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Dear Editor,
T-cell prolymphocytic leukemia (T-PLL) is a rare,

aggressive malignancy of post-thymic mature T cells.
Historically poor outcomes with conventional che-
motherapy preceded the establishment of the current
standard frontline treatment approach with intravenous
administration of the anti-CD52 antibody alemtuzumab1.
Despite initial high response rates with alemtuzumab,
relapse is inevitable without a consolidative hematopoietic
stem cell transplant (HSCT)2. Yet, most patients are
ineligible for HSCT, either due to age, comorbidities, or
lack of a durable response to initial therapy, and relapsed/
refractory disease carries a dismal prognosis3. Venetoclax,
an oral inhibitor of the anti-apoptotic protein BCL-2, has
demonstrated impressive efficacy in the management of
multiple hematologic malignancies. Strong responses to
venetoclax on ex vivo drug sensitivity screens suggest that
it may have a role in the treatment of T-PLL patients4,5.
Prior studies have reported three patients who achieved
partial remission (PR) with venetoclax monotherapy5,6

and a more durable (10 months) complete response with
combination venetoclax and pentostatin7. Recently,
additional case reports have also suggested superior
responses when venetoclax was administered in a com-
bination approach8–10. Herein, we report outcomes of
patients with relapsed/refractory T-PLL treated with
venetoclax at our institution. Using an institutional clin-
ical database of patients with T-PLL seen in the Division

of Hematology at Mayo Clinic, Rochester, MN, we iden-
tified 9 T-PLL patients who received venetoclax between
8/2017 and 5/2020. Diagnostic criteria and response
definitions were utilized as per the T-PLL International
Study Group11.
The median age was 63 years (range 49–75); individual

patient characteristics are detailed in Table 1 (patients
referenced by # in Table from here on forward). Two
patients (#1 and #8) had JAK3 mutations and patient #8
also had overexpression of BCL2 on RNA sequencing
(additional sequencing, karyotype, and laboratory details
in Supplemental Material). The median number of prior
lines of therapy was 3 (range 1–4), including alemtuzu-
mab in 8 of 9 patients, and two patients had undergone
prior HSCT after achieving a complete remission. The
median time from T-PLL diagnosis to start of venetoclax
was 12 months (range 3–22 months). Eight out of 9
patients had active disease prior to venetoclax initiation; 1
patient (#2) started venetoclax as maintenance following
PR from prior treatment. Active disease defining features
present included: disease-related constitutional symptoms
(n= 7), cytopenias (n= 7), nodal/splenic disease (n= 6),
increasing lymphocytosis (n= 7), and extranodal invol-
vement (n= 6; cutaneous [n= 3], effusions [n= 5]).
Three patients initiated venetoclax with a weekly ramp-

up as per the package insert chronic lymphocytic leuke-
mia (CLL) schedule12; two of them received concomitant
bendamustine. Six patients underwent rapid dose escala-
tion (detailed in Supplemental Material); three of them
received concomitant bendamustine. Altogether, bend-
amustine was given with venetoclax to 5/6 patients who
were bendamustine-naive. The target maximum dose of
venetoclax (800 mg [n= 4]; 400mg [n= 1]) was reached
in 5 patients at a median of 12 days (range 7–40 days).
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The other four patients had disease progression during
the dose ramp-up.
The disease control rate was 56%; best response was

PR in 4 (44%) patients (Fig. 1B–E) and stable disease
(SD) in 1 (11%) patient. The one patient with SD
received venetoclax monotherapy; however, the overall
response rate (ORR) among patients who received the
combination of venetoclax and bendamustine was 80%

(4/5 patients). Both patients who had received only
1 prior line of therapy (alemtuzumab) responded (100%
ORR). This includes patient #8, who met all criteria for
complete remission but did not have a confirmatory
bone marrow biopsy. Cutaneous disease improved in 2/
3 patients (both with PR as best response), and effu-
sions improved in 2/5 patients (1 PR and 1 SD as best
response).

Fig. 1 Survival outcomes and clinical courses with venetoclax treatment. Overall survival of all patients from the start of venetoclax treatment
(A) White blood cells (WBC) during venetoclax and bendamustine dosing among patients who experienced clinical response (bottom panels): Patient
#6 (B), Patient #7 (C), Patient #8 (D), Patient #9 (E).
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Variable sensitivity to venetoclax during the first few
doses was observed. Small initial doses produced a dra-
matic and immediate decrease in lymphocytes in two
patients (#7 and #9). A subsequent rise in lymphocytes
while still undergoing dose escalation occurred in both
patients, but ultimately PR was achieved at target doses
(Fig. 1). The other two patients with PR had increasing
leukocytosis during the dose ramp-up without a preced-
ing decrease prior to reaching maximum dosing. Still, a
>50% decrease in lymphocytes was observed either before
reaching their target venetoclax dose or within 5 days
afterwards in all four patients with eventual T-PLL-ISG
responses. Further exemplifying the capacity for pro-
liferative disease at treatment start, two patients (#3
and #4) suffered fatal disease progression within 1 week of
venetoclax initiation despite rapid dose ramp-up and
high-dose corticosteroids delivered with temporizing
intent. Significant leukocytosis (480 and 235 × 109/L) and
elevated lactate dehydrogenase (>4200 U/L) at venetoclax
start were common features among these two patients.
Another heavily pre-treated patient (#1) died with pro-
gressive disease during standard dose escalation despite
concomitant bendamustine. Predictive biomarkers for
sensitivity to venetoclax are not yet known, but these
findings suggest venetoclax may be insufficiently active in
unselected patients with high disease burden. Median
duration of treatment for all patients was 42 days (range
4–201 days). All patients ultimately died during follow-up
with a median overall survival of 53 days (range
4–464 days); Fig. 1A.
Using Common Terminology Criteria for Adverse

