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Abstract

Aim: Fluoropyrimidines (5-fluorouracil and capecitabine) are cornerstones of cancer therapies but are
associated with significant cardiotoxicity. This study aimed to compare pre- and post-cardiovascular
event management practices between cardio-oncologists and other cardiologists during
fluoropyrimidine treatment.

Methods: An academic web-based survey, designed by cardio-oncologists and oncologists, assessed
practices.

Results: 253 cardiologists answer to the survey (75% European, 30% cardio-oncologists). Before
fluoropyrimidine treatment, cardio-oncologists performed fewer routine echocardiograms and ischemia
screenings tests in asymptomatic patients, with no differences for those with previous coronary artery
disease. Temporary 5-fluorouracil contraindication was frequent in cases of suspected coronary disease
(70 to 73%), with preventive strategies favoring calcium channel blockers and nitrates over beta-
blockers. Up to 46% contraindicated 5-fluorouracil for asymptomatic significant coronary stenosis, with
non-specialists being more likely to do so (p=0.004). Cardio-oncologists were more likely to recommend
5-fluorouracil rechallenge after acute coronary syndrome (93.3% vs. 78.0%), vasospasm (98.3% vs.
72.4%), heart failure (96.0% vs. 81.0%) or Takotsubo syndrome (100% vs. 93.9%) (p < 0.05 for all
comparison), but not after atrial fibrillation (96.0% vs. 98.4%, p=0.137). Rechallenge timing varied: less
than one month for vasospasm/atrial fibrillation, and 1-3 months for other events with significantly
shorter delays among cardio-oncologists (p<0.05). Intensive care units were preferred for severe events,
whereas conventional wards were considered sufficient for atrial fibrillation or heart failure.

Conclusion: Practices differ significantly according to the level of expertise in cardio-oncology, with
specialists favoring earlier and more nuanced rechallenge strategies. The findings underscore the need
for standardized protocols for 5-fluorouracil reintroduction.

Lay summary

The study highlights the following key findings:

- Before fluoropyrimidine administration, cardio-oncologists were more selective than general
cardiologists in ordering cardiac investigations (such as echocardiograms or stress tests) for
asymptomatic patients, focusing only on those at higher risk. This suggests a more targeted approach to
avoid unnecessary tests.

- Calcium channel blockers and nitrates were preferred over beta-blockers for preventing cardiac
complications, reflecting the role of coronary vasospasm as the most common form of cardiac toxicity
(reported by 74% of physicians).

- Cardio-oncologists were more likely to recommend restarting 5-FU after events such as acute coronary
syndrome, vasospasm, heart failure or Takotsubo syndrome.
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- Cardio-oncologists tended to an earlier reintroduction of 5-FU (within a month) after vasospasm or
atrial fibrillation, whereas a delay of 1-3 months was suggested for more severe events like acute
coronary syndrome or heart failure.

- Reintroducing 5-FU was most often performed in intensive care units for severe events, while milder
cases were managed in standard hospital wards.

Introduction

Fluoropyrimidines, including 5-fluorouracil (5-FU) and its oral prodrug capecitabine, are cornerstones of
chemotherapy regimens for a wide range of cancers.! While generally well tolerated, these agents are
associated with a well-documented spectrum of cardiotoxicity, ranging from myocardial ischemia
(including coronary vasospasm) and atrial fibrillation (AF) to heart failure (HF), myocarditis, and
Takotsubo syndrome.?? Fluoropyrimidines are considered one of the most cardiotoxic chemotherapeutic
agents.? Despite these risks, recent studies—particularly in patients with gastrointestinal cancers—have
demonstrated a significant overall survival benefit associated with fluoropyrimidine-based
chemotherapy, which outweighs the potential cardiac complications.*~7 Efforts to identify predictors of
fluoropyrimidine cardiotoxicity have not yet yielded a validated risk stratification tool. Several studies
have found no association between traditional cardiovascular risk factors and higher rates of
fluoropyrimidine-induced cardiotoxicities.® ' In particular, Lyhne et al. found that subclinical coronary
artery disease (CAD), as assessed by coronary artery calcium score, does not predict the risk of
cardiotoxicity in cancer patients receiving fluoropyrimidine treatment.’’ Current European guidelines
recommend at baseline cardiovascular risk assessment using SCORE2 and advocate for CAD screening
in high-risk patients, although the level of supporting evidence remains low.? Moreover, no cardiovascular
preventive strategy has yet demonstrated efficacy in reducing cardiotoxicity in randomized controlled
trials. The reported recurrence rate of cardiac complications is highly variable, ranging from 10 to 50%
of patients following re-exposure to fluoropyrimidines, even among those receiving anti-anginal
therapy.®'2 One of the most pressing unanswered questions concerns the optimal management of
fluoropyrimidine therapy following a cardiac event, particularly regarding the optimal medical treatment,
the appropriate setting (intensive care unit, conventional ward, etc.), and the timing of fluoropyrimidine
reintroduction. This study aimed to evaluate the practices of cardiologists (cardio-oncologists vs. other
cardiologists) both before fluoropyrimidine administration and after a cardiovascular event during this
treatment, using a survey.

