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A 65-year-old male presented to the emergency room after experiencing syncope while driving, causing a self-inflicted
accident. He had previously been diagnosed with stage IV A (cTXN2M1a) lung adenocarcinoma with C-ROS oncogene 1
(ROS1) fusion gene, wherein entrectinib (a multikinase inhibitor of ROS1, 600 mg orally once daily) was initiated as the first-
line chemotherapy 12 days prior. He presented with haemodynamically unstable conditions without fever (blood pressure
89/42 mmHg; heart rate, 180/min). The 12-lead electrocardiogram revealed ventricular tachycardia (VT) with a left bundle
branch block and right axis deviation. Synchronised electrical cardioversion terminated the sustained VT, and the post-
electrocardiogram exhibited coved-type ST-segment elevationinV1to V3. An emergency coronary angiography showed no
abnormal findings. Coved-type ST-segment elevation in V1 to V3 persisted for two days following cessation of entrectinib;
however, electrocardiogram findings gradually normalised, with no recurrence of clinical VT. Catheter ablation for VT
was initially planned; however, the consultant pulmonologist considered that entrectinib could induce Brugada syndrome
(BrS), resulting in sustained VT. Therefore, the plan was suspended and entrectinib was discontinued. Electrophysiological
examination with programmed electrical and pilsicainide infusion for risk stratification failed to induce clinical VT, and the
patient was considered at low risk for VT recurrence following entrectinib discontinuation. Accordingly, we opted for close
observation. At the one-year follow-up, no ventricular arrhythmias were noted. The relationship between entrectinib and
drug-induced BrS remains unclear, with few reported cases. Continuous or frequent electrocardiogram monitoring during
hospitalisation post entrectinib initiation may help detect entrectinib-induced BrS.
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The relationship between entrectinib and drug-induced Brugada syndrome remains unclear, and reports of entrectinib-
induced Brugada syndrome are rare.

We performed risk stratification using electrophysiological examinations in a case of entrectinib-induced Brugada
syndrome in a patient with ROS1 fusion-positive lung adenocarcinoma.

Our results suggest that continuous electrocardiogram monitoring or frequent electrocardiogram recording at least once
a day several days following entrectinib initiation may help detect entrectinib-induced Brugada syndrome irrespective of

being in or out of hospital.

INTRODUCTION

Entrectinib is a multikinase inhibitor of C-ROS oncogene
1 (ROS1), tropomyosin receptor kinase A, B, and C, and
anaplastic lymphoma kinase. Entrectinib is associated with
serious adverse cardiac events including cardiac tamponade,
cardiogenic shock, myocarditis and pericardial effusion.
These events have been reported in 2% of patients with
ROS1 fusion-positive non-small-cell lung cancer'™. Notably,
entrectinib-induced Brugada syndrome (BrS) has been
reported inonly two cases?®. However, sustained ventricular
tachycardia (VT) attributable to entrectinib-induced BrS has
not previously been reported.

We present a rare case of entrectinib-induced BrS leading
to sustained VT and discuss risk stratification using
electrophysiological examinations.

CASE DESCRIPTION

A 65-year-old male with complaints of dyspnoea on exertion
and a large left-sided pleural effusion on radiography was
referred to the Department of Respiratory Medicine at
our hospital. He was an ex-smoker with a medical history
of hypertension and hyperuricaemia, with no family history
of sudden cardiac death. Pleural fluid cytology findings
indicated lung adenocarcinoma with positive thyroid
transcription factor-1 expression. Following a thoracoscopic
pleural biopsy, the patient was diagnosed with stage IV A
(cTXN2M1a) lung adenocarcinoma with ROS1 fusion gene.
Entrectinib (600 mg orally once daily) was initiated as the
first-line chemotherapy. Twelve days after entrectinib
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initiation, the patient was brought to the emergency room
after experiencing syncope while driving, causing a self-
inflicted accident. He complained of fatigue and presented
with haemodynamically unstable conditions without fever:
body temperature 36.3°C, blood pressure 89/42 mmHg and
heart rate 180/min.

