‘blood advances

RESEARCH LETTER

TO THE EDITOR:

Limited efficacy for ibrutinib and venetoclax in T-prolymphocytic
leukemia: results from a phase 2 international study

Marco Herling,1'2 Claire Dearden,® Francesco Zaja,4’5 Dima El-Sharkawi,®> Wei Ding,6 Mar Bellido,” Amit Khot,® Lidwine Tick,”
Eric Jacobsen,® Toby A. Eyre,11 Damien Roos-Weil,'? Tapan Kadia,'® Elisa Lucchini,* Natali Pflug,’ Matthew S. Davids, '°
German Pena,'* Nabanita Mukherjee,'®> Mohamed Badawi,'® Tamas Vizkelety,'* and Philipp B. Staber'”

" Department of Internal Medicine |, University Hospital Cologne, Cologne, Germany; ?Department of Hematology, Cell Therapy, and Hemostaseology, University of Leipzig,
Leipzig, Germany; 3The Royal Marsden NHS Foundation Trust, London, United Kingdom; 4“uco Ematologia, Azienda Sanitaria Universitaria Giuliano Isontina, Trieste, ltaly;
5DSM University of Trieste, Trieste, ltaly; Division of Hematology, Department of Medicine, Mayo Clinic, Rochester, MN; 7Department of Hematology, University Medical
Center Groningen, Groningen, The Netherlands; ®Department of Clinical Haematology, Peter MacCallum Cancer Center, The Royal Melbourne Hospital and The University of
Melbourne, Melbourne, Australia; 9Department of Internal Medicine, Maxima Medical Center, Eindhoven, The Netherlands; 1ODepartment of Medical Oncology, Dana-Farber
Cancer Institute, Boston, MA; "' Oxford Cancer & Haematology Centre, Churchill Hospital, Oxford University Hospitals NHS Foundation Trust, Oxford, United Kingdom;
"2Sorbonne Université, Assistance Publique—Hopitaux de Paris, Service Hematologie Clinique, Hopital Pitie Salpetriere, Paris, France; '3Department of Leukemia, The
University of Texas MD Anderson Cancer Center, Houston, TX; '*Department of Global Medical Affairs, Oncology, '®Department of GSMD-Statistics, and '®Department of
CPPM Clinical PK/PD, AbbVie, North Chicago, IL; and "7 Universitaetsklinik fuer Innere Medizin |, Klinische Abteilung fuer Haematologie und Haemostaseologie, Medizinische
Universitaet Wien, Vienna, Austria

T-prolymphocytic leukemia (T-PLL) is a rare, aggressive T-lymphoid malignancy with a poor prognosis
and short durations of response to chemotherapies.’ Relapses are inevitable with standard-of-care
front-line alemtuzumab and in most patients undergoing allogeneic stem cell transplantation (SCT).?
Transient clinical responses in relapsed or refractory (R/R) T-PLL have been reported for the B-cell
lymphoma-2 (BCL-2) inhibitor venetoclax as single-agent® or combined with bendamustine.* Combi-
nation of venetoclax with ibrutinib, an inhibitor of Bruton tyrosine kinase of B-cells, produced clinical
responses in heavily pretreated patients with R/R T-PLL due to increased BCL-2-dependent priming of
T-PLL cells for apoptosis.”
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We report results from the first international study evaluating antitumor activity and safety of ibrutinib
plus venetoclax in patients with R/R T-PLL. This open-label, single-arm phase 2 study (NCT03873493)
used an adaptive 2-stage design: stage 1 enrolled 14 patients; stage 2 would proceed with up to 23
additional patients if a response was observed in >4 patients by week 24. Eligible patients were adults
with R/R T-PLL suitable for additional therapy, with no limit on previous lines of treatment (see
supplemental Table 1). Prior allogeneic SCT was permitted, but previous treatment with BCL-2
inhibitors was not allowed. All patients provided written informed consent.
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Patients received 420 mg ibrutinib orally once daily and oral venetoclax once daily starting with an in-
hospital, 5-day, dose-accelerated 20-400 mg ramp-up, then continued at 400 mg as outpatient
treatment (see supplemental Table 1). Patients could continue ibrutinib plus venetoclax for up to 2 years
or until eligibility for SCT after reaching complete remission (CR), until progressive disease (PD), or
unacceptable toxicity. The primary end point was overall response rate (ORR), defined as the proportion
of patients who achieved CR, CR with incomplete count recovery (CRi), or partial remission (PR) as
best overall response per investigator assessment according to 2019 T-PLL consensus criteria.”
Secondary outcomes included safety and tolerability end points, proportion of patients achieving CR
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AbbVie is committed to responsible data sharing regarding the clinical trials they
sponsor. This includes access to anonymized, individual, and trial-level data (analysis
data sets), as well as other information (eg, protocols, clinical study reports, or analysis
plans), as long as the trials are not part of an ongoing or planned regulatory sub-
mission. This includes requests for clinical trial data for unlicensed products and
indications. These clinical trial data can be requested by any qualified researchers who
engage in rigorous, independent scientific research, and will be provided following
review and approval of a research proposal, statistical analysis plan, and execution of a
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data sharing agreement. Data requests can be submitted at any time after approval in
the United States and Europe and after acceptance of this manuscript for publication.
The data will be accessible for 12 months, with possible extensions considered. For
more information on the process or to submit a request, visit: https://vivli.org/
ourmember/abbvie/ then select “Home.”

