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Novel agents, including Bruton’s tyrosine kinase inhibitors (BTKi; ibrutinib, acalabrutinib), venetoclax, and phosphatidy-
linositol 3-kinase inhibitors (PI3Ki; idelalisib, duvelisib), have fundamentally changed the chronic lymphocytic leukemia (CLL)
treatment landscape, allowing for a chemotherapy-free paradigm for many. Randomized trials that demonstrated efficacy
of these agents in the relapsed/refractory setting rarely included patients with prior novel agent exposure. Herein, we
review available data, including single-arm prospective studies and retrospective cohorts, on outcomes for novel agent
approaches after novel agent exposure. We examine data for subsequent treatment options in 3 specific scenarios: (1)
progression of disease while receiving BTKi, (2) progression of disease after discontinuation of BTKi for intolerance, and (3)
after treatment with venetoclax. Data are most robust for venetoclax-based regimens after progression on BTKi. For
patients who experience progression of disease after discontinuation of BTKi for intolerance, venetoclax-based regimens
and retreatment with BTKi (depending on severity of initial intolerance) are 2 data-driven options. After frontline
venetoclax/obinutuzumab, subsequent treatment approaches depend on whether patients experience progression of
diseaseduring or after discontinuation of their fixed duration frontline regimen andwhether venetoclax/obinutuzumabwas
discontinued for intolerance. After progression of diseasewhile on venetoclax, we recommendBTKi as second-line therapy.
For patients who experience progression after completion or premature discontinuation (because of intolerance) of fixed
duration venetoclax/obinutuzumab, either BTKi or retreatment with venetoclax (with aggressive supportive care if prior
intolerance) are reasonable considerations. Subsequent lines of therapy in these scenarios include PI3Ki and consideration
of cellular therapies. Finally, clinical trial enrollment for interested patients in any line of therapy is recommended.

LEARNING OBJECTIVES

• Compare treatment strategies for patients with CLL requiring therapy after progression on BTK inhibitor or
discontinuation for toxicity

• Understand data for efficacy of novel agents in the treatment of CLL after discontinuation of venetoclax.

Introduction
Basedonpromising results fromtrialsexaminingchemotherapy-
free regimens in the front-line setting, Bruton’s tyrosine kinase
inhibitors (BTKi) with or without anti-CD20 monoclonal an-
tibodies and venetoclax/obinutuzumab are increasingly be-
ing used as first chronic lymphocytic leukemia (CLL)-directed
therapy.1-3 This paradigm shift in first-line treatment has al-
tered the therapeutic landscape. As such, optimal sequenc-
ing of therapies within a chemotherapy-free paradigm has
and will continue to become a pressing issue in the care of
patients with relapsed/refractory (R/R) CLL.

Novel agents approved in the R/R setting include
ibrutinib, acalabrutinib, idelalisib + rituximab, duvelisib,
and venetoclax ± rituximab. Although these agents have
demonstrated efficacy in R/R cohorts, the studies that led

to their approvals largely examined patients who had received
prior chemoimmunotherapy and rarely prior novel agents
(Table 1).4-10 Aspatients receivingnovel agents oftendowell for
extended periods of time, data regarding efficacy of novel
agents in exclusively novel agent-treatedpatient populations is
limited. Therefore, the sequencesbeing explored arepartially a
consequence of the order in which agents were approved
rather than intrinsic tumor biology. How readily data from
chemoimmunotherapy exposed patient cohorts can be ex-
trapolated to patients exclusively treated with novel agents
remains to be seen, particularly given potential for differences
in accumulated toxicity and resistance mechanisms.

Although many questions regarding the optimal se-
quence of novel agents in a chemotherapy-free treatment
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sequence remain, we will review the available data regarding
treatment approaches for patients based on first novel agent
exposure and outline potential therapeutic pathways.

