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is often accompanied by a spectrum of adverse effects, 
particularly concerning their impact on cardiovascular 
health [4]. Emerging evidence has indicated that TKIs 
can precipitate serious cardiovascular events, includ-
ing myocardial infarction (MI), even in the absence of 
significant coronary artery obstruction [5–8]. This phe-
nomenon, known as myocardial infarction with non-
obstructive coronary arteries (MINOCA), represents a 
diagnostic and therapeutic challenge, underscoring the 
need for comprehensive cardiac monitoring and preven-
tive strategies in patients undergoing TKIs therapy [9]. In 
this report, we present a case of a patient with MPN who 
experienced recurrent chest pain and was subsequently 
diagnosed with MINOCA after receiving Olverembat-
inib. This case highlights the importance of vigilance 
and proactive management of potential cardiac adverse 
effects in patients treated with TKIs. By detailing this 
case, we aim to raise awareness among clinicians regard-
ing the cardiovascular risks associated with TKI therapy 
and emphasize the necessity of integrating cardiac safety 

Introduction
The introduction of tyrosine kinase inhibitors (TKIs) 
has revolutionized the treatment of various hemato-
logic malignancies, notably improving the prognosis 
and overall survival rates for patients with specific types 
of leukemia, including myeloproliferative neoplasms 
(MPNs) [1, 2]. TKIs, such as Olverembatinib, target aber-
rant signaling pathways critical for the proliferation and 
survival of malignant cells, providing a targeted thera-
peutic approach that has significantly improved clinical 
outcomes [3]. However, the therapeutic success of TKIs 
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Abstract
The anticancer drug of tyrosine kinase-inhibitors (TKIs) has significantly improved the prognosis of patients with 
specific leukemia but has also increased the risk of organ adverse reactions. Herein, we present a case of a patient 
diagnosed with myeloproliferative neoplasms who experienced recurrent chest pain after receiving treatment with 
Olverembatinib. Electrocardiography and coronary angiography confirmed the diagnosis of myocardial infarction 
with non-obstructive coronary arteries. This case serves as a reminder for clinicians to pay more attention and 
actively prevent the cardiac adverse reactions of TKIs when using such medications.
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concerns in the management of patients receiving these 
potent anticancer agents.

Case presentation
A 61-year-old male with a one-year history of well-con-
trolled hypertension managed with felodipine, a one-
pack-year smoking history (had been successfully quit for 
the past six months), and a body mass index of 22.49 kg/
m2, without any other risk factors for atherosclerosis, 
was admitted to our cardiac care unit due to acute MI. 
Four months prior to admission, the patient had been 
diagnosed with myeloid neoplasm with FGFR1 gene rear-
rangement and polycythemia vera, for which he had been 
undergoing treatment with Olverembatinib at a dose of 
40 mg every other day for four months.

The patient began experiencing exertional chest dis-
comfort accompanied by decreased exercise capacity in 
August 2023, without receiving any specific treatment. 
The values of the white blood cell and platelet count 
were initially within the normal range. Coronary angi-
ography which was performed on September 7, 2023 
revealed mild stenotic lesions (approximately 30–40% of 
diameter stenosis) in left main and proximal segment of 
left anterior descending artery (Fig. 1A and B). The lev-
els of cardiac biomarkers, including creatine kinase MB 
isoform and cardiac troponin I, were within the normal 
range. However, six days later, the patient’s symptoms 
worsened. He developed persistent and refractory chest 
pain, and during the episodes, the 12-lead electrocardi-
ography displayed ST-segment depression in leads II, 
III, aVF, and V4-V6, along with ST-segment elevation in 
lead aVR, which returned to normal when the symptom 
relieved (Fig.  2A and B). Additionally, the levels of car-
diac biomarkers increased (creatine kinase MB isoform 
10ng/ml (reference range: 0.5-5.0ng/ml) and cardiac tro-
ponin I 5.5ng/ml (reference range: 0.00-0.40ng/ml)) dra-
matically. Therefore, an urgent coronary angiography was 
repeated using the 6 F JL 4.0 diagnostic catheter, which 
showed severe stenosis in left main (Fig. 1C and D) and 
completely normal right coronary artery. After the intra-
coronary bolus of nitroglycerin, the stenosis attenuated 
greatly indicating the occurrence of coronary artery 
spasm. Subsequently, the patient underwent emergent 
balloon angioplasty of left main and proximal segment of 
left anterior descending artery, to treat the residual ste-
nosis and further improve the coronary blood flow (bal-
loon size: 2.00 mm in diameter, inflation pressure: 8 atm) 
(Fig.  1E and F). Following the procedure, the patient 
received intravenous administration of nitroglycerin, dil-
tiazem, and oral aspirin. Consequently, the patient dem-
onstrated symptom improvement without any recurrence 
of chest pain. Meanwhile, the levels of cardiac troponin 
I gradually declined to within the normal range. Con-
comitant with these events, the patient demonstrated 

