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ABSTRACT

Introduction: We report a case of acute myocardial infarction and acute cerebral infarction during
treatment with bleomycin, etoposide, and cisplatin (BEP) regimen for germ cell testicular cancer.
Case Presentation: A 28 year old smoker man diagnosed with germ cell testicular cancer without
any history of ischemic heart disease complained of sudden chest pain on day 6 of his second cycle
of chemotherapy. His electrocardiogram showed Q waves (Lead V1-V3) and T wave inversion
(Lead V1-V3). He underwent primary percutanoeous coronary intervention (PCI) to the proximal left
artery descending (LAD) lesion (95%) with thrombus aspirated with export catheter and predialated
with percutaneous transluminal coronary angioplasty (PTCA) and bar metal stent (BMS) deployed
in the LAD.

One week later; the patient developed left sided weakness and ptosis of left eyelid. Magnetic
resonance angiography and venography to the head and neck showed total occlusion of left
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vertebral artery.

Discussion: Acute Ml and cerebral infarction are uncommon in young man without cardiovascular
risk factors such as hypertension, diabetes, or dyslipidemia. Thromboembolic events (TEEs) are
more likely in our case presented without significant risk factors; which was confirmed in our case
by coronary angiography.

Consclusion: Thromboembolic events are adverse events associated with chemotherapy
treatment that may need further attention in regard to the initial prevention including
pharmacological prophylaxis and possibility of an alternative regimen particularly in patients with

testicular germ cell tumor.

Keywords: Cisplatin; germ cell testicular cancer; germ cell tumor; myocardial infraction; cerebral

infarction; thromboembolic events.

ABBREVIATIONS

BMS: Bar metal stent; BEP: Bleomycin; etoposide and cisplatin regimen; CT: Computerized
tomography; ICU: Intensive care unit; LAD: Left artery descending; LDH: Lactate dehydrogenase;
MI: Myocardial infarction; PCI: Percutanoeous coronary intervention; PCR: Polymerase chain
reaction; PTCA: Percutaneous transluminal coronary angioplasty; TEEs: Thromboembolic events;

VTE: Venous thromboembolism.
1. INTRODUCTION

Testicular cancer is the most common solid
tumor among men commonly affecting male in
age of 15-35 years. It accounts 1% of all cancer
in men approximately, 95% of which are germ
cell tumor [1].

With the advance in chemo-therapies, cure rate
of germ cell tumor with combination
chemotherapy is high even disseminated
testicular cancer. Systematic randomized trials
have shown that bleomycin, etoposide, and
cisplatin (BEP) regimen is the main stay of
treatment however; such combination
chemotherapy has a risk of complication which
includes leukemia, therapy related toxicity,
infertility, nephrotoxicity, neurotoxicity, pulmonary
and vascular toxicity [2].

Thromboembolic  events
coronary and cerebral vessels are adverse
reactions and a serious complication of
chemotherapy. TEEs occurred in a significant
number of reported cases who received
chemotherapy although there are no pre-existing
risk factors for coagulopathy such as
atherosclerosis, hypertension, diabetes in these
cases [3-6]. TEEs are common in patients with
germ cell cancer than other cancer patients and
venous events secondary to chemotherapy are
usually higher incidence than arterial events [7].
Few cases of acute myocardial infarction (MI)
were reported after receiving chemotherapy. The

(TEEs) including

number of reported cases are very few however,
it had been reported that acute MI are strongly
associated with 5-Fluorouracil, cisplatin, vinca
alkaloids, and BEP regimen [6,8-10].

Cerebral infarction has been also reported in
patients after receiving chemotherapy (incidence
0.137%) and cerebral infarction is common with
cisplatin-based chemotherapy [11-14].

Cisplatin is commonly associated with increased
risk of venous thromboembolism (VTE). The
pathogenesis of cisplatin induced
thrombogenicity is unclear; however some
proposed mechanisms are cisplatin may induce
direct endothelial injury, platelet activation,
decreased activity of protein C, and up-regulation
of prothrombotic factors [13,15].