Clinical case 1
A 74-year-old man with CLL presents for follow-up. He was
diagnosed at 70 years of age after presenting to his primary care
physician for fatigue, at which time his complete blood count
(CBC) showed lymphocytosis with a white blood cell count of
18.8 × 109/L, absolute B-lymphocyte count (ALC) of 11.6 × 109/L,
hemoglobin of 9.4 g/dL, and platelet count of 89 × 109/L. Hewas
noted to have firm, discrete, nontender, and freely mobile lymph
nodes ranging from 1 to 4 cm (bidimensional) in the cervical,

supraclavicular, and axillary chains and splenomegaly to 3 cm
below the costal margin. Prognostic testing at the time of di-
agnosis showed unmutated immunoglobulin heavy chain vari-
able region gene (IGVH), fluorescence in situ hybridization (FISH)
with deletion of chromosome 11q [del(11q)], and no TP53 mu-
tation by next-generation sequencing. Given that he had both
anemia and thrombocytopenia, he met criteria for therapy per
the International Workshop on Chronic Lymphocytic Leukemia11

and was started on ibrutinib 420 mg oral once daily.
He achieved partial remission (PR) with lymphocytosis after

6 months and PR after 15 months of ibrutinib therapy with re-
duced size of lymph nodes in all chains and normalization of
hemoglobin and platelet count. At today’s visit, he has been on
ibrutinib 420 mg daily for 48 months and is tolerating treat-
ment well. However, over the past 6 weeks, he has noted re-
appearance of lymph nodes in the cervical, axillary, and inguinal
chains with development of fatigue. CBC today shows white
count of 79.4 × 109/L, ALC of 73.6 × 109/L, hemoglobin of 9.8 g/dL,
and platelet count of 80 × 109/L. Lactate dehydrogenase is within
the normal range. There is no evidence of autoimmune hemolytic
anemia.

Treating relapsed disease after progression on BTKi
For patients experiencing progression while on BTKi therapy,
discontinuation of drug can lead to tumor flare, which can be
difficult to control and life threatening.12 As such, BTKi can be
continued despite progression until the next therapy is ready to
be administered. In some scenarios, a brief period of over-
lapping therapy or bridging to next therapy with steroids may
also be warranted.13 If CLL is behaving aggressively or Richter’s
transformation is suspected, positron emission tomography
(PET)/computed tomography (CT) is recommended for initial
evaluation. However, in the setting of progression on B-cell
receptor inhibitor (BCRi), sensitivity and specificity of PET is
diminished (71% and 50% for lesions with standardized uptake
value ≥ 10, respectively), and biopsy is warranted if suspicious
lesions are present.14 Characterization of Richter’s transforma-
tion through pathologic features is not impacted by prior
chemoimmunotherapy vs novel agents.15
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Figure 1. Proposed treatment algorithms after frontline BTK
inhibitor for CLL.
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Figure 2. Proposed treatment algorithms after frontline venetoclax and obinutuzumab for CLL.
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For all patients in whom therapy is anticipated in the R/R
setting, assessment of clonal evolution through FISH and TP53
mutational testing is indicated. Resistance mutations, including
mutations in BTK and 1-phosphatidylinositol 4,5-bisphosphate
phosphodiesterase γ-2 (PLCγ2) for patients on BTKi and BCL2 for
patients on venetoclax, have been described in patients pro-
gressing on targeted agents, although testing for thesemutations
is not routinely performed at this time,16-21 likely because of limited
availability. Furthermore, selection of the subsequent line of
therapy is not affected by results of these tests based on currently
approved agents, although understanding mutational profile may
eventually inform treatment selection as we further understand
efficacy of new agents in the setting of these mutations.

Although initial reports of progression on BTKi described a
poor prognosis,12,22 use of BTKi in earlier lines of therapy and
development of additional classes of effective novel agents have
significantly improved the outlook for patients experiencing
progression of CLL while on BTKi.23,24 Selection of agents after
progression on frontline ibrutinib is informed by a series of pro-
spective and retrospective real-world studies of patients treated
with ibrutinib in the R/R setting and subsequently treated with
novel agents (Table 2). Robust data on selection of therapy in a
non–chemotherapy-exposed cohort is not available at this time.

