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Case Report

Recurrent Coronary Artery Vasospasm in a Patient with Hepatocellular
Carcinoma Treated with Sorafenib: a Case Report and Literature Review
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INTRODUCTION

Sorafenib is an orally active tyrosine kinase inhibitor (TKI)
that blocks tumor cell proliferation and angiogenesis by in-
hibiting vascular endothelial growth factor (VEGF) and other
growth factors, such as Raf and platelet-derived growth fac-
tor. Many TKIs, including sorafenib, sunitinib, pazopanib,
vandetanib, cabozantinib, axitinib, ponatinib, and rego-
rafenib, are available for treating a variety of malignancies.
Sorafenib has been approved for the treatment of advanced
hepatocellular carcinoma (HCC)."” The known toxic effects
of sorafenib include cutaneous skin reaction, diarrhea, and
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hypertension; however, cardiotoxicity is rare.™ There are
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Tyrosine kinase inhibitors are widely used as targeted treatments for various malignancies.
Sorafenib is an orally active tyrosine kinase inhibitor that blocks the signaling pathways of
several growth factors. Its use is approved for various malignancies such as unresectable
hepatocellular carcinoma, renal cell carcinoma, and gastrointestinal stromal tumors. Several
adverse effects have been reported in the literature; however, cardiotoxicity is rare. We
present a case of recurrent coronary vasospasm caused by short-term administration (5 days)
of sorafenib. Since it caused refractory ischemia after re-administration, we had no choice but
to stop the treatment. (J Liver Cancer 2020;20:67-71)

Keywords: Sorafenib; Coronary artery vasospasm; Variant angina; Tyrosine kinase inhibitor;
Vascular endothelial growth factor inhibitor

several reports of myocardial ischemia caused by sorafenib.
However, most ischemic cardiotoxicity involves obstructive
coronary artery disease and the mechanism by which it
causes myocardial ischemia is poorly understood.” We report
a case of recurrent coronary vasospasm provoked by
sorafenib. The Institutional Review Board (IRB) granted a
waiver of approval as this case report was limited to one case,
there was no harm to the study subjects, and the study did
not collect or record the subject’s sensitive information (IRB
number: 2020-01-043).

CASE REPORT
1. Clinical findings

A 59-year-old man presented to our emergency room with
intermittent anginal chest discomfort lasting for 3 days. In

the first attack, pain had developed at rest and resolved spon-
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taneously. He experienced a second attack on the next day
and visited another hospital, at which time his symptoms re-
solved with sublingual nitroglycerin. However, the intensity
of the pain increased and he visited our hospital 2 days later,
where he had been diagnosed with chronic hepatitis B infec-
tion 11 years earlier and has been followed up periodically.
He developed HCC 8 years prior and had undergone five
sessions of transarterial chemoembolization (TACE). Re-
cently, multiple vertebral metastases were confirmed. Since

his residual liver function and performance status were ac-

ceptable, he was administered sorafenib 5 days before he re-

ported to our emergency room. The initial laboratory find-
ings showed normal levels of cardiac biomarkers (serum
troponin-I, troponin-T) and B-type natriuretic peptide. An
electrocardiogram (ECG) revealed newly developed T-wave
inversion on V1 to V3 leads when compared to previous re-
cords (Fig. 1).

2. Imaging findings

Elective coronary angiography failed to reveal any stenotic

lesions in the coronary artery. After ergonovine injection,

presentation showing inverted T-wave in leads V1-V3 (arrows). aVR, augmented vector right; aVL, augmented vector left; aVF, augmented vector

foot.

Figure 2. (A) After the provocation test (ergonovine injection), the middle of the left anterior descending artery, as well as the proximal left
circumflex artery, have narrowed. (B) Following intracoronary nitroglycerin injection, the obstructed arteries have fully recovered. NTG, nitroglycerin.
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coronary angiography revealed total occlusion of the middle
of the left anterior descending artery with elevated ST seg-
ment on ECG (Fig. 2). Additionally, the patient felt the same
chest discomfort with diaphoresis. Intracoronary nitroglyc-

erin was injected and the occluded artery was fully recovered.

3. Diagnosis and treatment

We diagnosed the patient with variant angina caused by
coronary vasospasm. The patient had never drunk alcohol or
smoked. He had no other underlying diseases, and did not
take any medications except entecavir for hepatitis B. There
was no obvious cause for the coronary vasospasm and so we
suspected the interaction of sorafenib with the VEGF recep-
tor as the main cause. Sorafenib was discontinued and the
patient received the maximal tolerable doses of calcium

channel blocker (nifedipine 60 mg) and antianginal agent
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Figure 3. Electrocardiogram (ECG) obtained when the symptom
recurred. The ECG shows T-wave changes in the anteroseptal leads
(V1-V4). aVR, augmented vector right; aVL, augmented vector left; aVF,
augmented vector foot.

