The Evolution of CLL Treatment

Doctors once relied mainly on chemotherapy to treat chronic lymphocytic leukemia (CLL),
but now many more treatment options are available. That momentum continues to build.

, Chemotherapies work by killing rapidly dividing cells in
ChemOtherG py (\i the tumor and normal tissue. Chemotherapy is used

o th 1 less often now that other, more targeted treatment
Mid-20 century \) options are available’

Immunotherapies boost the body’'s own immune
response or use immune proteins made in a lab to
attack the cancer. They may be given alongside
chemotherapy or targeted therc1pies.5

Immunotherapy
2000s

Targeted therapies interfere with proteins the cancer

needs to grow.” In 2014, the FDA approved a drug that
Ta rgeted ; l targets the BTK protein®*which drives CLL's growth.’
therapies — | .
5 - More treatment options have become available,
2014 including drug; targeting the PI3K OndiBCL—Q prot%ms,
and drugs designed to be more selective for BTK.

10,11

Com bo tG rg eted In 2019, the FDA approved combining an

immunotherapy with drugs that target either BTK “or
the rd p|eS BCL-2. seven years later, it approved using BTK and

BCL-2 targeting therapies together.”
2019" &

New therapies now under development:
— e New versions of BTK-BCL-2 therapy
NeW therq p|eS E e Drugs that degrade the BTK protein, rather than
inhibiting it ”
Future w « More selective, potent drugs that target BCL-2 "
e Immunotherapies that help improve immune
recognition of cancer. ’®

1] Devita, V. T, Jr, & Chu, E. (2008). A history of cancer chemotherapy. Cancer Research, 68(21), 8643-8653. doi:10.1158/0008-5472.CAN-07-6611.

2] https://www.cancer.org/cancer/types/chronic-lymphocytic-leukemia/treating/chemotherapy.html

3] Cheson, B. D. (2006). Monoclonal antibody therapy of chronic lymphocytic leukemia. Cancer Immunology, Immunotherapy, 55(2), 188-196. doi10.1007/s00262-005-0010-0

4] Herling, C. D, Coombes, K. R, Benner, A, Bloehdorn, J, Barron, L. L, Abrams, Z. B, Majewski, T, Bondaruk, J. E, Bahlo, J, Fischer, K, Hallek, M, Stilgenbauer, S, Czerniak, B. A, Oakes, C, Ferrajoli, A, Keating, M. J, & Abruzzo, L. V. (2019). Time-to-progression after
frontline chemoimmunotherapy for chronic lymphocytic leukemia: An independently validated retrospective cohort study. Lancet Oncology, 20(1), 1576-1586. d0i10.1016/S1470-2045(19)30503-0

[5] https://www.cancer.org/cancer/types/chronic-lymphocytic-leukemia/treating/monoclonal-antibodies.html

[6] de Claro, R. A, McGinn, K. M, Verdun, N, Lee, S-L, Chiu, H-J, Saber, H, Brower, M. E, Chang, C. J. G, Pfuma, E, Habtemariam, B, Bullock, J, Wang, Y, Nie, L, Chen, X-H, Lu, D. R, Al-Hakim, A, Kane, R. C, Kaminskas, E, Justice, R, Farrell, A. T, & Pazdur, R. (2015).
FDA approval: lbrutinib for patients with previously treated mantle cell ymphoma and previously treated chronic lymphocytic leukemia. Clinical Cancer Research, 21(16), 3586-3590. doi10.1158/1078-0432.CCR-14-2225

7] https:/ [www.cancer.gov/about-cancer/treatment/types/targeted-therapies

8] BTK (Bruton’s Tyrosine Kinase)

9] Burger, J. A. (2019). Bruton tyrosine kinase inhibitors: Present and future. Cancer Journal, 25(6), 386-393. doi10.1097/PPO.0000000000000412

10] https://www.nccn.org/patients/guidelines/content/PDF/cll-patient. pdf

1] PI3K (phosphoinositide 3-kinase) and BCL-2 (B cell lymphoma 2)

12] Tam, C, Brown, J. R, Kahl, B. S, Ghia, P, Giannopoulos, K, Jurczak, W, & Woyach, J. A. (2024). BTK inhibitors in CLL: second-generation drugs and beyond. Blood Advances, 8(11), 2970-2985. doi:10.1182/bloodadvances.2023012221.