With a median of 4 prior lines of therapy (range, 1-15), a phase
2 clinical trial examined efficacy of venetoclax as a continuous
monotherapy in 91 patients who had been previously treated
with ibrutinib and progressed before the start of venetoclax.
Venetoclax monotherapy was associated with an overall re-
sponse rate (ORR) of 65%. Regarding outcomes, 1-year progression-
free survival (PFS) and overall survival (OS) were estimated to be
75% and 91%, respectively.24 Venetoclax in combination with rit-
uximab for a 2-year fixed duration was studied in the phase 3
MURANO study, which demonstrated the efficacy of this regimen
in patients who had received 1 to 3 prior therapies with an ORR of

92% and 3-year PFS and OS of 71% and 88%, respectively. Although
only 5 patients (2.6%) in this study had received prior BCRi, results of
this study have been applied widely to patients progressing on
ibrutinib in clinical practice, and therefore the combination of ven-
etoclax and rituximab after progression on BTKi is also a reasonable
choice.9,10 In patients treated with venetoclax and rituximab,
achieving deep responses with undetectable minimal residual dis-
ease (U-MRD) at the completion of therapy is associated with im-
proved PFS.9 The optimal approach for patients with residual
detectable disease at the end of planned fixed-duration therapy
requires further investigation.

A pooled analysis of 4 clinical trials examining venetoclaxwith
or without rituximab in the R/R setting included 436 patients, of
whom 149 were BCRi exposed (115 refractory, 34 nonrefractory).
ORR for the entire cohort was 75% with a complete remission
(CR) rate of 22% and median PFS of 30.2 months. Refractoriness
to BCRi was associated with increased risk of failure to respond
(odds ratio, 2.3; 95% confidence interval [CI], 1.4-3.7), failure to
achieve CR (odds ratio, 4.8; 95% CI, 2.3-9.9), and relapse (hazard
ratio, 1.9; 95% CI, 1.2-3.1). Although duration of response was
shorter for BCRi-refractory patients independent of depth of
response, many of these patients were heavily pretreated
(median number of prior therapies, 3; range, 1-15) and had ad-
ditionally received chemoimmunotherapy.25

A retrospective cohort study described 187 patients who
had discontinued a BCRi (143 ibrutinib and 35 idelalisib), of
whom 114 required subsequent therapy. This included 13
patients treated with venetoclax after discontinuation of ei-
ther ibrutinib or idelalisib, in whom ORR was 76%. The study
further describes that patients treated with idelalisib after
ibrutinib discontinuation (n = 16) had an ORR of 28%.26 In a
cohort of 683 patients treated with BCRi (91% ibrutinib, 9%
idelalisib) or venetoclax, 167 (24%) received a subsequent
therapy after BCRi discontinuation. ORR to venetoclax after

Table 1. Completed phase 3 clinical trials examining chemotherapy-free regimens vs standard of care in relapsed/refractory CLL

Novel agent Control arm
Prior lines of therapy in novel
agent arm, median (range)

Patients with prior novel
agent exposure

Outcomes (novel
agent vs control arm)

Ibrutinib5 Ofatumumab 3 (1-12) Not reported ORR: 91% for ibrutinib

Median PFS: 44.1 vs 8.1
mo

Median OS: 67.7 vs 65.1
mo

Acalabrutinib6 Investigator’s choice: bendamustine
or idelalisib/rituximab

1 (1-8) Patients with prior BCRi or
venetoclax were excluded

ORR: 81 vs 76%

1-y PFS: 88% vs 68% vs
69%

Idelalisib/
rituximab7

Placebo/rituximab 3 (1-12) None; prior BTK or PI3Ki as
exclusion criteria

ORR: 81% vs 13%

6-mo PFS: 93% vs 46%

1-y OS: 92% vs 80%

Duvelisib8 Ofatumumab 2 (1-10) None; prior BTK or PI3Ki as
exclusion criteria

ORR: 74% vs 45%

Median PFS: 13.3 vs 9.9
mo

Venetoclax/
rituximab9,10

Bendamustine 1 (1->3) BCRi in 5 patients (2.6%) ORR 92% vs 72%

3-y PFS: 71% vs 15%

3-y OS: 88% vs 80%
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BCRi discontinuation (for progression or toxicity) was 74%,
whereas ORR to idelalisib after ibrutinib discontinuation was 46%.
Both of these approaches were associated with superior PFS
compared with chemoimmunotherapy in this setting (median
PFS, 5.1 months; P < .001; ORR, 50%).27

