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	 Patient:	 Male, 71-year-old
	 Final Diagnosis:	 Vasospasm • vasospastic angina
	 Symptoms:	 Chest pain
	 Clinical Procedure:	 —
	 Specialty:	 Cardiology
	 Objective:	 Unusual clinical course
	 Background:	 Fluorouracil (5-FU) can induce coronary vasospasm that mimics ST-segment elevation myocardial infarction. 

During multi-agent chemotherapy, attribution to a single agent is difficult. This case illustrates diagnostic un-
certainty when transient ST-segment elevation resolves with vasodilators and coronary evaluation is deferred.

	 Case Report:	 A 71-year-old man with locally advanced gastric adenocarcinoma presented with intermittent chest pain 2 days 
after starting cycle 1 of 5-FU, oxaliplatin, docetaxel, and durvalumab. The initial electrocardiogram showed mild 
lateral ST-segment depression. Approximately 2 hours later, severe chest pain developed with ST-segment ele-
vation in V2-V6 and II, III, and aVF. Pain and ST-segment elevation resolved within approximately 45 minutes of 
intravenous diltiazem and nitroglycerin, and planned cardiac catheterization was not performed. High-sensitivity 
troponin values were 27, 44, and 55 ng/L on Day 0 and 16 ng/L on Day 5; no intervening measurements were 
obtained, and the peak was not captured. Echocardiography showed an ejection fraction of 57% without wall 
motion abnormalities. Computed tomography pulmonary angiography excluded pulmonary embolism. Coronary 
angiography, coronary computed tomography angiography, stress testing, and cardiac magnetic resonance im-
aging were not performed. No chest pain recurred during approximately 1 week of follow-up on isosorbide mo-
nonitrate and amlodipine.

	 Conclusions:	 Transient ST-segment elevation during multi-agent chemotherapy can reflect drug-associated coronary vaso-
spasm. However, in the present case, obstructive coronary disease, thrombotic acute coronary syndrome, and 
immune checkpoint inhibitor myocarditis were not excluded, and no single agent could be implicated. Resolution 
with vasodilators did not establish the diagnosis. Deferring coronary evaluation was a case-specific decision, 
not a recommended approach.
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Introduction

Fluorouracil (5-FU) is one of the most widely used chemother-
apy agents for solid tumors [1,2]. While its therapeutic value 
is clear, the reported incidence of symptomatic cardiotoxicity 
with this drug varies widely: 0% to 20% with 5-FU and 3% to 
35% with capecitabine in a systematic review, with larger stud-
ies suggesting 1.2% to 4.3% for 5-FU [3]. The risk appears to 
be higher with continuous infusions rather than bolus admin-
istration, with most cardiac events occurring during the first 
or second cycle [3,4]. The clinical spectrum ranges from as-
ymptomatic electrocardiographic changes to angina, myocar-
dial infarction, myopericarditis, heart failure, arrhythmia, and 
sudden cardiac death [4,5]. Coronary vasospasm is the most 
well-characterized mechanism, attributed to endothelial dys-
function with decreased nitric oxide release and elevated en-
dothelin-1 levels [5-7].

Patients can present with ST-segment elevations or depressions 
mimicking acute coronary syndrome (ACS) despite normal cor-
onaries on cardiac catheterization [5], creating a diagnostic di-
lemma in the emergency department (ED). Discontinuing the 
offending agent and initiating coronary vasodilators, along with 
nitrates and calcium channel blockers, remains the mainstay of 
treatment in the acute setting [8]. The dilemma is compound-
ed in multi-agent regimens, in which oxaliplatin, taxanes, and 
immune checkpoint inhibitors have each been linked to coro-
nary vasospasm, myocardial ischemia, or myocarditis [9-11], 
so that an ischemic event soon after treatment initiation may 
not be attributable to a single drug. Distinguishing suspect-
ed vasospasm from obstructive coronary disease with plaque 
rupture, myocardial infarction with non-obstructive coronary 
arteries, and myocardial injury such as myocarditis ordinari-
ly requires further testing, each modality of which answers a 
different question and has limits. Coronary angiography de-
fines coronary anatomy and can document spasm, but it is 
invasive; coronary computed tomography angiography (CTA) 
can exclude obstructive disease but cannot demonstrate vaso-
spasm; stress testing can provoke ischemia but does not de-
fine anatomy; and cardiac magnetic resonance imaging (MRI) 
can identify myocarditis or infarction but does not assess the 
coronary arteries [12,13].

