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IBR, ACA and ZAN are covalent BTKi

ZANUBRUTINIB

ACALABRUTINIB

IBRUTINIB
1st generation

2nd or 3d
generation?

2nd generation



IBR, ACA and ZAN BIND TO CYS481 IN THE KINASE DOMAIN OF BTK
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CV EFFECTS ASSOCIATED WITH COVALENT BTKI
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CV EFFECTS ASSOCIATED WITH COVALENT BTKI

 Most likely off target effects

 BTK highly homologous to many other
kinases (including members of TEC and
Src super families)

 Cys481 in 9 other kinases (including
HER2/HER4)

 Druggable cysteines in >200 other
kinases




CV EFFECTS ASSOCIATED WITH COVALENT BTKI

* Target promiscuity
e Mode of action
e CLASS EFFECTS



THE CLL PATIENT

Number of Cases

50

0

50

0

100 150
1 1

100 150
1 1

ALL

[

0 2 4 60 80

AGE AT DIAGNOSIS

CLL

'Il'l.

|

UNSPECIFIED LYMPHOID

.LL o el

CML

UNSPECIFIED MYELOID

0 20 40 & 80

0 20 40 60 80

Age At Diagnosis

BMC Cancer; 9:252, 2009

Pre-existing or
expected CV
morbidities



BTKi: MORE OF TRIGGERS THAN CAUSATIVE AGENTS
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Reported
selectivity

(from high to
low)

acalabrutinib

ACP-58627

zanubrutinib
ibrutinib

zanubrutinib

acalabrutinib
ibrutinib

ACP-58627

A CAUTIONARY NOTE
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FORGET ABOUT SELECTIVITY BUT WATCH THE CLOCK
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Cumulative Incidence (%)

THE ALPINE CASE
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HOW TO MANAGE CLASS EFFECTS OF BTKi



1. TAILOR YOUR AGENDA TO DRUG CHARACTERISTICS

Ibrutinib nuovi BTKI

-
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2. TAILOR YOUR CHOICES TO DDI RISK

Therapeutic
goals in patients

with AF
Reduce Restore and maintain' | Control ventricular
thromboembolic sinus rhythm rate during AF

risk
(Rhythm control) (Rate control)



Ritonavir
Vincristine -I- Ketoconazole &

DESETIL-
AMIODARONE

' Rifampicin
& ¢
e"\ & O PXR St. John's Wort
&
/ zh l Efavirenz

ANTIARITMICI oK

(amiodarone,
propafenone)



CASE COMMUNICATIONS

IMA] « VOL 18 * JULY 2016

Concomitant Treatment with Ibrutinib and Amiodarone
Causing Reversible Heart Failure Syndrome

Yishay Wasserstrum MD'3, Pia Raanani MD%2, Ran Kornowski MD'® and Zaza lakobishvili MD PhD'®

"Department of Cardiology, Rabin Medical Center (Beilinson Campus) and “Institute of Hematology, Davidoff Cancer Center, Rabin Medical Center, Petah Tikva, Israel
3Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel




Ritonavir

ro,/%% Vincristine 1 Ketoconazole (f,@p
DESETIL-
AMIODARONE
ANTIARITMICI BTKi NOAC
(amiodarone, (rivaroxaban,

propafenone) apixaban)



Ritonavir
Vincristine -I- Ketoconazole &

Calcium channel
blockers
Amlodipine
Diltiazem
Felodipine
Nifedipine
Nisoldipine
Nitrendipine
Verapamil

DESETIL-
AMIODARONE

ANTIARITMICI oK NOAC

(amiodarone, (rivaroxaban,
propafenone) apixaban)



Ritonavir
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(>>triazolici) AMIODARONE
ANTlARlTMlCl BTKi _NOAC
(amiodarone, (rivaroxaban,

propafenone) apixaban)
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Co-administered CYP3A Inhibitor Increase in
CITIEIK
Observed
ltraconazole (200 mg once daily) 157%
Predicted
Clarithromycin (250 mg twice daily) 175%
Diltiazem (60 mg three times daily) 151%




BTK occupancy (%)

3. DOSE REDUCTIONS
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Patients on 1L Treatment (%)
N (6] ~ 3
6} o (&) o
| | | |

o
|

Time to Next Treatment Log-rank p=0.004
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3. DOSE REDUCTIONS: A CAUTIONARY NOTE

BTKi vd (L)

Ibrutinib 683
Acalabrutinib 723
Zanubrutinib 881

Blood Lymph Cancer: Targets Ther 2023,13: 67-76;
Expert Opin Drug Metab Toxicol. 2016,12: 1381-1392;
J Clin Pharmacol 2022, 62: 812—-822



Fatigue
Hypertension
Atrial fibrillation
Arthralgia
Rash
Hemorrhage
Stomatitis
Myalgia
Muscle spasms
Headache
Diarrhea
Constipation
Nausea

ALT increased
AST increased
Lymphedema
Neutropenia
Pain in extremity
Dizziness
Insomnia
Arthritis

4. SWITCH TO ANOTHER BTKi
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UPDATED SAFETY AND EFFICACY RESULTS OF ZANUBRUTINIB IN PATIENTS WITH B-
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Bone pain

Bronchitis

Embolism

Fungal infection

Heart rate irregular
Hypertransaminasemia
Keratitis

Malaise

Pericardial effusion
Pleural effusion
Pneumonia

Psoriasis

Pyrexia

Sinusitis
Supraventricular tachycardia
Vaginal infection
Ventricular arrythmia
Ventricular extrasystoles
Vertigo

Vomiting

Vulval abscess

CELL MALIGNANCIES WHO ARE INTOLERANT OF IBRUTINIB AND/OR

ACALABRUTINIB

Shadman M et al. Poster presented at the 2023 European Hematology Association 2023

conference; abstract number: P683

Total Intolerance Events
(n=124

10

M Did not recur

M Recurred at lower grade

Recurred at same grade

T
8

Number of events

12 16 B Recurred at higher grade®



SOME CONCLUSIONS

Class effects

Pharmacologically manageable with due
caution

Surveillance, dose reductions, switch to
another BTKI

Adesso tocca al cardiologo