The full-text version of this article contains a data supplement.

© 2024 by The American Society of Hematology. Licensed under Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0),
permitting only noncommercial, nonderivative use with attribution. All other rights
reserved.
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and proceeding to SCT, and antitumor activity outcome measures
including progression-free survival (PFS), duration of response
(DOR), disease control rate (CR + CRi + PR + stable disease
[SD]), and overall survival (OS).

The study was conducted between 14 January 2020 and 4
November 2021, and 14 patients were enrolled (supplemental
Figure 1). Median age was 66 years old (range, 46-80) with a
median of 2 (range, 1-6) prior lines of T-PLL therapy, including 12
patients who received prior alemtuzumab (supplemental Table 1).
Two patients previously underwent SCT, 50% had an Eastern
Cooperative Oncology Group performance status of 0, and 54%
had absolute lymphocyte counts <30 x 10%/uL. All 14 patients
received study treatment (supplemental Table 2). Median duration
of treatment exposure was 13.9 weeks (range, 1.0-44.4) for ibru-
tinib and 13.7 weeks (range, 0.4-44.3) for venetoclax. Dose inter-
ruptions and reductions due to unrelated and possibly treatment-
related adverse events are summarized in supplemental Figure 2.

In 14 patients evaluated, there was 1 PR, yielding an ORR of 7.1%
(95% confidence interval [CI], 0.2-33.9; Figure 1). Three (21.4%)
patients had SD, hence, the disease control rate was 28.6%. Nine
(64.3%) patients had PD as best response, and 1 patient dis-
continued the study before the first protocol-defined response
assessment. DOR for the patient who achieved PR was
283.1 weeks (supplemental Figure 2). SDs as best responses lasted
35.2, 15.2, and 15.2 weeks. Median PFS was 11.7 weeks
(95% ClI, 5.2-23.1; supplemental Table 3), and median time to next
T-PLL treatment was 17.4 weeks (95% Cl, 2.6-34.4). Kaplan-Meier
plots of PFS and OS are presented in supplemental Figures 3 and
4. The median OS for all patients was 31.8 weeks (95% Cl, 28.7-
not evaluable). No patients achieved CR or were eligible for
consolidating or salvage SCT.

All patients experienced at least 1 treatment-emergent adverse
event (TEAE), and most had at least 1 TEAE considered related to
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Figure 1. Best overall response to ibrutinib-venetoclax treatment (N=14). DC,
discontinued; DCR, disease control rate; PD, progressive disease; PR, partial

response; ORR, overall response rate; SD, stable disease.
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ibrutinib (13 [92.9%]) or venetoclax (10 [71.4%]) (Table 1). Most
(10 [71.4%]) patients experienced grade 3/4 TEAEs, and
8 (57.1%) reported serious adverse events. Grade 3/4 TEAEs in
>10% of patients were anemia, nausea, and neutropenia
(supplemental Table 4). One patient experienced atrial fibrillation
(grade 3), and 5 patients experienced hemorrhage (all grade 1). No
episodes of new or uncontrolled hypertension were reported. One
grade-3 tumor lysis syndrome was attributed to cyclophosphamide
administered following study treatment discontinuation. Cytomeg-
alovirus reactivations were not reported. Treatment-emergent
hematology laboratory abnormalities are shown in supplemental
Table 5 and supplemental Figures 5-15. One patient (7.1%) dis-
continued study drugs due to neutropenia that was deemed
possibly related to both drugs by the investigator. Discontinuation
events also related to PD were excluded from the calculation. Ten
deaths (71.4%) occurred during the study period (supplemental
Table 2), with 9 related to PD and 1 due to acute respiratory fail-
ure secondary to COVID-19-related pneumonia.