We report a case of a patient with gastric cancer who devel-
oped transient multi-territory ST-segment elevation 2 days af-
ter starting a regimen of 5-FU, oxaliplatin, docetaxel, and dur-
valumab, which resolved with vasodilator therapy and was not 
followed by coronary evaluation. The aim of this report is to il-
lustrate the diagnostic uncertainty of attributing transient ST-
segment elevation to chemotherapy without coronary evalu-
ation, and the interpretive limits of a favorable response to 
vasodilator therapy.

Case Report

A 71-year-old man presented to the ED with chief concern of 
intermittent chest pain. He reported that the symptoms be-
gan the morning of the ED visit and worsened upon ambula-
tion to his oncology appointment. He was recently diagnosed 
with locally advanced gastric carcinoma and was started on a 
continuous chemotherapy infusion 2 days prior (Day -2; Day 
0 is the day of ED presentation). This regimen included 5-FU 
5000 mg, oxaliplatin 180 mg, docetaxel 100 mg, and dur-
valumab 1500 mg, which corresponds in its components to 
FLOT (5-FU, leucovorin, oxaliplatin, docetaxel) plus durvalum-
ab, but in our patient’s case leucovorin was not administered 
in this first cycle of his chemotherapy. His chemotherapy in-
fusion was scheduled for 46 hours, and he had presented to 
the clinic setting to have the infusion discontinued when he 
raised the concern of chest discomfort and was directed to 
the ED. Rash, pruritus, bronchospasm, or hypotension were 
not reported. He endorsed radiation of his chest pain to the 
left arm with associated shortness of breath and diaphore-
sis. Interestingly, he reported that the chest pain would occur 
sporadically and that between episodes he was asymptomat-
ic. There was 1 reported episode of emesis, but he denied any 
fevers, chills, diarrhea, or other recent infectious history. The 
patient also did not report any history of bowel obstruction 
or pulmonary embolism. His medical history was significant, 
however, for chronic obstructive pulmonary disease (COPD), 
peptic ulcer disease, and tobacco abuse history. No prior car-
diac history was documented; however, the patient did have 
a 46 pack-year smoking history with cessation 8 years earlier. 
The patient’s previous lipid profile and hemoglobin A1c in the 
outpatient setting were normal. Family history of coronary ar-
tery disease and serum magnesium were not available in the 
records reviewed. A pre-treatment baseline ECG from 3 weeks 
prior showed normal sinus rhythm without ST-T changes. Oral 
medications pertinent to this emergency presentation includ-
ed famotidine 20 mg twice daily, ondansetron 4 mg as need-
ed, prochlorperazine 10 mg as needed, and oxycodone 5 mg as 
needed. He also used budesonide-formoterol 160-4.5 mcg/ac-
tuation inhaler 2 puffs 2 times daily. He denied any anticoag-
ulant use. Surgical history was remarkable for remote umbil-
ical hernia repair and exploratory laparotomy for his recent 
gastric carcinoma diagnosis.

Upon arrival to the ED, the patient’s vital signs revealed a 
heart rate of 84, blood pressure of 133/82 mm Hg, tempera-
ture of 36.7 °C, respiratory rate of 16, and oxygen saturation 
of 96% on room air. Physical examination was initially reas-
suring without significant abnormalities, and the patient de-
nied any ongoing chest discomfort. Breath sounds were nor-
mal, and cardiovascular examination revealed normal rate and 
regular rhythm. No lower extremity edema or calf asymmetry 
was noted. His initial ECG showed mild ST-segment depression 
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Figure 1. �Patient’s initial ECG on arrival to the ED while asymptomatic. Non-specific ST-segment depression noted in the lateral leads 
(V4-V6); documented heart rate on arrival 84 bpm. ST-segment depression was not quantified in the clinical documentation.