Events v5.0.13, all patients experienced at least one adverse
event, and 8/9 patients had a grade ≥3 toxicity, most
commonly edema (n= 7) and neutropenia (n= 6). Five
patients required dose interruptions due to neutropenia
(n= 3), clinical tumor lysis syndrome (n= 1), and edema
(n= 1). Infections while on therapy included grade 3
pneumonia, grade 3 cellulitis, and grade 2 CMV reactiva-
tion. Three patients had dose reductions, all from 800mg,
due to hematologic toxicity (n= 2) and nausea (n= 1).
Due to the rarity of T-PLL, treatment guidance relies

heavily on retrospective analyses and small prospective
studies, particularly in the relapsed/refractory setting. The
benefit of single agent venetoclax in this cohort was
limited to a single observation of stable disease as best
response. Treatment with venetoclax in combination with
bendamustine showed modest efficacy, achieving an
encouraging 80% ORR in bendamustine-naive patients.
However, survival remained short even among these
patients (range 34–201 days).
Treatment with combination alemtuzumab and cla-

dribine (with or without an HDAC-inhibitor) was very
effective (100% ORR) in a retrospective cohort including
6 patients with relapsed disease and prior alemtuzumab

exposure14. However, this regimen carries significant
infectious risk and hematologic toxicity which may
preclude routine use. The literature regarding non-
alemtuzumab-based approaches is limited. A larger
retrospective study showed pentostatin led to a response
in 11/24 (46%) patients with previously treated T-PLL15.
Bendamustine alone achieved a 43% ORR in seven
patients with relapsed/refractory T-PLL who had only
received prior alemtuzumab in a retrospective study16.
In that study, 4 patients progressed after 2 cycles of
bendamustine, 1 patient had an ongoing response after 3
cycles, and 2 patients had durable responses of 13 and
27+ months after 6 cycles16. Two patients (#8 and #9) in
our study had similarly only received frontline alemtu-
zumab; each patient was treated with combination
venetoclax and bendamustine (1 cycle and 3 cycles), and
both responded (durations of approximately 7 and
3 months).
Herbaux et al. suggested a higher response rate may be

associated with high-dose bendamustine (120mg/m2) in
monotherapy treatment16, but severe hematologic toxi-
cities are frequent with this dosing. Combination with
venetoclax is prohibitive to higher doses of bendamustine
due to cytopenias. However, our findings suggest the
addition of venetoclax may allow for fewer cycles of
bendamustine and avoid the need for these higher doses,
potentially improving tolerability in doing so. Still, the
frequent neutropenia observed in the current study
highlights the need for combination approaches with less
overlapping toxicity. Similarly, the encouraging complete
response reported with pentostatin and venetoclax was
also complicated by hematologic toxicity7.
Ibrutinib and venetoclax are a pairing which has shown

synergy in some9, but not all6, laboratory investigations
with T-PLL samples and with reported tolerability in
patients with CLL17. Two clinical responses9 and a period
of stable disease halting exponential proliferation in
another case10 have been reported also, and a clinical trial
(NCT03873493) is underway to further evaluate this
combination in patients with T-PLL. Utilizing a multi-
agent regimen targeting key pathways in T-PLL, a
remarkable response with venetoclax plus alemtuzumab,
cladribine, and vorinostat was described in a patient with
very active disease and who previously had progressed
during venetoclax monotherapy ramp-up8. Collectively,
our findings and these reports emphasize the optimal role
for venetoclax is likely as part of a combination regimen.
Despite advances in the molecular characterization of

T-PLL identifying the importance of the JAK/STAT
pathway and epigenetic modifiers18,19, the therapeutic
impact of this knowledge has yet to be realized. While
functional drug screens obviate some of this complexity,
the transient responses observed with venetoclax mono-
therapy reveal their limitations. Our current study
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represents the largest cohort of patients with T-PLL
treated with venetoclax reported, to the best of our
knowledge. No clear pattern of responses was observed
across clinically available flow cytometry and cytogenetic
data. BCL2 overexpression, which has correlated with
venetoclax activity in T-PLL samples5, was found in the
patient (#8) who achieved the best response among this
cohort; however, the retrospective nature of this study and
lack of research blood samples for additional testing limit
any conclusions regarding molecular correlations. Future
efforts to identify predictive biomarkers for venetoclax, as
well as optimal combination strategies, are required. As it
stands yet, treatment of patients with relapsed/refractory
T-PLL remains a significant unmet need.
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