This milestone study was the first international prospective clinical
trial in patients with T-PLL. Fourteen patients with R/R T-PLL were
recruited within 10 months, with 13 enrolled within 4 months
following a hold due to the COVID-19 pandemic. This highly effi-
cient recruitment by investigators of the International T-PLL Study
Group (ITPLLSG; a vivid exchange platform), as compared with
larger monocentric or national studies,®® demonstrates the
importance of a collaborative network of committed researchers
jointly addressing challenges associated with rare diseases,
establishing an important framework for rapid translation of pre-
clinical data to clinical trials.

In this study, steady-state pre-dose plasma concentrations of both
ibrutinib and venetoclax, available in 6 patients who received full
dosing of both drugs, were similar to those seen in monotherapy
trials,” and the combination did not increase exposures to either
agent as previously seen for venetoclax.'® The safety profile was

Table 1. Safety overview

Event, N (%) All patients (N=14)

Any grade TEAE* 14 (100)
Grade 3/4 TEAE 10 (71.4)
SAE 8 (57.1)
Venetoclax-related TEAE 10 (71.4)
Ibrutinib-related TEAE 13 (92.9)
AE leading to venetoclax interruption 9 (64.3)
AE leading to venetoclax reduction 2 (14.3)
AE leading to venetoclax discontinuation excluding 1(7.1)

progressiont
AE leading to ibrutinib interruption 10 (71.4)
AE leading to ibrutinib reduction 1(7.1)
AE leading to ibrutinib discontinuation excluding 1(7.1)
progressiont
AE leading to death 5 (35.7)
Death 10 (71.4)

AE, adverse event; SAE, serious adverse event; TEAE, treatment-emergent adverse event.

*TEAE was defined as any event with onset after the first does of study drug to no more
than 30 days after the first dose of study drug.

tEvents that had PD as a reason for study drug discontinuation were excluded.
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consistent with that of previous venetoclax studies in R/R T-PLL,"
and also for this combination in other disease settings.'®""

The antitumor activity of ibrutinib and venetoclax in stage 1 (ORR,
7.1%) did not meet prespecified criteria for proceeding to stage 2.
Response rates of 45% to 76% in R/R T-PLL have been reported
for chemotherapy/alemtuzumab-based strategies, although these
responses were of short duration and OS was only 6 to
10 months." Response duration for ibrutinib plus venetoclax in this
study was 23.1 weeks (a single PR), and the median OS was
31.8 weeks. Observed lymphocytosis was related to disease pro-
gression and not to compartment shifts described for Bruton
tyrosine kinase inhibition in CLL.’

We conclude that there is no clinical benefit of ibrutinib plus ven-
etoclax in most R/R T-PLL, conceivably due to primary or acquired
resistance, including increased myeloid cell luekemia-1 activity that
is unaddressed by and/or a result of BCL-2 inhibition."” This lack of
efficacy contrasts promising preclinical data from this combination
in T-PLL cells®'® and challenges assumptions that preclinical drug
profiling data reliably predict clinical responses. More advanced
sensitivity screens are being developed: single-cell drug profiling
recently demonstrated more sensitive guidance of treatment
decisions'*; BH3 profiling in co-culture systems suggested activity
for venetoclax with the Janus kinase inhibitor ruxolitinib, but clinical
confirmation is needed.

Overall, the combination of ibrutinib and venetoclax did not
demonstrate meaningful activity in patients with R/R T-PLL, and
therefore does not warrant further study in this population. These
results emphasize the importance of well-designed clinical trials
rather than case studies or retrospective analyses to inform clinical
practice change, even in rare diseases. Continued research into
novel drug combinations is critical to address the unmet need for
effective treatment options in patients with T-PLL.
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