Figure 2. �Symptomatic ECG obtained in the ED during the episode of severe chest pain, at a documented heart rate in the 130s 
to 140s, showing ST-segment elevation in leads V2-V6 and II, III, and aVF. The magnitude of ST deviation (mm) and the 
presence or absence of reciprocal changes was not reported. This ECG tracing documents lead distribution only; it does not 
establish the involved coronary territory or the mechanism.
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in the lateral leads (V4-V6; not quantified) (Figure 1). Initial 
laboratory evaluation revealed normal white blood cell count 
of 8.7 × 109/L, normal hemoglobin of 14.9 g/dL, normal sodi-
um of 138 mmol/L, normal potassium of 4.0 mmol/L, normal 
creatinine of 0.90 mg/dL, elevated N-terminal pro B-type na-
triuretic peptide of 843 pg/mL, and high-sensitivity troponin 
of 27 ng/L drawn at 16: 10 on the day of presentation (99th 
percentile upper reference limit  15 ng/L; assay platform not 
recorded). Chest X-ray was interpreted as hyperinflated lungs 
without acute process, consistent with his history of COPD.

Approximately 2 hours into his ED course, the patient devel-
oped an episode of severe chest pain and became ill-appear-
ing with diaphoresis. He became tachycardic with a pulse in 
the 130s to 140s. A repeat ECG (Figure 2) showed ST-segment 
elevation in leads V2-V6 and II, III, and aVF, as well as a heart 
rate in the 130s to 140s. The magnitude of ST deviation (in 
mm) and the presence of reciprocal changes were not report-
ed. Rhythm designation was sinus tachycardia. No particu-
lar coronary territory was assigned to the ST-segment eleva-
tion. He was given aspirin 324 mg orally and nitroglycerin 0.4 
mg sublingually. Given the constellation of findings on phys-
ical examination and serial ECGs, Cardiology was consulted.

The Cardiology team recommended initiation of diltiazem drip 
starting at 5mg/h intravenously as well as nitroglycerin drip 
starting at 5 mcg/min with titration to pain relief. These mea-
sures were initiated in concert with anticipation of proceeding 

for cardiac catheterization. Approximately 45 minutes into his 
infusions, however, he reported complete pain relief; a repeat 
ECG demonstrated resolution of the ST-segment abnormalities 
(Figure 3). The Cardiology team regarded these findings as sug-
gestive of coronary vasospasm and elected not to proceed with 
cardiac catheterization; their documented reasoning, and how 
it relates to guideline recommendations, is addressed in the 
Discussion section below. The Cardiology team admitted the 
patient for serial troponin testing, telemetry monitoring for ar-
rhythmias, and ongoing infusion of diltiazem and nitroglycerin.

The clinical timeline is outlined in Table 1. Hospital day num-
bering corresponds to calendar day numbering (hospital day 
1 is Day 1; the day of ED arrival is Day 0). On hospital day 1, 
the patient underwent transthoracic echocardiography. This 
revealed normal left ventricular chamber size with an esti-
mated ejection fraction of 57%. Grade 1/3 left ventricular di-
astolic dysfunction was reported, but there was normal right 
ventricular chamber size and function. No pericardial effusion, 
intracardiac mass, or thrombus was noted. No regional wall 
motion abnormalities were identified. Regarding high-sensi-
tivity troponin laboratory testing, values rose from 27 ng/L at 
16: 10 on the day of presentation to 44 ng/L at 18: 34, approx-
imately 30 minutes after the episode of severe chest pain with 
ST-segment elevation, and to 55 ng/L at 22: 29. No troponin 
measurements were obtained between 22: 29 on Day 0 and 
Day 5, when a value obtained at outpatient follow-up (07: 57) 
was 16 ng/L. The peak concentration, its timing, and the time 