A recent meta-analysis comparing the risk of
VTE in cisplatin vs non-cisplatin based
chemotherapy found that the incidence of VTE
was 1.92% (95% ClI, 1.07% to 2.76%) in patients
receiving cisplatin-based chemotherapy versus
0.79% (95% CI, 0.45% to 1.13%) in patients
receiving non-cisplatin chemotherapy; the
relative risk of VTE for cisplatin vs non-cisplatin-
based chemotherapy was 1.67 (95% ClI, 1.25 to
2.23, P=0.01) [16].

The incidence of TEEs in a recent retrospective
study was 18% specifically in patients with solid
tumors receiving cisplatin-based chemotherapy
[17].
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A routine evaluation of systolic function with
echocardiography is important to detect high risk
patient for cardiotoxicity prior to chemotherapy
administration  with a  subsequent serial
monitoring [18] however; further investigations
may help in predicting cardiotoxicity escpially for
cisplatin  continining regimen  consdiering
thromboembolic events and diastolic function
e.g. stress tests, a computerized tomography
(CT) coronary angiogram, and E/A ratio (ratio of
peak early to late diastolic filling velocity).

2. CASE PRESENTATION

28 year old Egyptian man is not known to have
any ischemic heart disease or any chronic
illness, presented to the emergency department
with worsened right sided chest pain of 10 days.
Chest x-ray (Fig. 1) showed large opacity in right
hemithorax and chest CT scan (Fig. 2) showed
large anterior mediastinal mass measuring 12.7
X 13 X 13 cm. His laboratory results (Table. 1)
revealed an elevation of a-fetoprotein, -human
chorionic gonadotropin, and lactate
dehydrogenase.

e : -r

e

Fig. 2. Chest CT scan

Table 1. Laboratory results

Laboratory test Result Unit Normal range
Hemoglobin 15.2 g/dl (13-17)
Hematocrit 46.4 % (40 — 50)
White blood cell 121 x 10°ul (4-10)
Platelet 230 x 10°ul (150 — 400)
Sodium 136 mmol/L (135 —145)
Potassium 3.6 mmol/L (3.6-5.1)
Magnesium 0.86 mmol/L (0.65 - 1.05)
Serum creatinine 78 pmol/L (62 —124)
Total cholesterol 4.04 mmol/L <5.17

LDL cholesterol 1.78 mmol/L 3.36

HDL cholesterol 1.33 mmol/L >1
Triglyceride 2.02 mmol/L <1.7
Protein C chromogenic 89% 70 — 140%
Protein S clotting activity 108.7% 60 —>130%
High sensitive troponin T 126401 ng/L (0-14)
Creatine Kinase - MB 332.6 1 ng/mL (<5)
Alpha-fetoprotein 2416 1 IU/mL (0-5)

B human chorionic gonadotropin 110 1 IU/L (0-5)
Lactate dehydrogenase 26971 U/L (240 — 480)
Epstein Bar Virus Viral Capsid Ag-lgG Positive

Epstein Bar Virus Nuclear Antigen Positive

Cytomegalovirus 1gG Positive

Cytomegalovirus IgM Positive

Herpes Simplex Virus Type 1 IgM Positive

Herpes Simplex Virus Type 2 IgM Positive

Herpes Simplex Virus Type 1 1gG Negative

Herpes Simplex Virus Type 2 1gG Negative
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Histopathology result for biopsies (anterior
mediastinum) showed mixed germ cell tumor
with rhabdomyosarcoma.

He was diagnosed with mixed germ cell tumor of
the anterior mediastinum (stage Ill) and it was
decided to treat him with BEP regimen that
consists of etoposide 100 mg/m“/day plus
cisplatin 20 mg/m2 daily for five days with
bleomycin 15 mg/m® day 1, day 8, and day 15
the cycle repeated every 3 weeks. The treatment
with chemotherapy started andhe received the
first cycle of BEP (bleomycin-etoposide-
cisplatin) regimen without complication. On the
day 6 of the second cycle, he complained of
sudden chest pain. His electrocardiogram
showed Q waves (Lead V1-V3) and T wave
inversion (Lead V1-V3) and positive cardiac bio-
markers.