After progression on venetoclax, retrospective data suggest
low response rates when retreating with BTKi if patients have
previously experienced progression on a BTKi.28 Additional US
Food and Drug Administration (FDA)-approved novel agents for
the treatment of R/R CLL are idelalisib with rituximab and du-
velisib. These agents were approved based on studies that did

not include BCRi- or venetoclax-treated patients.7,8 Therefore, all
data regarding their efficacy in novel agent exposed patients
come from retrospective studies. In a phosphatidylinositol 3-
kinase inhibitor (PI3Ki)-näıve but BTKi-exposed (intolerant or
resistant) patient population who discontinued venetoclax, ORR
to PI3Ki was 47% with short median PFS (6 months).28 Based on
current limited retrospective data, absence of prospective
studies, and hypothesized overlapping mechanisms of resis-
tance, responses to PI3Ki are not expected to be durable in
patients who are double refractory to BTKi and venetoclax.
Patients who are BTKi and venetoclax exposed are considered

Table 2. Available evidence for standard of care treatment strategies after BTKi discontinuation for CLL progression or intolerance

Subsequent
therapy Study design

Number
of

patients
in group

of
interest Clinical setting

Prior
therapies,
median
(range) ORR

Progression data on
subsequent therapy

Survival data on
subsequent therapy

Venetoclax Prospective24 91 Progression on ibrutinib
(n = 50), progression
following ibrutinib
discontinuation (n = 41)
reasons for ibrutinib
discontinuation:
intolerance (n = 30),
achievement of maximal
benefit on ibrutinib (n = 6),
completion of defined
ibrutinib course (n = 3),
unspecified (n = 2)

4 (1-15) 65% (63% in
patients with
prior ibrutinib
intolerance,
54% for
progression on
ibrutinib)

1-y PFS: 75% median
PFS: 24.7 mo

1-y OS: 91%

Retrospective26 13 KI discontinuation
(progression or
intolerance)

Not
reported

76% Not reported Not reported

Retrospective27 Not
reported

BCRi discontinuation
(progression or
intolerance)

Not
reported

74% 24-mo PFS: 75% Not reported

Retrospective 115 Prior ibrutinib 3 (0-11) 69% 12-mo PFS: 68% For
entire cohort of 141
venetoclax treated
patients, prior BTKi
was not associated
with inferior PFS

12-mo OS: 88% For
entire cohort of 141
venetoclax treated
patients

Retrospective43 62 post-
BTKi
alone, 10
post-
BTKi and
PI3Ki

BTKi discontinuation
(progression or
intolerance)

3 (1-15)
post BTKi
alone, 5 (3-
15) post
BTKi and
PI3Ki

85% in post-
BTKi alone,
80% in post
BTKi and PI3Ki

1-y PFS 65%
Estimated for entire
cohort, prior
exposure to BTKi
was not significantly
associated with
inferior PFS

1-y OS 75%

Median OS 61%
Estimated for entire
cohort, prior
exposure to BTKi
was not significantly
associated with
inferior OS

Acalabrutinib Prospective23 33 Ibrutinib intolerance 4 (2-13) 76% 1-y PFS: 83% Not reported

Idelalisib Retrospective26 16 Ibrutinib discontinuation
(progression or
intolerance)

Not
reported

28% Not reported Not reported

Retrospective27 Not
reported

Ibrutinib discontinuation
(progression or
intolerance)

Not
reported

46% Median PFS: 9 mo Not reported

Umbralisib Prospective38 44 BTKi intolerant 2 (1-7) Not reported Median PFS: 23.5 mo
For entire cohort of
51 patients, including
7 with prior PI3Ki
intolerance

Not reported
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high risk, and therefore, consideration of cellular therapy (allo-
geneic stem cell transplant or chimeric antigen receptor
T [CAR-T] cell therapy) or enrollment in a clinical trial is ap-
propriate for these patients.