The 12-lead electrocardiogram (ECG) showed a wide
QRS morphology with left bundle branch block, right axis
deviation and an RS interval (time from R wave onset
to S wave nadir) of 71 ms (Fig. 1A)“%, suggesting a VT.
Synchronised electrical
sustained VT, and an ECG following cardioversion exhibited
coved-type ST-segment elevation in V1 to V3 (Fig. 1B).
Ultrasound cardiography findings indicated normal left
ventricular ejection fraction with no focal asynergy; no
significant changes were observed when compared to the
findings from 18 days prior. Laboratory data revealed high
plasma brain natriuretic peptide and troponin-l levels.
Emergency coronary angiography findings indicated no
abnormal anatomy nor stenosis in the coronary arteries (Fig.
2). Additionally, an endomyocardial biopsy was performed
on samples from the right ventricular septum. The patient
was transferred to a high-care unit, and bisoprolol (2.5
mg/day) was prescribed in anticipation of idiopathic VT.
Catheter ablation for VT was initially planned. However,
the consultant pulmonologist considered that entrectinib
could provoke drug-induced BrS, resulting in sustained VT.
Therefore, the catheter ablation plan was suspended, and
the administration of both entrectinib and bisoprolol was

cardioversion terminated the

Figure 1. A) The 12-lead
electrocardiography (ECG) showed
a wide QRS morphology with left
bundle branch block, right axis
deviation and an RS interval (time
from R wave onset to S wave nadir)
of 71 ms, suggested as a VT; B) ECG

following  synchronised electrical

cardioversion exhibiting coved-type
ST-segment elevation in V1 to V3.
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discontinued. Coved-type ST-segment elevation in V1 to V3
persisted for two days following cessation of entrectinib.
However, the ECG findings gradually normalised and no
recurrence of clinical VT was noted (Fig. 3). Late gadolinium
enhancement-cardiovascular magnetic resonance imaging
on day 2 of hospitalisation demonstrated no delayed
enhancement (Fig. 4A). Microscopic investigation of
endomyocardial biopsy samples revealed mild interstitial
fibrosis on Masson'’s trichrome staining (Fig. 4B), while
haematoxylin and eosin staining indicated no evidence
of inflammatory cell infiltration (Fig. 4C). Immunostaining
revealed focal CD3-positive T lymphocytes in stroma
without obvious cardiomyocyte injury (Fig. 4D).

An electrophysiological examination for risk stratification
was performed on day 10 of hospitalisation. Programmed
electrical ventricular stimulation was performed by applying
burst ventricular pacing up to 240 ms and double extra
stimuli from the right ventricular (RV) outflow tract and apex
up to their effective refractory periods, but no sustained VT
could be induced (Fig. 5A, B). A pilsicainide (sodium channel
blocker, available only in Japan) infusion test (1.0 mg/kg) also
failed to induce typical coved-type ST-segment elevation (Fig.
5C)¢l. Following pilsicainide administration, programmed
electrical ventricular stimulation was performed, revealing
that the only self-terminated, non-sustained VT was
induced by burst pacing from the RV apex at 240 ms
intervals (Fig. 4D). Finally, clinical VT could not be induced
by any programmed electrical stimulation. Based on these
electrophysiological findings, the patient was deemed to be
at low risk of VT recurrence after discontinuing entrectinib.
Accordingly, we opted for close observation only, and the
patient was discharged on day 14 of hospitalisation. At the
one-year follow-up, the patient remained free of ventricular
arrhythmias.

DISCUSSION

Entrectinib, a multikinase inhibitor of ROS1/tropomyosin
receptor kinase, is safe and demonstrates sustained efficacy
in patients with ROS1 fusion gene-positive non-small cell
lung cancer. Entrectinib was approved in Japanin June 2019.
In phase I/1l trials, including ALKA-372-001, STARTRK-1
and STARTRK-2, entrectinib-related adverse cardiac events
werereported in 2% of patients!*. While myocarditisis awell-
known treatment-related adverse event, drug-induced BrS
was not reported in these trials. In this case, myocarditis was
excluded as a microscopic investigation of endomyocardial

Figure 2. An emergency coronary
angiography depicting no abnormal
anatomy nor stenosis in the coronary

arteries.

biopsy samples revealed no evidence of inflammatory cell
infiltration. Drug-induced BrS is defined as the presence of
the Brugada pattern in an ECG and the risk of ventricular
arrhythmias after exposure to certain drugs, despite normal
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Figure 3. Coved-type ST-segment elevation in V1 to V3 persisted for
two days following cessation of entrectinib. The electrocardiography

findings then gradually normalised.

K

Figure 4. A) Late gadolinium enhancement-cardiovascular magnetic

resonance imaging on day 2 of hospitalisation demonstrating no
delayed enhancement; B) Microscopic investigation of endomyocardial
biopsy samples revealing mild interstitial fibrosis on Masson’s
trichrome staining; C) Haematoxylin and eosin staining showing no
evidence of inflammatory cell infiltration; D) Immunostaining showing
focal CD3-positive T lymphocytes in the stroma without evident

cardiomyocyte injury.