a progressive elevation in the white blood cell count, 
reaching 27,310/µl (reference range: 3500–9500/µl). 
Thus, the administration of Olverembatinib was ceased, 
and the patient was finally transferred to the hematology 
department for additional therapeutic interventions, with 
the consideration of probable leukemic transformation.

Discussion
This report presents the first documented case of MIN-
OCA resulting from coronary artery spasm following 
treatment with Olverembatinib, which is one kind of 
third-generation TKI. Several cases of MINOCA dur-
ing treatment with other second-generation TKIs have 
been previously reported, raising concerns about vascu-
lar toxicity and adverse vascular events in patients receiv-
ing such therapies [6–8]. Olverembatinib has largely 
addressed the issue of chronic myeloid leukemia (CML) 
resistance to second-generation TKIs, but adverse events 
may still occur. The potential mechanisms underlying 
Olverembatinib-induced coronary artery spasm remain 
unclear. It is hypothesized that various factors may con-
tribute to this process, including autonomic nervous 
system alterations and drug-induced vascular toxicity. 
Additionally, the patient experienced probable leukemic 
transformation concomitant with the MI event, suggest-
ing that leukocytosis and inflammation-induced vascular 
spasm should also be considered.

Although coronary artery spasm is a rare adverse 
event, its consequences can be severe, including myocar-
dial ischemia, MI, cardiac arrest, and even sudden death 
[10]. Diagnostic challenges arise due to the possibility of 
coronary artery spasm occurring without evident steno-
sis. Therefore, timely recognition and effective treatment 
of coronary artery spasm are crucial to prevent disease 
progression. In the present case, the electrocardiogra-
phy showes diffuse depression with ST-segment eleva-
tion in lead aVR during the episode of chest pain, which 
is consistent with the left main lesion. Therefore, despite 
considering the stenosis is mainly due to spasm, we still 
perform the angioplasty for this patient.

Potential drug-drug interactions involving Olver-
embatinib must also be considered. In this case, post-
angioplasty medical treatment included the use of 
nitroglycerin, diltiazem, and aspirin. The combined 
use of these medications requires careful consideration 
of potential interactions. For instance, diltiazem is a 
CYP3A4 inhibitor and could increase the levels of Olver-
embatinib, thereby exacerbating its cardiovascular effects 
[11]. Utilizing physiologically based pharmacokinetic 
models could provide insights into these interactions by 
simulating and predicting the drug’s absorption, distribu-
tion, metabolism, and excretion within the body [11]. It’s 
also helpful to understand how Olverembatinib interacts 
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Fig. 1  Coronary angiography images performed at the baseline and during coronary artery spasm. A-B. Mild stenosis in left main and proximal-left 
anterior descending artery as well as myocardial bridge in mid-left anterior descending artery were found on the baseline coronary angiography images. 
C-D. Diffuse spasm was observed especially at the left main and proximal-left anterior descending artery (labelled by the arrow) on the urgent coronary 
angiography. E-F. After the emergent balloon angioplasty, there was no significant stenosis and the coronary blood flow became normal
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with other medications or substances within the body, 
potentially influencing its safety and efficacy profile.