Although data on allogeneic stem cell transplant in patients
previously exposed to novel agents are limited,29 current con-
sensus guidelines recommend consideration of cellular immu-
notherapy (transplant or CAR-T) for patients considered high
risk. This is defined as any patient with R/R CLL after chemo-
immunotherapy, responding to BTKi or venetoclax with high risk
features (TP53 aberration, complex karyotype, multiple lines)
and low cellular immunotherapy risk; with nonresponse to first
novel agent; or refractory to 2 novel agents.30 In a cohort of 48
patientswith CLL previously treatedwith amedian of 2 (range, 1-
9) lines of therapy before ibrutinib who subsequently underwent
allogeneic stem cell transplant, 12-month PFS was 60% and OS
was 72%. Compared with series of ibrutinib-näıve patients un-
dergoing transplant, prior ibrutinib did not appear to adversely
affect the safety or efficacy of transplant. Given that many pa-
tients with CLL have advanced age and comorbidities, CAR-T
therapy, often associated with less morbidity and mortality,
provides an appealing cellular immunotherapy option. Twenty-
four patients with CLL resistant to ibrutinib subsequently re-
ceived CD19-directed CAR-T cells and experienced an ORR of
71% and CR rate of 17%.31 TRANSCEND CLL 004, an ongoing
study, has reported an ORR of 87% with CR rate of 47% and
U-MRD rate of 47% in 16 patients treated with the CD19-directed

CAR-T lisocabtagene maraleucel in patients with R/R CLL
previously exposed to BTKi.32 Ibrutinib has further been studied
as a tool for enhanced response to or persistence of CAR-T cells
given its immunemodulatory effects. Ibrutinib exposure appears
to result in greater ex vivo T-cell expansion and higher ORR.33

Despite the risks associated with cellular therapy, the potential
for durable remission may outweigh risks for patients with high-
risk disease and should be considered. Current studies are ex-
amining CD19-directed CAR-T cells in patients with failure of or
incomplete response to ibrutinib and/or other novel agents
(NCT03331198, NCT03960840, NCT03676504, NCT03085173)
and CD19 CAR-T cells, CD19/CD20 CAR-T cells, CD19/CD20 or
CD22, CD19/CD28 CAR-T cells, CD20 CAR-T cells, or γδT cells in
patients with R/R CLL with or without prior novel agent ex-
posure. Allogeneic cell sources are also being explored in pa-
tients with R/R CLL with or without prior novel agent exposure
(NCT03881774, NCT03056339).

Agents with alternate mechanisms of action are currently
under investigation with promising preliminary data. Two
promising noncovalent reversible BTKi (LOXO-305 and ARQ 531)
have reported data from small cohorts treated in early-phase
clinical trials. The phase 1 clinical trial of LOXO-305 has reported
outcomes of 9 patients with CLL, of whom 7 had received prior
ibrutinib and 5 had prior PI3Ki. All CLL patients with available
response assessments had documented response, including 1
with BTK C481S mutation.34 Results from the phase 1 study of
ARQ 531 demonstrated acceptable safety and evidence of

Table 3. Available evidence for standard of care treatment strategies after venetoclax discontinuation for progression or
intolerance

Subsequent
therapy Study design

Number of
patients in
group of
interest Clinical setting

Prior
therapies,
median
(range) ORR

Progression data
on subsequent

therapy

Survival data
on subsequent

therapy

Venetoclax
or
venetoclax/
rituximab

Prospective9 14 Progression after fixed-duration
venetoclax/rituximab (13
completed MURANO regimen, 1
discontinued early)

Not
reported

55% (of
evaluable
patients)

Not reported Not reported

Ibrutinib Prospective41 8 Progression after fixed-duration
venetoclax/rituximab

1 (1-4) 100% 4 on treatment, 3
with PD (median
time on ibr 15 mo
(3-48))

