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In this month’s Leukemia Insights newsletter, written by William Wierda, Ph.D., M.D.,
and sponsored in part by the Charif Souki Cancer Research Fund, we discuss current
treatment options available at MD Anderson Cancer Center for patients with chronic
lymphocytic leukemia (CLL).

Current Treatment Options for Patients
with Chronic Lymphocytic Leukemia

Outcomes for patients with chronic lymphocytic leukemia (CLL) have
remarkably improved with the development of oral small molecule
inhibitor-based treatments. Several inhibitors of the B-cell receptor
signaling pathway (those that target BTK and PI3K) and venetoclax,
which blocks BCL2 have paved with the way to durable disease control
and deep remissions for many patients, including those with high-risk
features, such as del(17p), del(11q), and an unmutated-IGHV gene
(UM-IGHV). Monotherapy with the BTK inhibitor (BTKi) ibrutinib,
provides effective disease control and is now one of the standard
treatments for patients with CLL. Newer combinations of these agents
have been studied (+ anti-CD20 monoclonal antibody [mAb] and/or
chemotherapy) in clinical trials and have been shown to induce
complete remission (CR) and undetectable minimal residual disease
(U-MRD) in the majority of patients, which is anticipated to be
associated with longer progression- and treatment-free survival.

Newly Diagnosed Patients with High-Risk CLL

Despite great therapeutic advances, the indications to initiate
treatment for both first-line and relapsed disease have not changed.
No trial has shown clinical benefit or improved survival with early
treatment. This is in part because many untreated patients have
indolent disease and never need treatment. At MD Anderson Cancer
Center, we developed a model to identify patients who may need early
treatment and are testing new strategies for untreated high-risk
patients likely to need treatment soon. For the latter patients, who
have no other indication for treatment, we are evaluating ibrutinib as
an early first treatment (NCT03207555). This trial includes up to 24
cycles of ibrutinib and will evaluate for response and clonal evolution.
Ibrutinib is provided free. Telomerase functions in maintaining
proliferative capacity of malignant cells and is overexpressed in CLL.
A vaccine against human telomerase (hTERT) is being evaluated for
early treatment in high-risk patients with CLL and in patients on
ibrutinib with persistent measurable residual disease (NCT03265717).
The hTERT vaccine (INVAC-1) is provided at no charge.
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The Evolution of Frontline Therapy for CLL

Standard first-line treatment for CLL is rapidly evolving.
In 2019, results from three randomized Phase Il
clinical trials were reported, all of which evaluated
standard chemoimmunotherapy (CIT) regimens against
ibrutinib-based treatment. The CIT regimens ranged in
intensity from minimally myelosuppressive
chlorambucil plus obinutuzumab (appropriate for older,
less fit patients); to bendamustine plus rituximab (BR);
to fludarabine, cyclophosphamide, rituximab (FCR -
appropriate for younger, fit patients). All three showed
improved outcomes with ibrutinib-based treatment. A
notable caveat, however, is that ibrutinib-based
treatment is continuous, until progression, in contrast to
fixed-duration treatment with CIT. Continuous ibrutinib
treatment does have potential toxicity and substantial
associated cost. The Alliance trial was a three-arm
randomized trial evaluating ibrutinib monotherapy
versus ibrutinib plus rituximab versus BR. Ibrutinib-
based treatment resulted in improved progressive-free
survival over CIT. Outcomes were similar for ibrutinib
+/- rituximab. This is likely because the ibrutiniblbrutinib
was continuous, which is what “drives” progression-
free survival more than what treatment was provided in
the early phase of the regimen.

Another important finding from the ECOG E1912 trial
was improved outcomes with ibrutiniblbrutinib-based
treatment, particularly for patients with UM-IGHV.
However, there did not appear to be improved outcome
among patients with mutated-IGHV (M-IGHV) when
compared with CIT. Together with a long-term finding
of approximately 50% progression-free survival of
greater than 10 years with FCR-based treatment
among patients with M-IGHV, this has stimulated
continued interest in FCR-based treatment for younger,
fit patients with M-IGHV. Therefore, in these patient,
we continue to use fixed-duration, CIT-based
treatment, with the objective of increasing the BM U-
MRD rate and reducing the length of chemotherapy
exposure. At MD Anderson, we developed the iIFCG
regimen (ibrutinib, fludarabine, cyclophosphamide,
obinutuzumab). CIT is given for 3 cycles, and ibrutinib
plus obinutuzumab is given for up to one year. The
duration of obinutuzumab treatment depends on
response and MRD status after cycle 3. We have
reported favorable preliminary results with this
regimen (NCT02629809); all agents are provided

free on this trial.

