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Brief historical overview

Alu et al. J Hematol Oncol 2022;15:138



BTK pathway

Alu et al. J Hematol Oncol 2022;15:138
Joseph et al. eLife 2020;9:e60470



Approved BTK inhibitors

Ahn et al. Front Immunol 2021;12:687458

covalent / irreversible non-covalent / 
reversible
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Onset of ibrutinib associated adverse drug reactions (ADRs)

First three months!

Start of treatment
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Adapted from: Sestier et al. Curr Oncol Rep 2021;23:113 

Atrial fibrillation: 
5% at 6 months, 
10% at 1 year



Registry-data
Univariable:

Multivariable:

Adapted from: Baptiste et al. Open Heart 2019;6:e001049 

21% at 6 months, 
23% at 1 year, 
38% at 2 years



Ganatra et al. J Am Coll Cardiol EP 2018;4:1491
McMullen et al. Blood 2014;124:3829 

Pathogenesis



Xiao et al. Circulation 2020;142:2443



133 pages (!)



Diagnosis atrial fibrillation

Lyon et al. Eur Heart J 2022;43:4229

Palpitations: 24h HOLTER

2/3 

asymptomatic



Treatment of AF



Interactions

CYP3A4 and P-gp

Treatment of AF

Anticoagulation Rhythm & rate 

control



CHADS VASc not validated in cancer patients

HAS BLED not validated in cancer patients

Issues not addressed in guidelines !



Lyon et al. Eur Heart J 2022;43:4229



Rhythm & rate control? interaction 

• Rate control: atenolol, bisoprolol, metoprolol

• Rhythm control: Ic (flecainide, propafenone), sotalol

If needed in patients with HF, amiodarone and digoxin should 

be used very carefully; dronedarone should not be used.

AF induction: Dose INdependent



Ganatra et al. JACC Clin Electrophysiol 2018;4:1491

Steffel et al. Europace 2021;23:1612

Dabigatran Apixaban Edoxaban Rivaroxaban

P-gp substrate Yes Yes Yes Yes

CYP3A4 substrate No Yes (~25%) No (<4%) Yes (~18%)



BLEEDING

Adapted from: Sestier et al. Curr Oncol Rep 2021;23:113 



Caron et al. Blood Adv 2017;1:772
Wang et al. Front Pharmacol 2020;11:580622 
Lipsky et al. Haematologica 2015;100:1571



Caron et al. Blood Adv 2017;1:772
Wang et al. Front Pharmacol 2020;11:580622 
Lipsky et al. Haematologica 2015;100:1571

Any bleeding

Major bleeding



Any bleeding

Major bleeding

Caron et al. Blood Adv 2017;1:772
Wang et al. Front Pharmacol 2020;11:580622 
Lipsky et al. Haematologica 2015;100:1571



Pathogenesis

Shatzel et al. J Thromb Haemost 2017;15:835



Management

Avoid or postpone when DAPT necessary (coronary events)

Stop 7 days before and restart 1-3 days after procedures

If bleeding: transfusion? 
(NO if CNS bleeding on antiplatelets? PATCH trial)

Shatzel et al. J Thromb Haemost 2017;15:835
Baharoglu et al. Lancet 2016;387:2605



HYPERTENSION HEART

FAILURE

Adapted from: Sestier et al. Curr Oncol Rep 2021;23:113 

20%



Moslehi, NEJM 2016;375:1457

TKI and VEGF inhibitors

-nib

-mab

Off target effects – Class effects



Tyrosine Kinase 
Inhibitor

Hypertension LVSD and HF QTc ↑

-NIB



Tyrosine Kinase 
Inhibitor

Hypertension LVSD and HF QTc ↑

ibruti-NIB



Diagnosis arterial hypertension

Lyon et al. Eur Heart J 2022;43:4229



Treatment arterial hypertension
• Adequate control of blood pressure and other cardiovascular 

risk factors before start treatment

• Start treatment ≥140/≥90

• ACE inhibitor - angiotensin receptor blocker (ARB) / beta 
blockers / calcium channel blockers (avoid diuretics)

• Home monitoring of blood pressures



Treatment heart failure

LVEF < 50% en

↓ 10%



Treatment heart failure

LVEF < 50% en

↓ 10%

- ACE inhibitor / ARB

- Beta blockers



VENTRICULAR

TACHYCARDIA

(sudden death)

Adapted from: Sestier et al. Curr Oncol Rep 2021;23:113 



Lampson et al. Blood 2017;129:2581 Beyer et al. J Emerg Med 2017;52:e123





Wen et al. Leukemia 2021;35:312
Pereira et al. J Mol Cell Cardiol 2017;108:8
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Adapted from: Sestier et al. Curr Oncol Rep 2021;23:113 

Case reports

Including tamponade!
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Rate>rhythm control

Anticoagulate
Continue BRTI!

Treat Treat & switch 

treatment

Resuscitate!

(& stop treatment)

Evacuate if 

tamponade

Avoid if DAPT

CONCLUSION:



Suggested reading:
1. Salem et al. Cardiovascular toxicities associated with ibrutinib. J Am 

Coll Cardiol 2019;74:1667

2. Ganatra et al. Ibrutinib-associated atrial fibrillation. J Am Coll 
Cardiol EP 2018;4:1491

3. Lyon et al. ESC Guidelines on cardio-oncology. Eur Heart J. 
2022;43:4229 (only BTKI & AF part!)

4. Sestier et al. Bruton’s tyrosine kinase inhibitors and cardiotoxicity: 
more than just atrial fibrillation. Curr Oncol Rep 2021;23:113
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