No deaths
reported

Retrospective44 27 Venetoclax discontinuation (18
with PD, 9 for other reasons)

2 (0-9) 56% 9 patients
progressed on
ibrutinib, time on
ibrutinib 3-53 mo

Not reported

Retrospective27 6 Progression on venetoclax 4 (1-7) 5/6 with
PR

3 of 6 remain on
therapy (6, 13, and
16 mo on therapy)

3 deaths (2 of
toxicity, 1 due
to progression)

BTKi Retrospective28 44 Venetoclax discontinuation
(progression, toxicity), BTK näıve

2 (0-8) 84% Median PFS 32 mo Not reported

Retrospective28 30 Venetoclax discontinuation
(progression, toxicity), BTK
exposed (33% intolerant, 66%
resistant)

4 (1-11) 53% Median PFS 12 mo Not reported

Retrospective42 23 Venetoclax resistance, BTK näıve 4 (2-9) 91% Median PFS 34 mo

PI3Ki Retrospective28 17 Venetoclax discontinuation
(progression, toxicity), BTK
exposed, PI3K naive

4 (1-6) 47% Median PFS 5 mo Not reported
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efficacy with PR in 7 of 26 (27%) patients who had CLL, of whom
85% had documented BTK C481S mutations.35 Enrolling clinical
trials are additionally examining other potential mechanisms for
treating CLL, including inhibition of Syk, ATR, MALT1, STAT3,
CDK, JAK1, MELK, PKC-B, XPO1, NEDD8-activating enzyme, and
checkpoints; monoclonal antibodies targeting CD38, CD32-b,
ROR1, FcγRIIB, Mcl-1, PSMB5, and B-cell activating factor; bis-
pecific T-cell engagers; peptide vaccination; and combination
therapies, among others.

Recognizing limitations of applying available data to patients
who have received only 1 prior line of therapy, venetoclax ±
rituximab after BTKi failure appears to produce higher response
rates and improved outcomes than other standard of care
options (PI3Ki, anti-CD20 monoclonal antibodies, or chemo-
immunotherapy). For patients treatedwith a BTKi in the frontline
setting, we recommend second-line treatment with venetoclax
as a continuous therapy or venetoclax with rituximab as a 2-year
fixed duration therapy as standard of care options, with selec-
tion between these regimens dependent on patient preference.
Alternately, enrollment in clinical trials should be considered if
available and of interest to the patient. Subsequent lines of
therapy may include PI3K inhibitors (FDA approved but asso-
ciated with lower response rates, shorter durations of response,
significant risk of adverse effects, and limited data in patients
previously exposed to novel agents), cellular therapies (de-
pending on availability and patient age/comorbidities), and
clinical trial enrollment (Figure 1).

Treating relapsed disease after intolerance to BTKi
Although there is no standard definition of intolerance, real-world
evidence suggests that intolerance, rather than progression, is
the most common reason for ibrutinib discontinuation.36 With 6
years of follow-up for patients treated in the RESONATE trial, 16%
had discontinued ibrutinib because of an adverse event, whereas
retrospective series have suggested 20% discontinued for
intolerance.5,36 These data suggest that discontinuation of
ibrutinib for adverse event is a commonly encountered clinical
scenario.

For all patients in whom therapy for R/R CLL is being con-
sidered, it is first important to recognize that CLL may not re-
quire therapy immediately on progression. Instead, therapy
should be initiated when CLL becomes symptomatic, including
development of disease-related symptoms, anemia, thrombo-
cytopenia, or massive or symptomatic splenomegaly, lymph-
adenopathy, or extranodal involvement.11

Patients with PR or CR may be able to discontinue therapy
without immediate or significant disease progression, thus al-
lowing for a treatment-free interval. For instance, among 354
patients who received ibrutinib/rituximab through the E1912
trial, 95 have discontinued ibrutinib (51% for adverse effects, 24%
for progression, 25% for other reasons). For patients who had
discontinued ibrutinib, a median of 23 months elapsed from
discontinuation to disease progression.37

Once a patient requires treatment, providers must first de-
termine their comfort with retreating patients with an alternate
BTKi dependent on the reason for initial intolerance. Although
some patients discontinue BTKi for persistently bothersome,
but not life-threatening, adverse events, others have more
substantial adverse events (ie, major bleeding, cardiac ar-
rythmia) in which retreatment with an alternate BTKi is not
deemed safe.