Methods

Survey Design and Validation

This investigator-initiated survey was initially designed and drafted in English by the Cardio-Oncology
Working Group of the French Society of Cardiology. The survey was developed, optimized, revised, and
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approved by a panel of cardiologists, including board members of the Cardio-Oncology Working Group
and French oncologists (see Supplementary Material). E.H. and P.Y.C. performed the final editing and
implemented the survey on SurveyMonkey® (Momentive, Waterford, NY, USA). It comprised 27
questions, divided into sections for cardiologists and oncologists; this article focuses exclusively on the
responses from cardiologists. The cardiologist survey is available in the Supplementary Material. The
human ethics and consent to participate declarations are not applicable in the present study in
accordance with the Declaration of Helsinski.

Survey Distribution

After validation, the survey was published on the SurveyMonkey platform and distributed via email to the
mailing lists of the Cardio-Oncology Working Group of the French Society of Cardiology and the French
Young Cardiologists in Training group. The survey link was also shared on several social media
platforms and during the national French congress of cardio-oncology. Data collection occurred over a
two-month period, from October 18, 2025, to December 18, 2025.

Statistical Analysis

Continuous variables with a normal distribution were summarized as mean + standard deviation (SD),
while skewed distributions were presented as median and interquartile range [IQR]. Categorical variables
were expressed as percentages. Subgroup comparisons were performed using analysis of variance
(ANOVA) for normally distributed continuous variables and appropriate non-parametric tests for non-
normally distributed variables. A pre-specified subgroup analysis was conducted to compare self-
declared cardio-oncology specialists with non-specialists. All analyses were performed using SPSS
software, version 20.0.0 (SPSS Inc., Chicago, IL, USA). Statistical significance was defined as a two-sided
P-value <0.05.

Results

Participant Characteristics

A total of 253 cardiologists from 20 countries completed the survey between October 18, 2025, and
December 18, 2025. Participant characteristics are presented in Table 1. The median age was 39 years
[IQR: 32-47], and 50.6% (n=128) were female. Most participants were based in Europe (n=189, 75.0%),
with 48.4% (n=122) practicing in university hospitals. Self-declared cardio-oncology specialists
accounted for 30.0% (n=76) of respondents, and 42.3% (n=85) had an academic background. The
majority (55.7%, n=112) reported managing at least one cardio-oncology case per week, while 78.6%
(n=158) encountered fewer than four 5-fluorouracil (5-FU)-related cardiovascular events annually. Cardio-
oncologists were generally older, more often female, and more frequently specialized in heart failure or
cardiovascular imaging. In contrast, other cardiologists were more likely to work in private practice and
perform interventional cardiology procedures. Cardio-oncologists also reported receiving more
theoretical training and managing more 5-FU-related cardiovascular events (Table 1).
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Pretherapeutic Management Before 5-FU Administration

According to respondents, coronary vasospasm was the most commonly reported manifestation of 5-
FU-related cardiotoxicity (74.1%, n=149), followed by atherothrombotic acute coronary syndrome
(18.9%, n=59), heart failure (4.5%, n=9), atrial fibrillation (1.5%, n=3), and myocarditis (1.0%, n=2). The
pretherapeutic workup proposed for asymptomatic patients—stratified by cardiovascular risk profile (no
risk factors, known risk factors, or established CAD)—is summarized in Supplementary Table S1 (all
cardiologists) and Table 2 (comparison between cardio-oncologists and other cardiologists). Cardio-
oncologists performed significantly fewer transthoracic echocardiograms in asymptomatic patients in
primary prevention and less frequently screened for myocardial ischemia in those with cardiovascular
risk factors. No differences were observed in the workup for asymptomatic patients with a history of
CAD (Table 2, Figure 1).

