
Tyrosine kinase inhibitors (TKIs), particularly the 
combination of MEK inhibitors (cobimetinib and tram-
etinib), and BRAF inhibitors (vemurafenib and 
dabrafenib) is now considered as the first-line treatment 
of patients with BRAF V600-mutated metastatic 
melanoma. The common side-effects of BRAF in-
hibitors are cutaneous toxicity, nephrotoxicity, and car-
diotoxicity.1 In a previous clinical study, the combined 
administration of vemurafenib and cobimetinib has 
been associated with cardiotoxicity (heart failure) and 
QTc prolongation, that persisted after the discontinua-
tion of therapy but returned to normal after six months. 
The patient was discharged with an implantable intrac-
ardiac defibrillator (ICD) for safety.2 Most TKIs sig-

nificantly increase the QT interval, while the incidence 
of arrhythmias was noted highest in vemurafenib.3 Ad-
ditionally, vemurafenib might induce severe acute renal 
failure, including persistent renal injury.4 Though, the 
result from the previous clinical study which was based 
on 38 patients, showed that the adjunction of MEK in-
hibitor to vemurafenib in the treatment of metastatic 
melanoma reduces the incidence and severity of 
nephrotoxicity compared to monotherapy in a study of 
38 patients, while a phase IB dose-escalation study of 
the cobimetinib and duligotuzumab showed that the 
26% of the patients experienced hypokalemia, further 
indicating cobimetinib which might have some adverse 
effects on the renal tubular system.5,6 
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ABS TRACT Tyrosine kinase inhibitors (TKIs), particularly the combination of MEK inhibitors (cobimetinib and trametinib) and BRAF in-
hibitors (vemurafenib and dabrafenib), are now considered as the first-line treatment of patients with BRAF V600-mutated metastatic 
melanoma. Most cancer patients are on antidepressant drugs. In several case reports, vemurafenib has been reported for its adverse effects, 
such as nephrotoxic and cardiotoxic effects, including QTc prolongation. The antidepressant drugs, such as escitalopram and mirtazapine are 
also among the class of drugs that were reported to cause QTc prolongation and cardiac arrhythmias. This study is based on a patient with ma-
lignant melanoma and the investigation on combination therapy of vemurafenib, cobimetinib, and concomitant antidepressant drugs (esci-
talopram and mirtazapine). The patient had a history of recurrent syncope episodes, hypokalemia, QTc prolongation, and Torsades De Pointes 
(TDP). The drug therapy was discontinued, and intracardiac defibrillator (ICD) was implanted for patient’s safety. Furthermore, QTc pro-
longation and hypokalemia were persistent after drug discontinuation, indicating some degree of renal and/or cardiac injury. The patient was 
discharged on beta-blocker and potassium replacement therapy. 
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The cardiovascular side-effects of antidepres-
sants are well established. These drugs usually affect 
the cardiac action potential (AP), lengthening of both 
depolarization and repolarization phases, further 
leading to QRS widening, QT interval prolongation, 
or causing Brugada-like electrocardiogram patterns.7 

The objective of this case report is to highlight 
how the concomitant use of antineoplastic drugs and 
antidepressants, in cancer patients, can have a syner-
gistic effect with some lethal side-effects, such as hy-
pokalemia, QTc prolongation, and Torsade De 
Pointes (TDP). 

 CASE REPORT 

A 68 years-old-female patient with malign melanoma 
was admitted in our emergency department with syn-
cope of recurrent short-lasting episodes. The patient 
was conscious, and her physical examinations were 
normal. The electrography (ECG) taken in the emer-
gency department, read QT as 700 ms with frequent 
ventricular extrasystole (Figure 1). Bedside echocar-
diography showed no structural heart disease and a 
normal ejection fraction was observed. The patient 
was on the combination therapy of cobimetinib and 
vemurafenib for two years, escitalopram (20 mg) for 
a year, and mirtazapine (30 mg) for nine months. She 
was transferred to the Coronary Care Unit from the 
emergency department, where recurrent R-on-T phe-
nomenon, TDP, and syncope were observed (Figure 
2). The blood test revealed the marked hypokalemia 
(2.7 mg/dL), and elevated creatinine level (1.45 
mg/dL), which was prevalent for the last five months. 