Table 1. Comparison of the four reported cases

(nitrate). After that, the chest pain associated with his angina
symptoms improved. We attempted to re-challenge with
sorafenib and monitored his ECG with vital signs via a tele-
cardiographic monitoring device. However, after re-admin-
istration of sorafenib, he experienced several bouts of chest
pain with evidence of ischemic changes on an ECG despite
taking maximal doses of nifedipine (Fig. 3). There was no
choice but to discontinue sorafenib. Since discontinuation,
his symptoms have not recurred. Regorafenib, a second-line
treatment after sorafenib, was not administered because of
concern that it might cause the same symptoms. Instead, ad-
ditional TACE for HCC and radiotherapy for spinal metasta-

sis were performed.

DISCUSSION

Many TKIs have been introduced and are widely used to
treat various malignancies. They are currently approved for
advanced or metastatic cancers such as HCC, renal cell carci-
noma, and gastrointestinal stromal tumor."” Sorafenib is a
multi-TKI with activity against Raf, VEGF, and platelet-de-
rived growth factor receptor tyrosine kinase. Several toxici-
ties have been reported. While cardiotoxicity is rare, hyper-
tension, myocardial ischemia, and heart failure can occur.™
Coronary vasospasm is a very rare adverse effect but total oc-
clusion of the coronary artery induced by spasm, as in the
present patient, may be life-threatening.” So far, only three
cases of coronary vasospasm during sorafenib treatment in

patients with HCC or renal cell carcinoma have been report-

Patient Therapy

(country, year) Age/sex Disease duration Event type Coronary angiography  Re-challenge Outcome
This case (South 59/M mHCC 5days  Variantangina Normal with positive Yes Discontinued due to
Korea, 2018) provocation test recurrent symptoms
Arima etal ® 65/M mRCC 2 weeks Non-ST Normal with positive Yes Survived with
(Japan, 2009) elevation Ml provocation test continuing drug
Naib et al.” 57/M mHCC 11 months STelevation Ml Multivessel spasm with No Died with multiorgan
(US, 2011) baseline stenosis up to 60 % failure
Portoetal.” 63/M HCC  Morethan Variantangina  Normal with spontaneous Yes Resumed without
(Italy, 2010) 6 months spasm symptoms

M, male; mHCC, metastatic hepatocellular carcinoma; mRCC, metastatic renal cell carcinoma; MI, myocardial infarction.
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ed."" All three cases developed ischemic heart disease by va-
sospasm without significant stenosis of the coronary artery.
Detailed information about the four cases, including ours, is
shown in Table 1. Unlike the patients in the previous cases,
the present patient developed symptoms after only three days
of sorafenib and the causal relationship between sorafenib
administration and the development of coronary vasospasm
was clear. First, there were no other risk factors for vaso-
spasm. Second, the temporal connection was relatively clear
because vasospasm occurred shortly after sorafenib adminis-
tration. Third, the symptoms recurred after re-challenge.
Several hypotheses have been proposed to explain how
sorafenib causes coronary vasospasm. One is that it inhibits
signaling via VEGF. VEGF inhibition affects vasoreactivity,
which causes vasoconstriction by inhibiting vasodilators such
as nitric oxide and prostaglandin, which may cause coronary
vasospasm.”"" A second hypothesis is that sorafenib inhibits
Raf kinase and affects the Raf/MEK/ERK pathway, leading to
smooth muscle contraction. Raf kinases participate in the
Ras-Raf-MEK-ERK signal transduction cascade. If sorafenib
inhibits Raf kinase and decreases Raf/MEK/ERK pathway ac-
tivity, the Rho/Rho-associated protein kinase pathway, which
is involved in sensitization to calcium ions, would become
more active, resulting in contraction of endothelial smooth
muscle by amplifying calcium ion sensitivity."™"” However,
the exact mechanism has not been elucidated, and the inci-
dence of vasospastic coronary artery disease is very low com-
pared to the well-known cardiovascular adverse effects such
as hypertension, occlusive coronary artery disease, and
thromboembolic events."" There is no clinical guidance on
whether to re-challenge sorafenib in these patients. Further,
there is a lack of consensus regarding the use of other TKI
inhibitors as second-line treatment in patients intolerant to
sorafenib. At present, patient symptoms should be closely
monitored for the development of ischemic heart disease;
those with underlying coronary artery disease may suffer life-
threatening consequences if vasospasm occurs. Further re-
search is needed to clarify the mechanism of action of

sorafenib and to develop preventive measures.
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CONCLUSION

Coronary vasospasm is a rare cardiovascular adverse effect
of sorafenib that can have life-threatening results and may
require treatment discontinuation. Careful monitoring for
symptom development is recommended. Further research is
needed to understand the mechanism by which sorafenib

leads to this situation and to develop preventive measures.
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