Figure 3. �ECG obtained after initiation of diltiazem and nitroglycerin drips (approximately 45 minutes after infusions began). ST-
segment abnormalities have resolved completely.
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Time point Event

Day -2, exposure details Continuous infusion chemotherapy initiated for locally advanced gastric adenocarcinoma. Regimen: 
5-FU, oxaliplatin, docetaxel, and durvalumab (components consistent with FLOT plus durvalumab); 
leucovorin: not given. Treatment intent (neoadjuvant versus other): not documented. Cycle number: 
one. Doses: 5-FU 5000 mg, oxaliplatin 180 mg, docetaxel 100 mg, and durvalumab 1500 mg. 
Chemotherapy continuous infusion with 46-hour duration (with plan to discontinue at oncology 
appointment 2 days later)

Day 0, morning Onset of intermittent chest pain, worse on ambulation to a scheduled oncology appointment when 
chemotherapy infusion was discontinued

Day 0, ED arrival Asymptomatic on arrival. HR 84 bpm, BP 133/82 mm Hg, RR 16, SpO2 96% on room air, temperature 
36.7 °C. Examination unremarkable. ECG: mild ST-segment depression in lateral leads V4-V6 
(Figure 1); depression not quantified; baseline ECG from 3 weeks prior showed normal sinus rhythm 
without ST-T changes. Chest radiograph: hyperinflation without acute process

Day 0, 16: 10 High-sensitivity troponin 27 ng/L (99th percentile upper reference limit  15 ng/L; assay platform not 
recorded). NT-proBNP 843 pg/mL. Creatinine 0.90 mg/dL, hemoglobin 14.9 g/dL, WBC 8.7 × 109/L

Day 0, ≈ 2 h into ED 
course

Severe chest pain with diaphoresis and ill appearance; HR 130s-140s. ECG: ST-segment elevation 
in leads V2-V6 and II, III, aVF (Figure 2); ST deviation in mm and reciprocal changes not recorded. 
Aspirin 324 mg orally and nitroglycerin 0.4 mg sublingually administered. Cardiology consulted

Day 0, following 
consultation

Intravenous diltiazem 5 mg/h and intravenous nitroglycerin 5 mcg/min initiated, titrated to pain 
relief, in anticipation of cardiac catheterization

Day 0, ≈ 45 min after 
infusions start

Complete resolution of chest pain; ECG demonstrated full resolution of ST-segment abnormalities 
(Figure 3). Cardiac catheterization aborted (see Discussion). Admitted for serial troponins, telemetry, 
and continued infusions

Day 0, 18: 34 High-sensitivity troponin 44 ng/L

Day 0, 22: 29 High-sensitivity troponin 55 ng/L

Day 0, 22: 29 to Day 5 No troponin measurements were reported; the peak was not captured

Hospital day 1 (Day 1) Transthoracic echocardiography: normal left ventricular chamber size, ejection fraction 57%, grade 
1/3 diastolic dysfunction, normal right ventricular size and function, no regional wall motion 
abnormalities, no pericardial effusion, mass, or thrombus. CT pulmonary angiography negative for 
pulmonary embolism; emphysematous changes only

Hospital day 2 (Day 2) Mild bradycardia (50s bpm)—diltiazem discontinued. Nitroglycerin weaned and discontinued. 
Isosorbide mononitrate 30 mg extended-release daily started. Discharged

Day 5, 07: 57 High-sensitivity troponin 16 ng/L at outpatient laboratory follow-up

≈ 1 week after discharge 
(≈ Day 9)

Cardio-Oncology clinic: no recurrent chest discomfort. Amlodipine 5 mg daily added for suspected 
drug-associated coronary vasospasm. Isosorbide mononitrate continued with plan to titrate 
toward 90 mg before chemotherapy resumption (planned without 5-FU; subsequent regimen not 
documented). No further 5-FU planned. No additional cardiac investigation pursued

Not performed or not 
documented

Coronary angiography, coronary CT angiography, stress testing, and cardiac MRI: not performed. 
Formal causality assessment: not performed. Rash, pruritus, bronchospasm, hypotension: not 
reported. Family history and serum magnesium: not available

Table 1. �Clinical timeline of chemotherapy exposure, symptoms, electrocardiographic findings, treatment, biomarkers, imaging, and 
follow-up.