Cardiologists were asked to evaluate four predefined clinical scenarios: chest pain suspicious for CAD,
silent myocardial ischemia, symptomatic significant coronary stenosis, and asymptomatic significant
coronary stenosis. The most common reasons for temporarily contraindicating 5-FU administration
were suspicious chest pain (73.1%), silent myocardial ischemia (71.5%), and symptomatic significant
coronary stenosis (70.0%), with no significant differences between cardio-oncologists and non-
specialists. For asymptomatic significant coronary stenosis, 46.2% of respondents temporarily
contraindicated 5-FU, with non-specialists more likely to do so (p=0.004). Calcium channel blockers and
nitrates were preferred as preventive strategies over beta-blockers across all scenarios, particularly
among cardio-oncologists with a statistically significant difference (p<0.001 for all comparisons).

Coronary angiography was immediately recommended in 50.3% of cases with suspicious chest pain and
83.5% of cases with silent myocardial ischemia. Coronary revascularization, lipid-lowering therapy, and
aspirin were widely endorsed. Percutaneous coronary intervention was more frequently indicated by non-
specialists in symptomatic and asymptomatic significant coronary artery disease stenosis (p=0.0012
and p<0.001 respectively). All these data are summarized in Table 3 and Figure 2.

Cardiovascular Management After a Cardiovascular Event During 5-FU Administration Most
cardiologists (69.5%, n = 137) reported being unaware of the existence of a 5-FU antidote, among those
aware of the antidote (30.5%, n = 60), only two (1.0%) reported having ever used it. According to
respondents, the estimated risk of cardiovascular event recurrence after a 5-FU-related cardiotoxic event
was reported as <10% by 27.4% (n=54), 10-25% by 51.8% (n=102), 26—50% by 15.2% (n=30), and >50%
by 5.6% (n=11). Reported modalities for 5-FU rechallenge post-event are detailed in Table 4.
Respondents most frequently cited coronary vasospasm as a contraindication to 5-FU reintroduction
(16.8%), compared with 2.5% for atrial fibrillation. Cardio-oncologists were more likely to recommend 5-
FU rechallenge after acute coronary syndrome (p=0.005), coronary vasospasm (p<0.001), Takotsubo
syndrome (p=0.037), and heart failure (p=0.003), whereas no difference was observed for atrial
fibrillation (p=0.302; Figure 3 and Supplementary Table S2). Rechallenge was most often proposed in
intensive care units in case of coronary vasospasm (47.0%), acute coronary syndrome (39.8%), and
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Takotsubo syndrome (39.8%). Following acute heart failure, rechallenge was typically proposed in
conventional cardiology wards (34.2%), and for atrial fibrillation, in conventional oncology wards (25.3%)
(Table 4). Rechallenge location did not differ significantly, except for coronary vasospasm, which was
more frequently managed in intensive care units by non-specialists (Figure 3 and Supplementary Table
S2).

When 5-FU was reintroduced, cardiologists most commonly recommended a delay of less than one
month after atrial fibrillation (79.3%) or coronary vasospasm (38.8%), and one to three months for
Takotsubo syndrome (54.6%), acute coronary syndrome (54.5%), and heart failure (44.9%) (Table 4).
Cardio-oncologists suggested earlier 5-FU reintroduction than non-specialists across all cardiovascular
events (p<0.05 for all cardiovascular events, Figure 4 and Supplementary Table S3). Reported criteria for
5-FU reinitiation included restoration of sinus rhythm for atrial fibrillation (5.6%, n=11) and full recovery of
left ventricular ejection fraction (LVEF) after Takotsubo syndrome (85.5%, n=147). For acute coronary
syndrome, the following factors as reported by respondents influenced rechallenge decisions (in order of
frequency): persistent myocardial ischemia (83.2%, n=164), complete coronary revascularization (77.7%,
n=153), persistent heart failure (60.9%, n=120), post-infarction LVEF (56.9%, n=112), ventricular
arrhythmias (45.2%, n=89), infarction type (STEMI vs. NSTEMI, 32.0%, n=63), and Killip class >2 (18.3%,
n=36).

