understand the role of VerifyNow assay in guiding anti-

platelet therapy.
Appreciate the efficacy of prasugrel as an alternative 

P2Y12 inhibitor in ticagrelor-resistant patients.

Supplementary Material

Suppl 1. Angiography showing 80% stenosis in proximal 
LAD (A) and PCI with SYNERGY 2.5 × 48 mm at the steno-
sis site (B).
Suppl 2. Angiography showing 80% stenosis in proximal to 
middle RCA (A) and PCI with SYNERGY 3.0 × 48 mm at the 
stenosis site (B).
Suppl 3. Repeat angiography showing an acute in-stent 
thrombosis of 99% in proximal LAD (A), balloon angioplas-
ty with Boston Scientific 3.0 × 15 mm balloon at the site of 
stent thrombosis (B) and subsequent successful revasculari-
zation (C).
Suppl 4. Repeat angiography showing patent stent in RCA.
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