Day 0 denotes the day of Emergency Department presentation. Day -2 denotes the day of chemotherapy initiation. Hospital day n 
corresponds to Day n. ED, Emergency Department; ECG — electrocardiogram; HR, heart rate; BP, blood pressure; RR, respiratory rate; 
NT-proBNP, N-terminal pro B-type natriuretic peptide; WBC, white blood cell count; CT, computed tomography; 5-FU, fluorouracil; 
FLOT, fluorouracil, leucovorin, oxaliplatin, docetaxel; MRI, magnetic resonance imaging; HbA1c, hemoglobin A1c.
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course of the decline are therefore unknown. Pulmonary embo-
lism was also ruled out with computed tomography chest an-
giogram of the pulmonary arteries with intravenous contrast; 
no other abnormalities were seen on this imaging other than 
known emphysematous changes. The full sequence of chemo-
therapy exposure, symptom onset, serial electrocardiographic 
findings, vasodilator treatment, troponin measurements, echo-
cardiography, computed tomography pulmonary angiogra-
phy, discharge, and follow-up again is summarized in Table 1.

On hospital day 2, the patient developed mild bradycardia with 
a pulse rate in the 50s; thus, diltiazem drip was discontinued. 
Furthermore, given lack of recurrent chest pain, the nitroglycerin 
drip was weaned and discontinued. He was started on isosor-
bide mononitrate 30 mg extended-release tablet once daily by 
mouth. He was deemed stable for discharge from the hospital 
with close follow-up in the outpatient setting with the Cardio-
Oncology team. The only new cardiac medication at discharge 
was isosorbide mononitrate 30 mg extended-release once dai-
ly. In the clinic setting approximately 1 week later (approxi-
mately Day 9), the patient was doing well without recurrent 
chest discomfort. In coordination with his Oncology team, no 
further administration of 5-FU was planned at that time. He 
was additionally started on low-dose amlodipine 5 mg daily 
by mouth for suspected drug-associated coronary vasospasm. 
He was continued on isosorbide mononitrate 30 mg extend-
ed-release tablet once daily with goals to titrate upward, tar-
geting 90 mg before resumption of chemotherapy, which was 
planned without 5-FU; the specific subsequent regimen was 
not documented in the records available to us. No additional 
investigative cardiac work-up was pursued in the outpatient 
setting. Follow-up was limited to this visit.

Discussion

Fluoropyrimidines, most often recognized as 5-FU and its oral 
counterpart capecitabine, are commonly used chemotherapy 
agents in the treatment of gastrointestinal malignancies, as 
was the case with our patient’s presentation. Cardiotoxicity 
has been defined as symptoms of chest pain, dyspnea, or pal-
pitations, in conjunction with ECG changes, hemodynamic ab-
normalities, documented decreased ejection fraction, or, less 
commonly, elevated cardiac biomarkers, which have been found 
in a small percentage (12%) of patients [8,14]. The vast ma-
jority of these complications have developed during continu-
ous infusion of 5-FU versus bolus dosing and within the first 
12 to 72 hours of treatment initiation [8,14]. Interestingly, an 
existing diagnosis of coronary artery disease did not seem to 
factor into the incidence of adverse events [8].