Discussion

This international survey provides critical insights into the real-world management of fluoropyrimidine-
induced cardiotoxicity by cardiologists, revealing significant variations in clinical practice between
cardio-oncologists and other cardiologists (Central Figure). Before initiating 5-FU therapy, cardio-
oncologists adopted a more selective approach, performing fewer routine echocardiograms and
myocardial ischemia screenings in asymptomatic patients—regardless of cardiovascular risk profile—
while maintaining similar practices for patients with established coronary artery disease. This suggests
a more targeted, risk-stratified pretherapeutic assessment among specialists, likely reflecting greater
familiarity with the specific challenges of cardio-oncology. According to current European guidelines,
systematic baseline cardiovascular risk assessment (Class |, level C) is recommended for all patients,
including blood pressure measurement, ECG, lipid profile, HbA1c, and SCORE2 (or equivalent)
evaluation.? Over 80% of surveyed cardiologists reported performing these assessments in patients
undergoing primary prevention. A recent meta-analysis demonstrated that hypertension and smoking
significantly increase the risk of fluoropyrimidine-induced cardiotoxicity, with relative risks of 1.52 and
2.22, respec'[ively.13 However, no randomized trials to date have shown that better control of
cardiovascular risk factors reduces this risk. Notably, the risk of myocardial ischemia including coronary
vasospasm does not appear to be associated with traditional cardiovascular risk factors.’ In secondary
prevention, the survey revealed that more than 90% of cardiologists recommended a comprehensive
cardiovascular risk assessment and ECG for patients. Evidence indicates that the risk of coronary events
doubles after six months of 5-FU or capecitabine treatment and patients with established coronary
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artery disease face a substantially higher risk of coronary events during fluoropyrimidine therapy
compared to non-coronary patients.'*® Therefore, optimizing cardiovascular risk factor control prior to
treatment initiation appears crucial. Current guidelines recommend performing pretherapeutic
transthoracic echocardiography only in patients with symptomatic cardiovascular disease and coronary
artery disease screening tests only in high- or very-high-risk patients. The survey reveals that non-
specialist cardiologists tend to perform these investigations more frequently than cardio-oncologists in
patients without history of CAD, likely reflecting a cautious approach. However, this practice may incur
unnecessary costs, delay cancer treatment and potentially limit access to care for other clinical
scenarios.

Fluoropyrimidine-induced cardiotoxicity is a well-documented adverse effect with highly variable
presentation reflecting a complex and multifactorial pathophysiology. Coronary vasospasm and acute
coronary syndromes are most commonly reported, representing half of cases.'® Several mechanisms
have been proposed, including vascular endothelial damage followed by coagulation, ischemia
secondary to coronary artery spasm, direct toxicity on the myocardium and thrombogenicity.'” The
management of patients presenting with symptoms of angina, symptomatic or asymptomatic significant
coronary stenosis prior to fluoropyrimidine treatment remains unclear due to a lack of scientific
evidence. Temporary contraindication of 5-FU was commonly reported in case of suspected coronary
events (70-73% of cases), with calcium channel blockers and nitrates favored over beta-blockers as
preventive strategies, aligning with the pathophysiological role of vasospasm as the predominant
mechanism of 5-FU cardiotoxicity, as reported by 74.1% of respondents. Notably, only 46% of
cardiologists contraindicated 5-FU for asymptomatic significant coronary stenosis, a decision more
frequently made by non-specialists, underscoring divergent risk tolerance between the two groups.
Coronary revascularization via angioplasty was more frequently proposed by non-cardio-oncologists,
particularly in cases of asymptomatic significant coronary stenosis. This decision warrants
individualized discussion, especially given the increased risk of gastrointestinal bleeding in patients with
colorectal cancer.’® While shortening the duration of dual antiplatelet therapy may help mitigate bleeding

risk, it is important to note that patients with advanced-stage cancer also face a threefold higher risk of

acute coronary events 6 months after the diagnosis'® and have a higher risk of stent thrombosis.?°

Following a cardiovascular event, the estimated recurrence risk was most commonly reported as 10—

