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Rituximab-Vincristine
Chemotherapy-Induced
Acute Anterior Wall

Myocardial Infarction
with Cardiogenic Shock

We present a case of an elderly man with coronary artery disease who was diagnosed
with non-Hodgkin lymphoma. Soon after the administration of chemotherapy, which in-
cluded rituximab and vincristine, he developed acute myocardial infarction with cardiogen-
ic shock. The condition was managed successfully with primary percutaneous coronary
intervention. We briefly discuss the possible pathogenic mechanisms of chemotherapy-
induced ischemic syndrome and the management of chemotherapy in patients with high
cardiovascular risk. (Tex Heart Inst J 2014,;41(1):80-2)

hemotherapy-induced cardiovascular complications include myocardial dys-

function, conduction abnormalities (arrhythmias), hypertension, venous

thrombosis, and ischemic syndromes." Chemotherapy-induced left ventricu-
lar (LV) dysfunction is often encountered in clinical practice, but chemotherapy-medi-
ated ischemic syndromes are rarely seen. The incidence of acute myocardial infarction
(AMI) after chemotherapy varies from 1% to 5%." We describe the case of an elderly
man with non-Hodgkin lymphoma (NHL) who developed AMI after the administra-
tion of chemotherapeutic agents.

Case Report

A 68-year-old man with coronary artery disease (CAD) and severe single-vessel dis-
ease of the left anterior descending coronary artery (LAD) had undergone coronary
angioplasty with a 3 x 18-mm bare-metal stent. Four years later, while under evalua-
tion for neck and abdominal pain, he was diagnosed with NHL (diffuse large B-cell
lymphoma). His LV function, as evaluated with 2-dimensional transthoracic echo-
cardiography (TTE) before chemotherapy, was normal, and he was free of angina.
He received chemotherapy that included rituximab, cyclophosphamide, vincristine,
and prednisolone (R-CVP).

Forty-eight hours later, he had sudden-onset heaviness of the chest and difficulty in
breathing. On examination, his heart rate was 150 beats/min, his blood pressure was
80/60 mmHg, and crepitations could be heard bilaterally over his entire chest. He
was immediately intubated and started on intravenous diuretic agents and inotropic
support. An electrocardiogram was indicative of ST-elevation anterior-wall myocar-
dial infarction, and TTE showed severely hypokinetic myocardium (involving the
LAD territory), with an estimated LV ejection fraction of 0.30. He was transferred
for diagnostic angiography and primary percutaneous coronary intervention. Before
the procedure, the patient received a loading dose of aspirin and clopidogrel; then an
intra-aortic balloon pump was inserted. A left coronary angiogram revealed a patent
stent in the mid-LAD with a discrete, thrombotic, tight stenosis proximal to the stent;
there was slow flow in the LAD and substantial ostio-proximal disease of the left
circumflex coronary artery (LCx) and first obtuse marginal branch (Fig. 1). A right
coronary angiogram showed diffuse but insignificant disease. After cannulating the
left coronary system with a Judkin left 3.5 catheter, we crossed the LAD lesion with
a floppy wire and stented it with a 3 x 13-mm bare-metal stent, without predilation.
In view of his hemodynamic instability, we also performed stenting (without predila-
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tion) of the LCx lesion with a bare-metal stent (Fig. 2).
A week after the procedure, the patient was discharged
from the hospital in a stable condition.

Discussion

This case highlights the importance of severe ischemic
complications in a patient with a history of CAD who
is placed on a multidrug chemotherapeutic regimen.
Some of the chemotherapeutic agents that are known
to cause AMI include taxanes, vinca alkaloids, 5-fluo-
rouracil, cisplatin, carboplatin, bevacizumab, sorafenib,
and erlotinib.'" In our patient, an R-CVP regimen had
been used. Rituximab is one of the agents commonly
used in treating CD20+ leukemias. Although it has
been implicated as a cause of cardiac arrhythmias in
8% of patients treated for lymphoma,? less than 0.1%
of rituximab infusions have been associated with acute
coronary syndrome (ACS), including AMI. The mech-
anism of ACS after rituximab therapy is not well un-
derstood. However, rituximab infusion is known to be
associated with the release of cytokines, such as inter-
leukin-6 and tumor necrosis factor-a..? Such cytokine
storms are postulated to lead to vasoconstriction, plate-
let activation, and rupture of atherosclerotic plaque,’
thus leading to acute ischemic syndromes. Armitage
and colleagues* described the cases of 3 patients with
lymphoproliferative disorders who experienced ACS

ta L

Fig. 1 Left coronary angiogram (right anterior caudal projec-
tion) shows a patent left anterior descending coronary artery
(LAD) stent with a tight, thrombotic stenosis proximal to it, with
slow flow in the LAD (arrow) and significant thrombotic disease
involving the proximal left circumflex coronary artery and the first
obtuse marginal branch (arrowhead).

Supplemental motion image is available for Figure 1.
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Fig. 2 Left coronary angiogram (right anterior caudal projection)
after primary percutaneous coronary intervention shows good
flow in the left anterior descending and left circumflex coronary
arteries.

Supplemental motion image is available for Figure 2.

associated with an initial infusion of rituximab. Arun-
prasath and associates® have reported on one such pa-
tient who was managed conservatively after an infusion
with rituximab-precipitated AMI.

Similarly, vincristine is associated with AMI.>¢7
A study by Mikaelian and colleagues® showed that
tubulin-binding drugs (including vincristine and vin-
blastine) can induce cell-cycle arrest of the rapidly pro-
liferating cardiac endothelial cells and cause myocardial
infarction. Vincristine is more often reported to cause
ischemic syndromes than is rituximab, but a catastroph-
ic synergism of vincristine and rituximab certainly can-
not be ruled out.

Our patient experienced an AMI that probably was
secondary to chemotherapeutic infusions of rituximab
and vincristine. Both of these drugs have been reported
to cause ACS. We propose that the synergistic effect of
such drugs in causing ACS should be considered before
their administration, especially in a high-risk patient
with existing CAD. Whether such patients should be
considered for an alternative chemotherapeutic regimen
is a matter of conjecture.
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