There have been several proposed mechanisms of the exact 
pathophysiology behind these events, the most widely accepted 

being that of coronary vasospasm, with some attention also giv-
en to the medication’s negative effects on both smooth muscle 
and endothelial cells [8,14]. The mainstay of treatment focus-
es on immediate discontinuation of the fluoropyrimidine and 
vasodilation with the use of nitroglycerin and calcium chan-
nel blocker infusions [14,15]. Uridine triacetate, approved by 
the U.S. Food and Drug Administration in 2015, is indicated 
for the emergency treatment of fluorouracil or capecitabine 
overdose and for early-onset, severe or life-threatening fluo-
ropyrimidine toxicity presenting within 96 hours of adminis-
tration; it is not an approved therapy for coronary vasospasm 
and is distinct from, rather than a substitute for, nitrate and 
calcium channel blocker therapy in the management of vaso-
spastic ischemia [14]. Levosimendan, a calcium sensitizer, has 
separately been described as adjunctive therapy in fluoropy-
rimidine-associated cardiotoxicity in which myocardial dysfunc-
tion predominates [16]. As in the case with our patient, ECG 
changes resolved, as did his discomfort while on infusions of 
nitroglycerin and diltiazem, which were both initiated in the 
ED. This was clinically consistent with possible drug-associat-
ed coronary vasospasm but is not specific for it.

Attribution in this case is limited by multi-agent exposure. The 
regimen administered (5-FU, oxaliplatin, docetaxel, and dur-
valumab) corresponds in its components to FLOT plus durvalum-
ab, a perioperative regimen for resectable gastric and gastro-
esophageal junction adenocarcinoma that the U.S. Food and 
Drug Administration approved in November 2025 on the ba-
sis of the MATTERHORN trial [17,18]. Emergency clinicians are 
therefore likely to encounter patients receiving a fluoropyrim-
idine, a platinum agent, a taxane, and an immune checkpoint 
inhibitor concurrently. In the FLOT schedule, 5-FU is given as a 
24-hour or 46-hour infusion [19]; the infusion duration of 46 
hours used in our patient yields an interval of approximate-
ly 2 days between treatment initiation and symptom onset.

Several features are compatible with a fluoropyrimidine con-
tribution: onset within the first days of treatment, when most 
fluoropyrimidine-associated events occur [8,14], and clinical 
response to a nitrate and a calcium channel blocker. None 
of these features is specific. Oxaliplatin has been associated 
with coronary vasospasm [9]; docetaxel with rare ischemic 
events, with proposed mechanisms that include vasospasm, 
endothelial dysfunction, hypersensitivity, and thrombosis 
[10]; and immune checkpoint inhibitors with myocarditis [11]. 
Hypersensitivity-type reactions to oxaliplatin or docetaxel are 
typically described as occurring during or soon after infusion 
[9], and immune checkpoint inhibitor myocarditis is general-
ly reported weeks to months after treatment initiation [11]; 
the onset of symptoms about 2 days after initiation is there-
fore less typical of these patterns. However, these consider-
ations do not exclude any of the agents. Rash, pruritus, bron-
chospasm, and hypotension were not reported (breath sounds 
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were normal and blood pressure was 133/82 mm Hg on arriv-
al; blood pressure during the severe episode of chest pain was 
similar). Because these features were not systematically docu-
mented, their absence cannot be taken as evidence against a 
hypersensitivity contribution. No formal causality assessment 
(eg, the Naranjo algorithm [20] or the WHO-UMC system) was 
performed. Given the concurrent exposures, the absent coro-
nary evaluation, and the lack of agent-specific dechallenge or 
rechallenge information, we would expect any such assess-
ment to support no more than a possible association. The at-
tribution of this event to drug-associated vasospasm, and to 
5-FU in particular, therefore remains unconfirmed.

The Cardiology team’s decision not to proceed with catheter-
ization was a case-specific judgment made under diagnostic 
uncertainty. As documented, it was based on complete reso-
lution of both chest pain and ST-segment elevation within ap-
proximately 45 minutes of initiating intravenous vasodilator 
therapy, the multi-territory rather than single-territory distri-
bution of the ST-segment elevation, the absence of hemody-
namic instability or ventricular arrhythmia, and the close tem-
poral relationship to a chemotherapy regimen that included 
5-FU begun 2 days earlier. These considerations were weighed 
against features that would ordinarily favor invasive evalua-
tion, including the patient’s age, tobacco use history, active 
malignancy with its attendant prothrombotic risk, and a high-
sensitivity troponin value above the upper reference limit on 
presentation. The response to vasodilator therapy was treat-
ed as supportive of coronary vasospasm rather than diagnos-
tic of it, and plaque rupture with transient thrombosis was not 
excluded by that response alone.