13] https://ascopost.com/issues/february-10-2019/fda-approves-ibrutinib/

14] https://www.cancer.gov/news-events/cancer-currents-blog/2019/venetoclax-obinutuzumab-fda-approval-cli-sii

15] https:/ /www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-acalabrutinib-venetoclax-chronic-lymphocytic-leukemia-or-small-lymphocytic-lymphoma

]6] Zygmunciak, P, Dancewicz, H, Strézna, K, Btazowska, O, Bielinski, K, Robak, T, & Puta, B. (2025). Double strike in chronic lymphocytic leukemia—The combination of BTK and BCL2 inhibitors in actual and future clinical practice. International Journal of
Molecular Sciences, 26(7), 3193. doi10.3390/ijms26073193

17] Salvaris, R. T, Brennan, J., & Lewis, K. L. (2025). BTK is the target that keeps on giving: A review of BTK-degrader drug development, clinical data, and future directions in CLL. Cancers, 17(3), 557. do\’:lOABSQO/cancersl7O30557.

]8] Robak, T, Iskierka-Jazdzewska, E, Puta, A, Robak, P, & Puta, B. (2025). The development of novel therapies for chronic lymphocytic leukaemia in the era of targeted drugs. Journal of Clinical Medicine, ]4(22), 8247. doi10.3390/icm14228247

19] Mhibik, M, Gaglione, E. M, Eik, D, Herrick, J, Le, J, Ahn, I. E, Chiu, C, Wielgos-Bonvallet, M, Hiemstra, |. H, Breij, E. C. W, Chen, J, Reilly, E. B, Epling-Burnette, P. K, Szafer-Glusman, E, Sun, C, & Wiestner, A. (2023). Cytotoxicity of the C'E‘ Beone
antibody epcoritamab in CLL is increased by concurrent BTK or BCL-2 targeting. Blood Advances, 7(15), 4089-4101. doi10.1182/bloodadvances. 2022009517 "



https://ascopost.com/issues/february-10-2019/fda-approves-ibrutinib/

	The Evolution of CLL Treatment
	Doctors once relied mainly on chemotherapy to treat chronic lymphocytic leukemia (CLL),  but now many more treatment options are available. That momentum continues to build.
	Chemotherapy
	Mid-20th century
	Chemotherapies work by killing rapidly dividing cells in the tumor and normal tissue. Chemotherapy is used less often now that other, more targeted treatment options are available.


	Immunotherapy
	2000s
	3,4
	Immunotherapies boost the body’s own immune response or use immune proteins made in a lab to attack the cancer. They may be given alongside chemotherapy or targeted therapies.


	Targeted therapies
	2014
	Targeted therapies interfere with proteins the cancer needs to grow.   In 2014, the FDA approved a drug that targets the BTK protein,   which drives CLL’s growth.
	More treatment options have become available, including drugs targeting the PI3K and BCL-2 proteins,  and drugs designed to be more selective for BTK.


	Combo targeted therapies
	2019
	In 2019, the FDA approved combining an immunotherapy with drugs that target either BTK  or BCL-2.   Seven years later, it approved using BTK and BCL-2 targeting therapies together.


	New therapies
	Future
	New therapies now under development:
	New versions of BTK-BCL-2 therapy
	Drugs that degrade the BTK protein, rather than inhibiting it
	More selective, potent drugs that target BCL-2
	Immunotherapies that help improve immune recognition of cancer.