© EFIM 2025 - European Journal of Case Reports in Internal Medicine - Doi: 10.12890/2025_005232



F |
V1 |—
Vs |-

- - a— :—_Jf‘;——*c

HREAp
HBId_* _\‘i‘_"" _rJl-—l'r-—h_Jr—t) —l

R i 4 B e

e A T

HBEp i
LY o Ve Vo Vo Ve Vo i P Vs P — y! - l-
|| [ I| | | |'I | |I 500m sec
200
BP | | = —
[ . - = e
1
B a\'F
V1
\E — —
HRAd =
HRAp
HEEd + " | |
1 = 1 |
HEEp :
RvOT| | — f(__-__-"’,_ — S —
I ; | 500m sec
ol |
0 P S S —
C 1 R i i | :
oA
m - v —
aVR \.\.f—_.-___‘,___,_____“__._.__‘,_____Th_,_ AVR |y B e
aVL }—term——— ¥ SEPUEEY WY S aVL | - h - A T
Py ol SR Y T [ S— — aVF | L ¥ ERERY S e
1 |- e e e —— V1 A By P SR TR P
M i I A
- | i |
W fﬂﬂ% } S TV T P S
v4 s — A AR A V4 [_ /L___JL jﬂ __.[/\__-*‘/\_..
Vs F—lp _li...\_, .JI.__-\_. _J jj l ,"_" Vs -\;,_,1_,‘. _.Jt, — -J \_—Ljs_.l .}l_-
S [ S (N I ... ;.- o I A YN A DU b ol
D

ECG findings prior to those provocation”.. Reportedly, 77%
of drug-induced BrS owing to non-cardiac medications occur
in men, typically within 72 hours of therapy initiation, and all
cases demonstrate a type | Brugada pattern in ECG during
treatment®®, In patients with drug-induced BrS, the median
annual rate of life-threatening arrhythmias is 0.5% over
5 years and 0.25% over 10 years, with a mortality rate of
13%!78!. Although the mechanism underlying drug-induced
BrS remains unclear, latent ion channel dysfunction and
pharmacological blockage of depolarising sodium or calcium

Figure 5. A, B) Programmed electrical
ventricular stimulation was performed
by applying burst ventricular pacing
increasing from 180 to 250 ppm and
up to double extra stimuli (the basic
cycle length (S1-S1 coupling interval)
of 600 ms, and the extra-stimulus
pacing with $1-52 coupling interval of
300-260 ms, S2-53 coupling interval of
300-160 ms) from the right ventricular
(RV) outflow tract and apex, but any
ventricular tachycardia (VT) could not
be induced; C) Morphologies of 12-lead
ECGs before (left) and after (right) a
pilsicainide provocation. No remarkable
ST-segment elevation in V1, nor changes
in QRS morphologies were observed; D)
Burst pacing from RV apex at 240 ms
following  pilsicainide administration
induced nonclinical VT that terminated
spontaneously.findings then gradually

normalised.

channels have been suggested as potential mechanisms.
Specifically, SCN5A mutation
threatening clinical events, such as sudden cardiac death,
and programmed ventricular stimulation can potentially
be utilised for sudden cardiac death risk stratification for
asymptomatic patients (either completely asymptomatic
or those with vasovagal syncope)?. In this case, catheter
ablation was initially planned if an electrophysiological
examination conducted after discontinuing entrectinib-
induced clinical VT. However, clinical VT could not be

is a predictor of life-
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induced by any programmed electrical stimulation, leaving
the possibility that entrectinib provoked drug-induced BrS
resulted in sustained VT. Moreover, two cases of entrectinib-
induced BrS have previously been reported?®. In these
reports, ventricular arrhythmias appeared three days after
entrectinib initiation. However, in our case, VT occurred 12
days after entrectinib initiation.

The estimated prevalence of BrS ranges from 0.02 to 0.1%
in Europe and from 0.1 to 0.25% in Asia, with Southeast Asia
having the highest prevalence!'?. The pathophysiology of
BrS is complex, involving both genetic and pharmacological
factors. Patients with drug-induced BrS differ from those
with other types of BrS in terms of ethnicity and ventricular
fibrillation inducibility rates, making identification of
patients at high risk of drug-induced BrS challenging!*'.
Our report suggests that continuous ECG monitoring or
frequent ECGrecording at least once a day several days after
entrectinib initiation may help detect entrectinib-induced
BrS irrespective of being in or out of hospital. However,
our study is limited by the lack of SCN5A gene mutation
analysis, as the patient did not provide consent. Further
analyses involving a large number of cases are needed to
better elucidate the relationship between entrectinib and
drug-induced BrS.

CONCLUSION

The relationship between entrectinib and drug-induced
BrS remains unclear; reports of entrectinib-induced BrS are
rare. ldentifying patients at high risk of entrectinib-induced
BrS is challenging. Continuous ECG monitoring or frequent
ECG recording at least once a day several days following
entrectinib initiation may help detect entrectinib-induced
BrS, irrespective of being in or out of hospital.
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