Given the patient’s hemoglobin level, the potential role 
of polycythemia and hypertension in the symptom of 
exertional angina should also be considered [12]. Fur-
thermore, stress hyperglycemia has been known to drive 
the risk of hospitalization for chest pain in patients with 
ischemia with non-obstructive coronary arteries, adding 
another layer of complexity in managing these patients 
[13]. Other TKIs, such as Nilotinib, have been found to 
associate with accelerated atherosclerosis. This is rel-
evant to the discussion because exertional chest discom-
fort is not typically indicative of coronary artery spasm. 
Studies have shown Nilotinib-associated atherosclerosis 
presenting as multifocal intracranial stenosis and acute 

stroke, as well as progressive peripheral arterial occlusive 
disease and other vascular events during Nilotinib ther-
apy in CML patients [14, 15]. These findings underscore 
the importance of considering coronary artery athero-
sclerosis in the differential diagnosis. Advanced imaging 
modalities, such as intravascular ultrasound (IVUS), may 
provide more detailed insights into the underlying vascu-
lar pathology.

This study has several strengths, including detailed 
clinical observation and documentation of a rare adverse 
event associated with Olverembatinib. The report con-
tributes to the limited body of literature on cardiovas-
cular risks associated with TKI therapy, emphasizing the 
need for close cardiac monitoring. However, the study 
also has several limitations. The primary limitation is 

Fig. 2  Electrocardiogram during the episodes and resolution of coronary artery spasm. A. Electrocardiogram showed ST-segment depression in mul-
tiple leads, along with ST-segment elevation in lead aVR during the attack of coronary artery spasm. B. The ST-segment deviation on electrocardiogram 
returned to normal during the resolution of coronary artery spasm
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the inability to definitively establish causality between 
Olverembatinib treatment and the coronary artery 
spasm. The observational nature of the report inherently 
makes it difficult to control for potential confounders. 
Potential biases include patient selection bias, as this is 
a single-case report, and the possibility of other unad-
justed factors contributing to the cardiovascular event. 
It is important to note that other causes, such as smok-
ing, genetic predisposition or catheter irritation, might 
have been responsible for the vasospasm, although 
cocaine abuse can be ruled out in this patient. Secondly, 
the IVUS examination is not performed during the pro-
cedure. Therefore the formation of thrombus in the left 
main as the possible etiology of MI can not be completely 
excluded, even if there is no evidence of thrombi on the 
coronary angiography.

To mitigate the risks of cardiovascular events in 
patients receiving TKI therapy, physicians should take 
several proactive measures. Close monitoring of car-
diac function, regular cardiovascular assessments, and 
the use of preventive medications such as antispasmod-
ics or long-acting oral nitrates are essential. Identifying 
and managing other risk factors, such as hypertension 
and hyperglycemia, are also critical in the prevention of 
adverse outcomes.

In conclusion, while this case highlights an impor-
tant potential adverse effect of Olverembatinib, further 
research is necessary to fully understand the mechanisms 
and risk factors involved in this process. Close monitor-
ing and a multidisciplinary team approach are essen-
tial for managing the patients on TKI therapy to reduce 
potential cardiovascular risks.

Acknowledgements
Not applicable.

Author contributions
C.H. is responsible for supervising and managing the project and preparing 
the figures. H. X. is responsible for drafting the manuscript. L.W. and Y.M. are 
responsible for jointly managing the patient.

Funding
This research was funded by Peking University People’s Hospital Scientific 
Research Development Funds (RDX2022-04 and RDJP2023-12).

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
We have obtained informed consent from the patient’s son, who is authorized 
to make all medical related decisions on behalf of the patient through a 

legally binding power of attorney. This document was signed by both the 
patient and his son while the patient was fully conscious and competent, as 
assessed by our medical team. Therefore, the son, acting as the patient’s legal 
representative, has agreed for the publication of the patient’s information and 
images in an online open-access publication.

Competing interests
All authors declare that they have no conflict of interests.