A study of 33 patients with ibrutinib intolerance examined the
efficacy of acalabrutinib (a second-generation, highly specific
BTKi), which results in an ORR of 76% with estimated 1- and 2-
year PFS of 83% and 76%, respectively.23 In this series, the overall
discontinuation rate of acalabrutinib was 12%. For patients who
experienced nonsevere toxicity with their initial BTKi, changing
to an alternate BTKi is likely to produce response, and toxicity
may not recur. For patients in whom BTKi associated toxicity
was severe, venetoclax-based regimens are often a more ap-
propriate second-line therapy.24 Additionally, PI3Ki have been
examined in BTKi intolerant patients. A phase 2 trial examined
the safety and efficacy of the PI3Ki umbralisib in patients with
BCRi intolerance (44 with ibrutinib intolerance, 7 with idelalisib
intolerance) and demonstrated minimally overlapping toxicity
profile (4 patients had recurrent toxicity, 1 required dose
modification) and median PFS of 23.5 months.38 Retrospective
cohorts examining idelalisib after ibrutinib discontinuation (for
intolerance or progression) have reported an ORR of 28% to
46%.26,27 Thus, PI3Ki have data to support their use in this setting
as well.

Clinical case 2
A 57-year-old man was diagnosed with CLL after presenting to
his primary care physician with cervical lymphadenopathy and
cough. A CBC showed a white blood cell count of 32.7 × 109/L,
ALC of 31.1 × 109/L, hemoglobin of 11.0 g/dL, and platelet count
of 125 × 109/L. Flow cytometric analysis of peripheral blood
confirmed the diagnosis of CLL. Given that cough was a pre-
senting symptom, a CT scan was obtained and demonstrated
bulky hilar adenopathy, as well as bulky adenopathy throughout
his abdomen and pelvis, up to 12 cm. IGVH was unmutated, FISH
was without abnormalities, and next-generation sequencing
revealed TP53mutation. Given the desire to pursue time-limited
therapy, the decision was made to treat with a 1-year fixed-
duration of venetoclax and obinutuzumab.3 He was hospitalized
for dose escalation per the venetoclax FDA package insert and
tolerated therapy well without any complications.

At the end of 1 year of therapy, he had achieved CR with
detectable MRD (0.45% of the peripheral blood). CBC at com-
pletion of therapy was consistent with CR, showing a white
blood cell count of 6.4 × 109/L, ALC of 1.3 × 109/L, hemoglobin of
15.4 g/dL, and platelet count of 165 × 109/L. A CT scan showed
resolution of all prior lymphadenopathy.

Twenty-eight months after completion of therapy, he re-
turned to clinic with fatigue and night sweats. CBC showed
development of anemia with hemoglobin of 9.6 g/dL. PET was
performed and showed bulky adenopathy above and below the
diaphragm, although no lesion had a standardized uptake value
greater than 4.0. He presents to discuss therapeutic options.

Treating relapsed disease after progression on or after a
venetoclax-based regimen
Venetoclax and obinutuzumab as a 1-year fixed duration com-
bination regimen was FDA approved as a first-line regimen for
CLL in 2019 based on findings from the CLL14 study.3 Notably,
this regimen appears to produce less durable remission for those
with detectable MRD (vs U-MRD), and 6 of 14 early relapses after
venetoclax discontinuation in CLL14 had aberration in TP53. Even
with this in mind, the number of patients who have received 1
year of fixed duration therapy and subsequently progressed to
the point of requiring therapy is low at this time. Thus, data
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regarding efficacy of novel agents in this setting are limited,
particularly in a population who had not previously received
chemoimmunotherapy. To inform decision making about treat-
ment in this case, data are extrapolated from data regarding
patients who have progressed on venetoclax-based regimens in
R/R settings.