25%, consistent with prior literature.8?! Rechallenging after an acute cardiovascular event is proposed by
the current guidelines after multidisciplinary team discussion, optimization of cardioprotective drugs and
in the absence of an equivalent alternative anticancer drugs.? Cardio-oncologists were significantly more
likely to recommend 5-FU rechallenge after acute coronary syndrome, vasospasm, heart failure or
Takotsubo syndrome (p < 0.05), but similarly for atrial fibrillation, highlighting a nuanced event-specific
approach to treatment reinitiation. The optimal timing of fluoropyrimidine rechallenge remains unclear in
the absence of robust scientific evidence. In this survey, cardio-oncologists proposed earlier
reintroduction across all event types (p < 0.05), particularly for vasospasm and atrial fibrillation (less
than one month), compared to 1-3 months for other events. Criteria for rechallenge—such as absence of
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persistent ischemia, complete revascularization, or recovered LVEF—were rigorously applied, with 85.5%
of respondents prioritizing full LVEF recovery post-Takotsubo syndrome as mentioned in the guidelines.?
The optimal clinical setting for fluoropyrimidine rechallenge remains undefined due to the lack of
scientific evidence and should enable the secure resumption of fluoropyrimidine treatment under
conditions deemed optimal by the physician, given the risk of recurrence. Intensive care units were
preferentially chosen for severe events (e.g., vasospasm, acute coronary syndrome), while conventional
wards were deemed sufficient for atrial fibrillation or heart failure. These findings illustrate the
complexity of balancing oncologic efficacy with cardiac safety and emphasize the need for standardized,
evidence-based protocols to guide 5-FU rechallenge and monitoring strategies. This consideration is
particularly important in cases of coronary vasospasm, where specific protocols involving calcium
channel blockers and nitrates—administered under cardiological supervision—have successfully enabled

the continuation of fluoropyrimidine therapy.?' =24

Limitations

Despite some strengths including a large international sample with diverse practice settings and a focus
on real-world practices with subgroup analysis (cardio-oncologists vs. other cardiologists), our study has
some limitations. First, the study is based on an open-access, survey-based design, so we cannot affirm
that all the responders were physicians; cardio-oncologist competency was also self-reported, which
may introduce selection bias. based on a self-declaration. Thus, it could represent a bias selection.
Second, around 20% of participants did not complete all the questions which may represent an
additional selection bias by excluding physicians who reported the highest level of uncertainty about
their management approach in this scenario. Additionally, we noted an underrepresentation of non-
European practices.

Conclusion

This international survey reveals significant variability in managing fluoropyrimidine-induced
cardiotoxicity, with cardio-oncologists favoring more selective assessments and earlier 5-FU rechallenge.
The absence of standardized protocols for 5-FU reintroduction—including timing, setting, and patient
selection—remains a critical gap. Global efforts to develop evidence-based, unified guidelines are
urgently needed to balance oncologic efficacy, cardiac safety, and patient-centered care in cardio-
oncology.

Declarations

Acknowledgements: We acknowledge all the cardiologists, oncologists and the French Association of
Gastrointestinal Oncologists (AGEO) who attended this survey across the world.

Generative Artificial Intelligence: The central figure has been generated with notebook LM then modified
by the authors.

Page 9/16



Disclosure statement: All other authors have nothing to disclose in connection with the submitted
article.

Funding: none

Authors’ Contributions: Emilie Hot and Pierre-Yves Courand conceived and designed the study, acquired
and analyzed the data, and drafted the manuscript. All authors contributed to the interpretation of the
data, critically revised the manuscript for important intellectual content, approved the final version, and
agree to be accountable for all aspects of the work.

Data availability statement: The datasets generated and/or analyzed during the current study are not
publicly available due to but are available from the corresponding author on reasonable request for
reviewing process.

References

1.

Lordick F, Carneiro F, Cascinu S, et al. Gastric cancer: ESMO Clinical Practice Guideline for diagnosis,
treatment and follow-up. Ann Oncol Off J Eur Soc Med Oncol. 2022;33(10):1005-1020.
doi:10.1016/j.annonc.2022.07.004

. Lyon AR, Lopez-Fernandez T, Couch LS, et al. 2022 ESC Guidelines on cardio-oncology developed in

collaboration with the European Hematology Association (EHA), the European Society for
Therapeutic Radiology and Oncology (ESTRO) and the International Cardio-Oncology Society (IC-
0S). Eur Heart J. 2022;43(41):4229-4361. doi:10.1093/eurheartj/ehac244

. Valero M, Courand PY, Gilbert T, et al. Geriatric oncologists should be aware of cardio-oncology:

Impact of age and gender on 5-FU-mediated TakoTsubo cardiomyopathy. J Geriatr Oncol. 2020;0(0).
doi:10.1016/j.jgo.2020.03.014