Though, the patient had a three-month-old history of 
near syncope episode when she was prescribed 
ciprofloxacin for gallbladder infection. All drugs 
were withheld, and the patient was followed in the 
Coronary Care Unit for four days with continuous 
monitoring of heart rhythm and potassium replace-
ment. Hypokalemia was persistent and required con-
tinuous potassium replacement. QT interval 
decreases from 700 to 500 ms though it was still 
above the normal range. For patient safety and owing 
to adverse effects, the drugs were discontinued, and 
ICD was implanted. The patient was discharged with 
beta-blocker and potassium replacement therapy. 

 DISCuSSION 

This study is based on the patient who was on vemu-
rafenib, cobimetinib, escitalopram, and mirtazapine 
therapy program. Vemurafenib exhibits certain car-
diac side effects, and the most common is QTc pro-
longation.8 It has been mentioned in the previous 
study that vemurafenib is nephrotoxic, and its side-ef-
fects seem to be tubulointerstitial damage with an 
acute and chronic condition, further resulting in a de-
creased glomerular filtration rate and electrolyte im-
balance, such as hypokalemia, hypocalcemia, 
hyponatremia, and hypophosphatemia.9 But in this 
case, the patient had hypokalemia and elevated crea-
tinine levels for five months, which could be associ-
ated with the nephrotoxic effect of vemurafenib. 
These adverse effects (nephrotoxicity, hypokalemia, 
and QTc prolongation) might contribute to the pro-
longed QT interval and TDP. As we know, quinolone 
antibiotics are also among the QTc prolonging agent, 
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FIGURE 1: Electrography (ECG) taken in the emergency department showing 

long QT (700 ms) and frequent ventricular extrasystole. 

FIGURE 2: The rhythm stripe observed from the telemetry recording during 

syncope episode and showing multiple R on T phenomena and Torsade de Poin-

tes as the cause of syncope.



and near syncope episodes were seen during 
ciprofloxacin administration. It might be due to short 
episodes of ventricular arrhythmias. 

There is no convincing data for cobimetinib and 
its adverse effect as nephrotoxicity and QTc prolon-
gation except for hypokalemia in a phase IB dose-es-
calation study. 

The occurrence of electrocardiographic abnor-
malities, including QTc prolongation, has been 
known as a complication of acute citalopram over-
dose, while few data also indicate the occurrence of 
QTc prolongation and arrhythmia in therapeutic 
doses. Escitalopram is more likely to cause QTc pro-
longation in patients with metabolic disturbance or 
pre-existing cardiac disease.10 In the reference of psy-
chotropic drugs and ECG abnormalities, QTc pro-
longation and TDP have been reported in patients 
having a therapeutic program of mirtazapine.11 While 
in this study, the patient had pre-existing metabolic 
disturbance, which might have contributed to QTc 
prolongation despite the therapeutic dose of escitalo-
pram and mirtazapine.  

Hypokalemia and prolonged QT (500 ms) per-
sisted after the drug discontinuation, and there was 
persistent hypokalemia and elevated creatinine lev-
els for the last five months. This indicates some 
damage (persistent if not permanent) in the kidney 
and cardiac electrical system. That is why the pa-
tient was discharged after ICD implantation along 
with beta-blocker and potassium replacement ther-
apy. 

 CONCluSION 

The combination of MEK inhibitors (cobimetinib 
and trametinib) and BRAF inhibitors (vemurafenib 
and dabrafenib) is now considered as the first-line 
treatment of patients with BRAF V600-mutated 

metastatic melanoma. Most of these patients were 
also on antidepressant drugs. We believe that the use 
of antineoplastic drugs and antidepressants con-
comitantly might have a synergistic effect on some 
fatal side-effects, like hypokalemia, QTc prolonga-
tion, and TDP. So, it is vital that these patients 
should have their renal function tests and ECG to be 
followed on a regular basis. The selection of antibi-
otics, antidepressants, or any other drugs should be 
made carefully, by properly following the latest rec-
ommended guidelines, to overcome the false drug 
interaction and side-effects. The discontinuation of 
drugs should be considered in case of fatal side-ef-
fects only. 
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