This approach departed from the pathway recommended by 
authoritative guidance. Current ACS guidelines direct patients 
with ST-segment elevation and ischemic symptoms toward 
emergency coronary angiography with reperfusion when indi-
cated [21,22]; the ACC/AHA guideline is focused primarily on 
type 1 myocardial infarction [21]. The 2022 European Society 
of Cardiology cardio-oncology guideline recommends an inva-
sive strategy for patients with cancer who have ST-segment 
elevation myocardial infarction or high-risk non-ST-segment 
elevation ACS and a life expectancy of at least 6 months (our 
patient’s life expectancy was not documented) and advises 
withholding a suspected causative anticancer agent during the 
acute phase, with multidisciplinary discussion before any re-
treatment [12]. To our knowledge, neither document endors-
es deferring coronary evaluation because ST-segment eleva-
tion resolves with vasodilator therapy, and the management 
observed here is not presented as a generally supported con-
servative-management model. The patient’s hemodynamic 
stability, rapid resolution, and recently initiated multi-agent 
regimen explain the team’s decision but do not validate it. 
Guideline-concordant alternatives would have included coronary 

angiography, which can also document spasm, or, after stabi-
lization, coronary CTA, stress testing, or cardiac MRI [12,14].

The diagnostic limitations of this case are consolidated here. 
Our patient did not undergo further investigation with cardiac 
catheterization, and obstructive coronary artery disease was 
not anatomically excluded per se. Given the absence of ob-
jective testing such as coronary angiography, coronary com-
puted tomography angiography, or stress testing, occult cor-
onary disease or other causes of myocardial injury could not 
be excluded in our patient. Several alternatives warrant ex-
plicit consideration in this presentation. Obstructive coronary 
artery disease with plaque rupture and transient thrombosis, 
followed by spontaneous or pharmacologically-assisted lysis, 
could produce a similar pattern of transient ST-segment ele-
vation with troponin release, and remains the principal unex-
cluded diagnosis. A myocardial infarction with non-obstructive 
coronary arteries (MINOCA)-like presentation is likewise com-
patible with the observed findings, and coronary vasospasm is 
itself among the recognized mechanisms of MINOCA, although 
MINOCA by definition requires angiographic documentation 
of non-obstructive coronary arteries, which was not obtained 
[23]. Cancer-associated hypercoagulability may have provid-
ed an additional substrate for transient coronary thrombo-
sis in this patient. Myocarditis was considered less likely giv-
en the absence of a preceding febrile or infectious prodrome, 
the abrupt onset and complete resolution of ST-segment el-
evation within approximately 45 minutes of vasodilator ther-
apy, and the low-level troponin values that were measured; 
however, immune checkpoint inhibitor-associated myocarditis 
merits consideration in any patient receiving durvalumab [11], 
and this diagnosis was not excluded, as neither cardiac mag-
netic resonance imaging nor endomyocardial biopsy was ob-
tained. Takotsubo syndrome was not supported by the echo-
cardiographic findings, which demonstrated preserved ejection 
fraction without regional wall motion abnormality; however, 
echocardiography was obtained on hospital day 1, after symp-
tom resolution, and cannot exclude transient dysfunction at 
the time of the event. None of these possibilities was formal-
ly excluded, and each is presented here as an unexcluded al-
ternative rather than an established finding. Additionally, his 
response to vasodilators was supportive, but not diagnostic, 
of coronary vasospasm: nitrate responsiveness is one com-
ponent of, but does not by itself establish, the diagnosis of 
vasospastic angina [13], and neither the multi-territory dis-
tribution of ST-segment elevation nor the observed troponin 
course establishes a vasospastic mechanism, proves revers-
ible ischemia, or indicates a low-risk process. The ECG evi-
dence is also limited: ST deviation was not measured in milli-
meters, reciprocal changes were not reported, and the tracing 
in Figure 2 was obtained at a heart rate in the 130s to 140s, 
so we cannot state whether published ECG criteria for vaso-
spastic angina (ST-segment elevation of at least 0.1 mV in 2 
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contiguous leads) were met [13]. Troponin sampling was sim-
ilarly limited: no measurements are reported between 22: 29 
on Day 0 and Day 5, the peak was not captured, and a rising 
pattern above the 99th percentile in the setting of ischemic 
symptoms and transient ST-segment elevation does not al-
low myocardial infarction to be excluded [23]. Furthermore, 
no formal causality assessment was performed. Dissimilar to 
our patient’s course of care, the literature has suggested low-
risk patients be screened with coronary computed tomogra-
phy angiography, and exercise stress testing occurs following 
symptom resolution [14]. No such post-resolution testing was 
performed in this patient, and no additional cardiac investiga-
tion was pursued in the outpatient setting. This omission lim-
its the exclusion of underlying coronary disease and reduces 
the certainty with which the presentation can be attributed 
to drug-associated coronary vasospasm. In addition, follow-
up in this report extends only to approximately 1 week after 
discharge. That interval is insufficient to establish freedom 
from recurrent symptoms, recurrent ischemia, or later cardi-
ac events, and the reported outcome should be interpreted as 
applying only to the observed period.