. Abiodun AT, Ju C, Welch CA, et al. Fluoropyrimidine Chemotherapy and the Risk of Death and

Cardiovascular Events in Patients With Gastrointestinal Cancer. JACC CardioOncology. Published
online March 28, 2025:52666-0873(25)00089-4. doi:10.1016/j.jaccao.2025.01.019

. Conroy T, Pfeiffer P, Vilgrain V, et al. Pancreatic cancer: ESMO Clinical Practice Guideline for

diagnosis, treatment and follow-up. Ann Oncol Off J Eur Soc Med Oncol. 2023;34(11):987-1002.
doi:10.1016/j.annonc.2023.08.009

. Benson AB, Venook AP, Adam M, et al. Colon Cancer, Version 3.2024, NCCN Clinical Practice

Guidelines in Oncology. J Natl Compr Cancer Netw JNCCN. 2024;22(2 D):e240029.
doi:10.6004/jnccn.2024.0029

. Ajani JA, D’Amico TA, Bentrem DJ, et al. Gastric Cancer, Version 2.2025, NCCN Clinical Practice

Guidelines In Oncology. J Natl Compr Cancer Netw JNCCN. 2025;23(5):169-191.
doi:10.6004/jnccn.2025.0022

. Lombardi P, Aimar G, Peraldo-Neia C, et al. Fluoropyrimidine-induced cardiotoxicity in colorectal

cancer patients: a prospective observational trial (CHECKPOINT). Oncol Rep. 2022;49(2):31.

Page 10/16



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

doi:10.3892/0r.2022.8468

. Zafar A, Drobni ZD, Mosarla R, et al. The Incidence, Risk Factors, and Outcomes With 5-Fluorouracil-

Associated Coronary Vasospasm. JACC CardioOncology. 2021;3(1):101-109.
doi:10.1016/j.jaccao.2020.12.005

Wang Y, Wang W, Dong H, et al. Risk factors for fluoropyrimidine-induced cardiotoxicity in colorectal
cancer: A retrospective cohort study and establishment of a prediction nomogram for 5-FU induced
cardiotoxicity. Front Oncol. 2023;13:1017237. doi:10.3389/fonc.2023.1017237

Lyhne JD, Hansen VB, Vestergaard LD, et al. Primary prevention of cardiotoxicity in cancer patients
treated with fluoropyrimidines: a randomized controlled trial. Cardio-Oncol Lond Engl. 2025;11(1):48.
doi:10.1186/s40959-025-00344-3

Saif MW, Shah MM, Shah AR. Fluoropyrimidine-associated cardiotoxicity: revisited. Expert Opin Drug
Saf. 2009;8(2):191-202. doi:10.1517/14740330902733961

Li C, Ngorsuraches S, Chou C, Chen L, Qian J. Risk Factors of Fluoropyrimidine Induced
Cardiotoxicity among Cancer Patients: A Systematic Review and Meta-analysis. Crit Rev Oncol
Hematol. 2021;162:103346. doi:10.1016/j.critrevonc.2021.103346

Shanmuganathan JWD, Kragholm K, Tayal B, et al. Risk for Myocardial Infarction Following 5-
Fluorouracil Treatment in Patients With Gastrointestinal Cancer: A Nationwide Registry-Based Study.
JACC CardioOncology. 2021;3(5):725-733. doi:10.1016/j.jaccao.2021.11.001

Shanmuganathan JWD, Kragholm K, Yonis H, et al. Risk of myocardial infarction following
capecitabine treatment in patients with gastrointestinal cancer - a nationwide registry-based study.
Cardio-Oncol Lond Engl. 2025;11(1):105. doi:10.1186/s40959-025-00401-x

Shiga T, Hiraide M. Cardiotoxicities of 5-Fluorouracil and Other Fluoropyrimidines. Curr Treat Options
Oncol. 2020;21(4):27. doi:10.1007/s11864-020-0719-1

Chong JH, Ghosh AK. Coronary Artery Vasospasm Induced by 5-fluorouracil: Proposed Mechanisms,
Existing Management Options and Future Directions. Interv Cardiol Lond Engl. 2019;14(2):89-94.
doi:10.15420/icr.2019.12