The initial phase 1b study examining the safety of venetoclax/
rituximab allowed for protocol-guided drug discontinuation for
patients who achieved CR or U-MRD in the bone marrow com-
partment. This study included 49 patients, of whom 13 stopped
therapy (2 with CR but detectable MRD, 11 with U-MRD). Both
patients with detectable MRD experienced progression of disease
after 24 months and subsequently responded to venetoclax re-
treatment.39 Of the 194 patients treated with venetoclax-rituximab
in the phase 3 MURANO study, data regarding response to sub-
sequent therapyare available for 22patientswhohaveexperienced
progression of disease and required retreatment. Of 14 patients
who received subsequent venetoclax-based therapy (8 with
venetoclax/rituximab for 2-year fixed duration, 3 with venetoclax
monotherapy, 2 with venetoclax/rituximab continuous therapy,
and 1with venetoclax/ibrutinib), the ORRwas 55%.40 Notably, the
patients who have relapsed at this time had relatively short
treatment-free intervals, likely because of the lack of deep re-
sponse to venetoclax/rituximab or more aggressive disease bi-
ology. Retreatment with venetoclax may be more favorable for
patients who derive more benefit (ie, deeper response or longer
treatment-free interval) from their first course of venetoclax-
based therapy. Of 8 patients who were subsequently treated
with ibrutinib, the ORRwas 100% in a heavily pretreated cohort.41

Retrospective studies have examined various therapeutic
strategies after venetoclax discontinuation (Table 3). In a cohort
of 326 patients who had discontinued venetoclax for any reason,
74 were subsequently treated with BTKi (44 BTKi näıve, 10 BTKi
intolerant, 20 BTKi refractory). The ORR to BTKi in a BTKi näıve
population was 84%, whereas BTKi-exposed patients had an
ORR of 54%. Treatment with BTKi after venetoclax discontinu-
ation was associated with a median PFS of 32 months in BTKi-
näıve patients. For BTKi-exposed patients, the setting of prior
BTKi failure (progression vs intolerance) significantly impacted
PFS (median, 4 months vs not reached).28 In a cohort of 23
patients treated with BTKi after venetoclax discontinuation in
the setting of disease progression (median prior lines of therapy,
4; range, 2-9), ORR was 91%, median PFS was estimated to be
34 months, and median OS was 42 months.42

For patients who have progressed after frontline venetoclax
and obinutuzumab, initial data suggest that BTKi is likely to
produce high response rates and durable remissions. For
patients who had deep responses and/or prolonged treatment-
free intervals after fixed duration venetoclax therapy, retreat-
ment with a venetoclax-based regimen is an appealing option,
although additional data on the efficacy of this approach are
needed. Subsequent lines of therapy may include PI3Ki, cellular
immunotherapy, and treatment in a clinical trial as described
previously (Figure 2).

Summary
We have examined the available data guiding treatment se-
quence decisions in a chemotherapy-free paradigm and noted
gaps in the current literature. Decision making is largely ex-
trapolated from studies that included heavily pretreated pa-
tients. As such, it is likely that response rates and outcomes will

be improved when these agents are used in earlier lines of
therapy. As CLL is a chronic disease inwhichwe aim to sequence
many therapies to extend survival, future clinical trials should
include long-term follow-up to observe subsequent therapies
and incorporate sequencing decisions in their design.

Several novel agent combination therapies are currently
being studied (NCT03755947, NCT03836261, NCT03580928,
NCT03824483). Although these regimens are designed to in-
duce high rates of response and deep remissionswith the goal of
extending PFS, the optimal approach to therapy for patients
who are treatedwithmultiple novel agents simultaneously in the
R/R setting remains entirely unexplored and will present an
opportunity for active investigation in the future.

Review of this data further highlights the need for studies
examining sequencing in a chemotherapy-free paradigm. Be-
cause these agents tend to be highly effective with extended
periods of PFS, examining these sequences in retrospective,
real-world studies is likely to provide data that will be difficult to
capture in a prospective fashion.
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