He was found to have acute anterolateral
myocardial infarction without no electrolyte
disturbance or hyperlipidemia. He underwent
primary percutanoeous coronary intervention
(PCIl) to the proximal left artery descending
(LAD) lesion (95%) with thrombus aspirated with
export catheter (Figs. 3 and 4) and predialated
with 27 X 2 cm ballon (percutaneous
transluminal coronary angioplasty) and 3.5 X 24
mm bar metal stent (BMS) deployed in the LAD.

Fig. 3. Pre-Percutaneous coronary
intervention (PCI)

One week later, he developed sever headache
with left sided weakness and left eyelid ptosis.
Magnetic resonance angiography and
venography to the head and neck showed total

occlusion of left vertebral artery immediately after
its origin with tiny left cerebellar and brain stem
lesion.

The case was discussed in thoracic
multidisciplinary team meeting for an alternative
option of treatment as the patient refused any
further chemotherapy. The tumor size is huge to
be surgically re-sected or to be irradiated so it is
recommended changing the combination
chemotherapy with less cardio-toxic medication.

Fig. 4. Post-PCI (Post-angioplasty)

He developed acute respiratory distress
syndrome after receiving ifosfamide 1.2g/m? for 5
days, then transferred to the intensive care unit
(ICU) requiring a mechanical ventilation with
inotropic support and treated empirically with
antimicrobial therapy including meropenem,
vancomycin, and oseltamivir. Sepsis workup was
sent and the result came negative however, H;{N;
polymerase chain reaction (PCR) and influenza
virus A PCR was positive. He developed febrile
neutropenia (4 days after the last dose of
ifosfamide) and caspofungin was added with
granulocyte-colony stimulating factor (GCSF)
support. Unfortunately he passed away after
staying three weeks without any improvement in
ICU with full support.

3. DISCUSSION

Acute MI and cerebral infarction are uncommon
in young man without cardiovascular risk factors
such as hypertension, diabetes, or dyslipidemia.
The origin of myocardial infarction is usually
either atherosclerotic stenosis or thromboembolic
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events (TEEs) depending on the pre-existing
cardiovascular risk factors. TEEs are more likely
in our case presented without significant risk
factors; which was confirmed in our case by
coronary angiography.

Lactate dehydrogenase (LDH) was elevated and
it has been demonstrated in one study that the
elevated lactate dehydrogenase (LDH) is
associated with thromboembolic events [7].

The proposed mechanisms of these events after
receiving chemotherapy are direct endovascular
damage, decreased activity of anticoagulant
protein C, elevated plasma Von-willberand factor
level and hypomagnesemia [5] however, no
disorders of the coagulation system have been
identified in our case, magnesium serum level
was normal, and no measured decrease in
protein C and S. We could not find any evidence
of cumulative dose of chemotherapy is related to
the incidence of thromboembolic events.

Vascular spasm may contribute or exaggerate
thromboembolic events in smokers where
nicotine may play a role in vascular effects as it
may worsen vasospasm. The optimum
confirmatory method of the causative drug is re-
challenging the case with the offending agent but
the ethical consideration is an issue so the team
recommended changing the regimen with less
toxic medication.

There are very few reported cases of
combination of cerebral infarction and myocardial
infarction. A large prospective clinical trial is
needed to assess the actual incidence of
thromboembolic events and how to prevent the
occurrence in cancer patients receiving different
regimens of chemotherapy.

4. CONCLUSION

Thromboembolic events are adverse events
associated with chemotherapy treatment that
may need further attention in regard to the initial
prevention including pharmacological prophylaxis
and possibility of an alternative regimen
particularly in patients with testicular germ cell
tumor.

A routine cardiology consultation before initiating
cardio-toxic chemotherapy is highly
recommended, especially when using cisplatin-
based chemotherapy for solid tumors. Further
investigations are highly recommended before
starting chemotherapy especially in patients at

high risk including using stress tests or a
computerized  tomography (CT) coronary
angiogram. In addition to this; the patient should
be counseled about the signs of acute coronary
syndromes to seek immediately for medical
advice if happened.
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