Bharadwaj A, Potts J, Mohamed MO, et al. Acute myocardial infarction treatments and outcomes in
6.5 million patients with a current or historical diagnosis of cancer in the USA. Eur Heart J.
2020;41(23):2183-2193. doi:10.1093/eurheartj/ehz851

Navi BB, Reiner AS, Kamel H, et al. Risk of Arterial Thromboembolism in Patients With Cancer. J Am
Coll Cardiol. 2017;70(8):926-938. doi:10.1016/j.jacc.2017.06.047

van Werkum JW, Heestermans AA, Zomer AC, et al. Predictors of coronary stent thrombosis: the
Dutch Stent Thrombosis Registry. J Am Coll Cardiol. 2009;53(16):1399-1409.
doi:10.1016/j.jacc.2008.12.055

Réa O, Bouali A, Serraille M, et al. Fluoropyrimidine-induced cardiotoxicity: outcomes and safety of
chemotherapy reintroduction in a retrospective cohort study. Support Care Cancer Off J Multinat!
Assoc Support Care Cancer. 2026;34(4):293. doi:10.1007/s00520-026-10531-2

Page 11/16



22. Padegimas A, Carver JR. How to Diagnose and Manage Patients With Fluoropyrimidine-Induced
Chest Pain: A Single Center Approach. JACC CardioOncology. 2020;2(4):650-654.
doi:10.1016/j.jaccao.2020.06.012

23. Wanderley MRB, Rizzo S, Whooley PD, et al. Rechallenge of 5-Fluorouracil in a Patient With Coronary
Vasospasm Unable to Receive Oral Medications. JACC Case Rep. 2025;30(22):104550.
doi:10.1016/j.jaccas.2025.104550

24. Majmudar UV, Dhamija K, Khan E, et al. Rechallenging Patients With Fluoropyridine-Induced
Coronary Vasospasm: 5 Success Stories. JACC Case Rep. 2025;30(23):104750.
doi:10.1016/j.jaccas.2025.104750

Tables

Tables are available in the Supplementary Files section.

Figures

Page 12/16



Asymptomatic patients without
known CV risk factor

100 . .
mm Cardio-oncologists

80 Other cardiologists
[
2 cod e
T * p<0.05
S 40 ** p<0.01
K3 p<0.001
20 I I
0 II T T II T T T T
< &Qq & oé\o Qi\be ) q}(\\'b oq.s\ 'ﬂ.@
é°° N \‘OQ-QQQ '\00} \9‘? ‘\°¢ ‘\°°}
LA A A -
- SR O O
b P &L
@ CA & S O
R P
o ¥ @ F & S
K4 PN R AP
KY O &L L
¢ & &
& &
& &
<@«

Asymptomatic patients with
known CV risk factors

100 . .
Hm Cardio-oncologists
80 Other cardiologists
[
g 60+
€ * p<0.05
§ 40 ** p<0.01
K p<0.001
20
0_
¢ O & S P D
& & SIS S SN
&FFTE S F LS LS
L O LSS S S
F ST T TS S
& ¥ & <@ o"‘ LT
& Q¥ & ° &9 od o‘%
* AP S
& O W O K
& & LY O
& O
& &
&
<&«

Asymptomatic patients with
history of coronary artery disease

100 . .
Hm Cardio-oncologists
80 Other cardiologists
é, 60
c * p<0.05
§ 40 ** p<0.01
K p<0.001
20+
0_
¢ O S S P A
\;oo 00\0 9 Qoo‘ Q\\é @4“ ‘&&‘ p ,,§2’° @Q\\
& .‘\9‘3 & & O )
o’ 2 ¥ &I VNSO
7 L& A& S
PO ST R S A R
@o Q\'D & ° o 06 'bé
oF d &2 & &
NS N 0‘ N
N\ ¥ & [¢)
G L& &
&
& &
&
A&

Figure 1

Pretherapeutic work-up before 5-FU administration in asymptomatic patients

CT: computed tomography, CV: cardiovascular
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Pretherapeutic management before 5-FU administration in patients with suspected or confirmed

coronary artery disease

CT: computed tomography, CCB: calcium channel blocker, CAD: coronary artery disease, PCI:
percutaneous intervention, 5-FU: 5-fluorouracil
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Rechallenge after acute
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Location of rechallenge after cardiovascular events in patients treated with 5-fluorouracil
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Figure 4

Timing of rechallenge after cardiovascular events in patients treated with 5-fluorouracil
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