For all other groups, including young fit with UM-IGHV;
older, less fit patients regardless of IGHV mutation
status; and any patient with del(17p) or mutated TP53,
we recommend small molecule inhibitor-based
treatment. Venetoclax recently received broad Food
and Drug Administration approval (first-line and
relapsed CLL) combined with a CD20 mAb. Venetoclax
offers a potential for fixed-duration treatment, deep
remission, including BM U-MRD for a high proportion of
treated patients, and a reasonable expectation for long,
treatment-free remission. The CLL14 trial recently
reported improved outcomes with venetoclax-based
treatment over CIT. We developed a clinical trial with
venetoclax, obinutuzumab and the PDL-1 mAb
atezolizumab for first-line treatment in older (>65 years)
and younger fit patients with at least one high-risk
feature [del(17p), mutated-TP53, del(11q), orUM-
IGHV] (NCT02846623). The rationale for this trial is to
achieve deep BM U-MRD remission, with and inclusion
of atezolizumab as a strategy for immune
reconstitution. All drugs are provided free on this trial.

Ibrutiniblbrutinib-based treatment has been highly
successful for long-term disease control with
continuous treatment, however, achieving a deeper
remission with BM U-MRD status may allow for a
treatment-free interval. At MD Anderson, we developed
a clinical trial adding venetoclax for patients who have
been on ibrutinib for 12 months or longer and who also
have a high-risk feature and measurable CLL.The goal
of this consolidation strategy is to eliminate residual
measurable disease (NCT03128879). Patients who
achieve a confirmed BM U-MRD CR status may stop
venetoclax. It is provided free on this trial.

The Treatment of Richter’s Transformation

Despite the development of targeted therapies for
CLL, some patients develop RT. Rare among
untreated patients, RT is more common among
relapsed patients, including those with high-risk
features such as del(17p) and complex karyotype. CIT
has been associated with poor outcomes; response
rates are low and not durable. Allo-SCT could achieve
durable disease control but has limited application for
this patient population. Recently, promising outcomes
were associated with checkpoint inhibitor-based
treatment with PD-1 mAbs (nivolumab and
pembrolizumab). Responses occurred in 40%-50% of
treated patients and were relatively durable. We plan
to evaluate nivolumab combined with CTLA-4 mAb
and ibrutinib for patients with RT. We also are looking
for markers that might predict response to this
immune-based treatment.
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Owing to the apparent susceptibility to immune- Conclusion
based treatment, we are also evaluating
blinatumomab, the CD19xCD3 by specific T-cell
engager, for patients with RT (NCT03121534).
This trial is being modified also to include nivolumab.
In addition, we are evaluating venetoclax,
obinutuzumab, and atezolizumab (PD-L1
mADb) (NCT02846623). Our goals with these new
trials for patients with RT are to identify predictive
markers for response and to optimize activity. These
agents have been well-tolerated in patients with CLL

Much progress has been made in treatments for
patients with CLL. We continue to work on curative
strategies and are optimistic that this soon will be
achieved in larger numbers of patients. Despite
these advances, however, there is continued need
for new drug development and treatment strategies.
To this end, we urge you to consider referring
patients for trials for relapsed and refractory CLL.

and RT with minimal toxicity and notable activity.
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Completing these studies in a timely manner will allow us to move quickly on positive leads.
We appreciate referrals and will make every effort, once a patient is enrolled on a study, to

continue as much of the care as possible through the referring oncologist. We also will keep
you apprised of the patient's progress.

Alvarado, Yesid
Andreeff, Michael
Battula, Venkata
Bhalla, Kapil N.
Borthakur, Gautam

Bose, Prithviraj
Burger, Jan

Burks, Jared K.
Carter, Bing Z.

Colla, Simona

Daver, Naval
DiNardo, Courtney D.
Estrov, Zeev
Ferrajoli, Alessandra
Fiskus, Warren
Freireich, Emil
Gandhi, Varsha V.
Garcia-Manero, Guillermo
Han, Lina

Ishizawa, Jo

Issa, Ghayas "Gus”
Jabbour, Elias

Jain, Nitin

Kadia, Tapan
Kantarjian, Hagop

(713) 794-4364
(713) 792-7261
(713) 563-2227
(713) 563-8619
(713) 563-1586
(713) 792-7747
(713) 563-1487
(713) 792-7640
(713) 794-4014
(713) 794-5223
(713) 794-4392
(713) 794-1141
(713) 794-1675
(713) 792-2063
(713) 563-5901
(713) 792-2660
(713) 792-2989
(713) 745-3428
(713) 792-7640
(713) 792-7640
(713) 745-8432
(713) 792-4764
(713) 745-6080
(713) 563-3534
(713) 792-7026

