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Relationship between drug exposure and effects (therapeutic and adverse)
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Applied Pharmacokinetics, 3rd ed. Vancouver, WA: Applied Therapeutics; 1992. pp.1-3
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Relationship between drug exposure and effects (therapeutic and adverse)
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Example of isobolograms for antagonistic, additive, and synergistic
components

concentration of B

concentration of A

Lindsay K. Caesar et al. DOI: 10.1039/c9np00011a
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Overview of mammalian proteins of the BCL-2 family
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Mechanism of action of venetoclax
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Lampson BL et al. Curr Hematol Malig Rep DOI 10.1007/s11899-017-0359-0
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Regulation of the intrinsic pathway to apoptosis by BCL2 family and
mechanism of action of BH3 mimetics in normal and CLL cells
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Cellular sensitivity or resistance to cytotoxicity induced by venetoclax
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Roberts AW et al. Clinical Pharmacology and
Therapeutics doi:10.1002/cpt.553

lllustrated by Zina Deretsky
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The rationale of venetoclax-ibrutinib combination

* Ibrutinib and venetoclax have distinct and complementary modes of action
that work synergistically to eliminate distinct CLL cell populations.

* CLL cells rely on the overexpression of antiapoptotic proteins (BCL-2, BCL
extralarge [XL], and myeloid cell leukemia-1 [MCL-1]) for survival.

* |brutinib decreases BCL-XL and MCL-1, but not BCL-2, in highly proliferative
lymph node emigrant B cells, mobilizes CLL cells from lymph nodes and

lymphoid niches into the peripheral blood, and enhances their susceptibility
to venetoclax-induced apoptosis.

Moreno C et al. Blood Advances 2023; 7:5294-5303
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The rationale of venetoclax-ibrutinib combination

 Combined venetoclax plus ibrutinib demonstrated synergistic antitumor
activity in preclinical CLL models, with greater cytotoxicity observed with the
combination than with either agent alone.

* Additionally, recent clinical studies with venetoclax plus ibrutinib
demonstrated high undetectable minimal residual disease rates in both
peripheral blood and bone marrow in patients with CLL.

Tam CS et al. https://doi.org/10.1182/blood.2021014488
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Ibrutinib plus venetoclax rapidly eradicates CLL cells (data from CAPTIVATE)
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Pre-treatment with ibrutinib increases CLL cell sensitivity to venetoclax
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BIM expression is increased in CLL cells treated in vivo with BTK inhibition
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Treatment-naive CLL cells are characterized by both high BCL-2 dependency
and apoptotic priming
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Rigo A et al. Cell Death and Disease (2024) 15:323
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Rationale for ibrutinib combination with targeted agent venetoclax
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Therapy choice drivers in older patients with CLL

Continuous therapy H\AT\/; Ibrutinib / Acalabrutinib / Zanubrutinib
Ibrutinib / Acalabrutinib / Zanubrutinib ,L * Afib/VA (< with A and 2)
* Logistically easy to administer * Hypertension (< with A)
* Long follow-up support efficacy and * Hemorrhage (< with A)
tolerability (I) * Anticoagulants
» Preferred option in patients with high-risk * Arthralgia (< with A and 2)
disease (especially TP53 aberrations) * Cumulative incidence of AE over time
Fixed-duration therapy Venetoclax+Obi
* Grade 3-4 infusion reactions
Venetoclax+Obi / Venetoclax+lbrutinib * Need monitoring TLS
* Undetectable MRD in up to =75% of cases : Neutropenla. _ _ .
*  Prolonged treatment-free interval *  Shorter PFS in high-risk disease
* Drug-related AE rare after end of treatment
Venetoclax+Ibrutinib
* Afib/VA

* Hypertension
* Neutropenia
*  Short follow-up

* Subsequent treatment?
Urso A et al. Cancers 2023, 15, 3859
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Pharmacoeconomic considerations

Ibrutinib unit cost ($73.20- $122,00 / 140 mg) -5418,241,293 ,283,698
Probability of watchful waiting at diagnosis (63.75% - 100.00%) -§379,047,020 -§97,091,066
Data from Canada
Venetoclax unit cost ($52.80 - $87.50 / 100 mg) -5294,565,329 -$152,959,662
——Fixed OTT Scenario —s—Continuous OTT Scenario Obinutuzumab ($4108.50 - $6847.50 / 40 ml [IV: 25 mg/ml]) -5262,644|257 -$164,880,734
1000 [
Cost of neutropenia (§5914.50 - $9857.50) -$256,825,898 -$170,699,093
pre ]
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E Ibrutinib (First line): Neutropenia (7.50% - 12.509%) -$234,187,403 -$193,337,588
E 800
mﬂ-
E g 700 Probability of age at diagnosis: >70 years old {50.00% - 65.00%) -$248,186,847 -$208,731,55
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—
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8= Ibrutinib (First line): Atrial fibrillation (4.50% - 7.50%) -$227,513,954
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(& B Cost of atrial fibrillation ($6636.75 - $11,061.25) -$227,004,832
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et
ﬁ 100 Probability of age at diagnosis: age <65 years old (25% - 42%) -5226,531,879
0 Probability of age at diagnosis: age 65-70 years old (30% - 15%) -5237,295,085
2020 2021 2022 2023 2024 2025
Year Cost of anemia (56762.00 - $11,270.00) -§224,925,850
Cost of thrombocytopenia ($6906.75 - $11,511.25) -$224,174,499
Ibrutinib (First line): Infection (38.25% - 63.75%) -$224,099,788 -§203,425,20,
Jean Lachaine et al. Curr Oncol 2023, 30, 4483-4498 $(500,000,000) $(300,000,000) $(100,000,000)

M Lower Bound B Upper Bound
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Conclusions

 BCL2 and MCL1 are commonly expressed antiapoptotic proteins in
hematologic cancers and play important roles in their biology either through
dysregulation or by virtue of intrinsic importance to the cell-of-origin of the
malignancy.

* Venetoclax is the only small molecule preventing a protein-protein
interaction and a first-in-class orally bioavailable BCL-2—selective inhibitor
that shows potent cell killing in vitro and antitumor efficacy in vivo.

* The lack of BCL-XL inhibition with venetoclax should allow for higher
circulating concentrations of the drug to be achieved in patients with CLL
without dose-limiting thrombocytopenia.
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Conclusions

* The complementary effects of venetoclax and ibrutinib on CLL
mitochondria strongly supports their exploration of these
combinations in the clinic.

* The combination of venetoclax and ibrutinib is highly active and
well-tolerated and provide fixed-duration options for patients with
CLL.
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