Received: 7 May 2024 / Accepted: 26 June 2024

References
1.	 Daley GQ, Van Etten RA, Baltimore D. Induction of chronic myelogenous 

leukemia in mice by the P210bcr/abl gene of the Philadelphia chromosome. 
Science. 1990;247(4944):824–30.

2.	 Kim D-W, Cortes JE, Pinilla-Ibarz J, le Coutre P, Paquette R, Chuah C, et al. 
Efficacy and safety of Ponatinib according to prior approved tyrosine kinase 
inhibitor (TKI) therapy in patients with chronic myeloid leukemia in chronic 
phase (CP-CML): results from the PACE trial. Blood. 2012;120(21):3749.

3.	 Dhillon S, Olverembatinib. First Approval Drugs. 2022;82(4):469–75.
4.	 Shyam Sunder S, Sharma UC, Pokharel S. Adverse effects of tyrosine kinase 

inhibitors in cancer therapy: pathophysiology, mechanisms and clinical 
management. Signal Transduct Target Ther. 2023;8(1):262.

5.	 Lenihan DJ, Kowey PR. Overview and management of cardiac adverse events 
associated with tyrosine kinase inhibitors. Oncologist. 2013;18(8):900–8.

6.	 Scalone G, Mariani L, Aimi A, Grossi P. Coronary epicardic vasospasm in 
patient treated with desatinib for lymphoblastic leukaemia: the other side of 
the medal. Eur Heart J. 2019;40(15):1235.

7.	 Chen W, Du B, Liu K, Yu Z, Wang X, Yang P. Nilotinib related acute myocardial 
infarction with nonobstructive coronary arteries: a case report and literature 
review. BMC Cardiovasc Disord. 2022;22(1):46.

8.	 Fiets RB, Staal AHJ, Cramer GE, Blijlevens NMA. Coronary artery spasms due 
to tyrosine kinase inhibitors used in chronic myeloid leukemia. Neth J Med. 
2018;76(7):330–5.

9.	 Agewall S, Beltrame JF, Reynolds HR, Niessner A, Rosano G, Caforio AL, et 
al. ESC working group position paper on myocardial infarction with non-
obstructive coronary arteries. Eur Heart J. 2017;38(3):143–53.

10.	 Slavich M, Patel RS. Coronary artery spasm: current knowledge and residual 
uncertainties. Int J Cardiol Heart Vasc. 2016;10:47–53.

11.	 van Leeuwen RW, van Gelder T, Mathijssen RH, Jansman FG. Drug-drug inter-
actions with tyrosine-kinase inhibitors: a clinical perspective. Lancet Oncol. 
2014;15(8):e315–26.

12.	 Krishnamoorthy P, Gopalakrishnan A, Mittal V, Kalla A, Slipczuk L, Ran-
gaswami J, et al. Gaisböck syndrome (polycythemia and hypertension) 
revisited: results from the national inpatient sample database. J Hypertens. 
2018;36(12):2420–4.

13.	 Mone P, Lombardi A, Salemme L, Cioppa A, Popusoi G, Varzideh F, et al. Stress 
hyperglycemia drives the risk of hospitalization for chest Pain in patients 
with ischemia and nonobstructive coronary arteries (INOCA). Diabetes Care. 
2023;46(2):450–4.

14.	 Kakadia B, Thakkar R, Sanborn E, Suero-Abreu GA, Jovin TG, Then R. Nilotinib-
Associated atherosclerosis presenting as multifocal intracranial stenosis and 
Acute Stroke. J Stroke Cerebrovasc Dis. 2021;30(8):105883.

15.	 Aichberger KJ, Herndlhofer S, Schernthaner GH, Schillinger M, Mitterbauer-
Hohendanner G, Sillaber C, Valent P. Progressive peripheral arterial occlusive 
disease and other vascular events during nilotinib therapy in CML. Am J 
Hematol. 2011;86(7):533–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿Pharmacotherapy and cardiovascular challenges: a case report of olverembatinib-induced myocardial infarction with non-obstructive coronary arteries
	﻿Abstract
	﻿Introduction
	﻿Case presentation
	﻿Discussion
	﻿References