© 2019 The University of Texas MD Anderson Cancer Center

Keating, Michael
Konopleva, Marina
Kornblau, Steven
Masarova, Lucia

Montalban Bravo, Guillermo

Nagvi, Kiran
Ohanian, Maro

Pemmaraju, Naveen

Piya, Sujan

Plunkett, William

Post, Sean
Pourebrahimabadi, Rasoul

Ravandi, Farhad
Rytting, Michael E.
Ruvolo, Peter
Sasaki, Koji

Short, Nicholas
Takahashi, Koichi
Thompson, Philip
Verstovsek, Srdan
Wei, Yue

Wierda, William

Yang, Hui
Yilmaz, Musa

Zhang, Weiquo

745-2376
794-1628
794-1568
750-4211
794-3604
745-507

792-0091
792-4956

(713
(713
(713
(832
(713
(713
(713
(713

~— N N N N N S~ ~—

(713) 792-3335
(713) 794-1458

(713) 745-0394
(713) 792-4855
(713) 745-9211
(713) 745-2882
(713) 563-4485
(713) 745-4613
(713) 792-7430
(713) 745-3429
(713) 792-9854
(713) 745-0428
(713) 792-2558
(713) 745-9945
(713) 794-4085


http://faculty.mdanderson.org/Yesid_Alvarado/Default.asp?SNID=0
http://faculty.mdanderson.org/Michael_Andreeff/Default.asp?SNID=1167202557
http://faculty.mdanderson.org/Venkata_Battula/Default.asp
http://faculty.mdanderson.org/Kapil_Bhalla/Default.asp?SNID=2
http://faculty.mdanderson.org/Gautam_Borthakur/Default.asp?SNID=2084140546
http://faculty.mdanderson.org/Prithviraj_Bose/Default.asp?SNID=1039133556
http://faculty.mdanderson.org/Jan_Burger/Default.asp?SNID=2084140546
http://faculty.mdanderson.org/Jared_Burks/Default.asp?SNID=1167202557
http://faculty.mdanderson.org/Bing_Carter/Default.asp?SNID=0
http://faculty.mdanderson.org/Simona_Colla/Default.asp
http://faculty.mdanderson.org/Naval_Daver/Default.asp?SNID=0
http://www2.mdanderson.org/app/peoplefinder/person.cfm?id=3D56D9DEC016
http://faculty.mdanderson.org/Zeev_Estrov/Default.asp?SNID=2084140546
http://faculty.mdanderson.org/Alessandra_Ferrajoli/Default.asp?SNID=2084140546
https://faculty.mdanderson.org/profiles/warren_fiskus.html
http://faculty.mdanderson.org/Emil_J_Freireich/Default.asp?SNID=2084140546
http://faculty.mdanderson.org/Varsha_Gandhi/Default.asp?SNID=1300813071
http://faculty.mdanderson.org/Guillermo_Garcia-Manero/Default.asp?SNID=1016090946
https://faculty.mdanderson.org/profiles/lina_han.html
https://faculty.mdanderson.org/profiles/jo_ishizawa.html
https://faculty.mdanderson.org/profiles/ghayas_issa.html
http://faculty.mdanderson.org/Elias_Jabbour/Default.asp?SNID=2084140546
http://faculty.mdanderson.org/Nitin_Jain/Default.asp?SNID=0
http://faculty.mdanderson.org/Tapan_Kadia/Default.asp?SNID=2084140546
http://faculty.mdanderson.org/Hagop_Kantarjian/Default.asp?SNID=2084140546
http://faculty.mdanderson.org/Michael_Keating/Default.asp?SNID=97942201%22%22
http://faculty.mdanderson.org/Marina_Konopleva/Default.asp?SNID=97942201
http://faculty.mdanderson.org/Steven_Kornblau/Default.asp?SNID=2084140546
https://faculty.mdanderson.org/profiles/lucia_masarova.html
https://faculty.mdanderson.org/profiles/guillermo_montalbanbravo.html
https://faculty.mdanderson.org/profiles/kiran_naqvi.html
http://faculty.mdanderson.org/Maro_Ohanian/Default.asp?SNID=0
http://faculty.mdanderson.org/Naveen_Pemmaraju/Default.asp?SNID=0
https://faculty.mdanderson.org/profiles/sujan_piya.html
http://faculty.mdanderson.org/William_Plunkett/Default.asp?SNID=1300813071
http://faculty.mdanderson.org/Sean_Post/Default.asp?SNID=0
https://faculty.mdanderson.org/profiles/rasoul_pourebrahimabadi.html
http://faculty.mdanderson.org/Farhad_Ravandi-Kashani/Default.asp?SNID=2084140546
http://faculty.mdanderson.org/Michael_Rytting/Default.asp?SNID=1300813071
http://faculty.mdanderson.org/Peter_Ruvolo/Default.asp?SNID=1167202557
https://faculty.mdanderson.org/profiles/koji_sasaki.html
https://faculty.mdanderson.org/profiles/nicholas_short.html
http://faculty.mdanderson.org/Koichi_Takahashi/Default.asp?SNID=2
http://faculty.mdanderson.org/Philip_Thompson/Default.asp?SNID=0
http://faculty.mdanderson.org/Srdan_Verstovsek/Default.asp?SNID=2084140546
http://faculty.mdanderson.org/Yue_Wei/Default.asp?SNID=394739507
http://faculty.mdanderson.org/William_Wierda/Default.asp?SNID=97942201
https://faculty.mdanderson.org/profiles/hui_yang.html
https://faculty.mdanderson.org/profiles/musa_yilmaz.html
http://faculty.mdanderson.org/Weiguo_Zhang/Default.asp?SNID=1167202557