Compared with previously reported cases of fluoropyrimidine-
associated coronary vasospasm, the present case is consistent 
in its timing, occurring within the first several days of start-
ing a regimen that included 5-FU, and in the prompt resolu-
tion of both symptoms and ST-segment elevation with nitrate 
and calcium channel blocker therapy. It differs in that coronary 
angiography was not performed, and the course was uncom-
plicated by arrhythmia, in contrast to the report of Hasnie et 
al, in which 5-FU-associated vasospasm (in a patient who re-
ceived FOLFOX, a multi-agent regimen) precipitated ST-segment 
elevation myocardial infarction and polymorphic ventricular 
tachycardia in a younger patient [15]. Ultimately, it was decid-
ed that 5-FU therapy would be discontinued and that an alter-
native chemotherapy regimen be used for the patient in our 
case presentation (the specific regimen was not available to 
us). There have been reports of continued use of 5-FU follow-
ing cardiotoxicity in those patients where alternative therapies 
were not deemed viable to the survivability of the cancer in 
question [14]. In these instances, a rechallenge or further use 
of 5-FU despite adverse events linked to cardiotoxicity, was 
attempted with successful outcomes [24]. Research and case 
reports have pointed to pre-treatment with calcium channel 

blockers and long-acting nitrates prior to chemotherapy, with 
change from an infusion protocol delivery of 5-FU to bolus 
chemotherapy [15]. Other recommendations included the use 
of sublingual nitroglycerin and short-acting calcium channel 
blockers during infusion and the use of post-treatment calci-
um channel blockade [14]. These observations from the liter-
ature are provided for context and are not management rec-
ommendations derived from this single unconfirmed case.

Conclusions

This case illustrates a diagnostic dilemma. Transient ST-segment 
elevation arose during multi-agent chemotherapy that includ-
ed 5-FU, oxaliplatin, docetaxel, and durvalumab, resolved with 
nitrate and calcium channel blocker therapy, and was attribut-
ed by the treating team to possible drug-associated coronary 
vasospasm. Because coronary evaluation was not performed, 
the troponin peak was not captured, and no formal causality 
assessment was done, the diagnosis remains unconfirmed; ob-
structive coronary disease, thrombotic ACS, and immune check-
point inhibitor myocarditis were not excluded; and no individu-
al agent can be implicated. For emergency medicine clinicians, 
the lesson is that resolution of ST-segment elevation with va-
sodilators does not by itself establish a benign mechanism, 
and that early cardiology and cardio-oncology involvement is 
needed to decide how the diagnosis can be established safe-
ly. The deferral of invasive coronary evaluation in this patient 
was a case-specific decision under uncertainty and should not 
be taken as a recommended management approach.
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