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Learning Objectives

• Apply the principles of risk-adapted treatment 
using case-based scenarios to illustrate the impact 
of patient attributes and disease-specific attributes

• Manage toxicities associated with newer agents 
used to treat CLL

• Describe the role of oral therapies in treating 
patients with CLL



RELAPSED OR REFRACTORY CLL



CLL Pathobiology: From MBL to Richter’s 

Sutton & Rosenquist (2015). Haematologica 100(1):7-16
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CLL pathobiology: from MBL to Richter syndrome. Although the MBL to CLL conundrum is far from solved, a plausible (although speculative)explanation could be that mechanisms that induce clonal expansion, such as ongoing antigenic stimulation through the B-cell receptortogether with accessory cells operating within specific micro-environmental niches, trigger the clonal development of MBLs. Over time, thepressure of stimulation may give rise to enhanced proliferation leading to the acquisition of genetic abnormalities, e.g. del(13q), and genemutations that appear late in the expanding clone, and eventually some MBLs may progress into overt CLL. Since not all cases of MBL havethe potential to progress into overt full-blown CLL, the type of micro-environmental stimulation occurring throughout time as well as the occurrenceof distinct genomic aberrations may account for such transformation. Progression toward a more malignant disease may be fueled bythe presence of specific genetic lesions, e.g. TP53 abnormalities, NOTCH1, which in turn may lead to resistance to therapy and in rare cases,transformation to Richter syndrome.



Case Study 2: Clinical Decision-Making

• 46-year-old male with a history of small 
lymphocytic leukemia

• Treatment history and outcome: 2012-2014
– Bendamustine x 4 cycles: minimal response
– Fludarabine/cyclophosphamide: no response
– Pentostatin/cyclophosphamide/rituximab: progression

How would you characterize his disease?  



Progression, Relapse, Refractory: 
Definitions

Progression of disease
• Lymphadenopathy: Increase >50%
• Hepatomegaly: Increase >50%
• Splenomegaly: Increase >50%
• Blood lymphocytes: Increase >50% over baseline

– Isolated progressive lymphocytosis in the setting of reduce lymph 
node size organomegaly or improvement in hemoglobin or 
platelets will not be considered progressive disease

• Platelets: Decrease >50% over baseline secondary to CLL
• Hemoglobin: Decrease >2 g/dL from baseline secondary to CLL
Relapse: Evidence of disease progression after a period of 6 months or 
more following an initial CR or PR
Refractory: Failure to achieve a response for having disease progression 
within 6 months of the last treatment

Hallek M, et al. (2008). Blood 111(12):5446-5456
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Hallek, M., et al. (2008). "Guidelines for the diagnosis and treatment of chronic lymphocytic leukemia: a report from the International Workshop on Chronic Lymphocytic Leukemia updating the National Cancer Institute-Working Group 1996 guidelines." Blood 111(12): 5446-5456.	Standardized criteria for diagnosis and response assessment are needed to interpret and compare clinical trials and for approval of new therapeutic agents by regulatory agencies. Therefore, a National Cancer Institute-sponsored Working Group (NCI-WG) on chronic lymphocytic leukemia (CLL) published guidelines for the design and conduct of clinical trials for patients with CLL in 1988, which were updated in 1996. During the past decade, considerable progress has been achieved in defining new prognostic markers, diagnostic parameters, and treatment options. This prompted the International Workshop on Chronic Lymphocytic Leukemia (IWCLL) to provide updated recommendations for the management of CLL in clinical trials and general practice.A bone marrow aspirate should be repeated at the time of re-treatment if cytopenias are present to confirm that CLL is the cause and to exclude other potential causes of cytopenias such as transformed lymphoma, prolonged marrow toxicity from prior therapy, or development of treatment-related myelodysplasia.



Case Study 2: Continued

• The patient is started on a clinical trial
– Venetoclax – near CR 7/9/13 – 7/2/14

• He now presents with rapidly increasing 
adenopathy on exam and progressive 
thrombocytopenia

What would your next recommendation be?



Diagnostic Profile: Diagnostic Radiology

CT Neck, Chest, Abdomen and Pelvis
Diffuse adenopathy



Rapid Progression Within 6 Weeks

Biopsy of a large 
retroperitoneal node 
causing back pain shows 
no evidence of Richter’s 
transformation



Diagnostic Profile: Hematopathology

By flow cytometry, a lambda light chain 
restricted B-cell population (CD19+) is 

detected that coexpresses CD5 and CD23 
with subset expression of CD2 and CD8.  
This population does not express CD20.  
Approximately 40% of the abnormal B 

cells express CD38

Cytogenetics: Normal male karyotype:  
46XY [20]

Bone Marrow Biopsy and Aspirate
1) 90% BONE MARROW INVOLVEMENT WITH 
CHRONIC LYMPHOCYTIC LEUKEMIA 
2) MARKEDLY DECREASED TRILINEAGE 
HEMATOPOIESIS (SEE COMMENT)

Peripheral Blood 
1) Leukocytosis (WBC 16,300/uL) with 77%

lymphocytes
2) Normocytic, normochromic anemia 

(Hgb 12.0 g/dL, MCV 96 fL, MCHC 32.5 
g/dL)

Bone Marrow 
1) 92% lymphocytes
2) Cellularity 90%
3) M:E ratio: 0.56
4) Megakaryocytes 0.2/hpf

CLL panel FISH studies
indicated a 17p13 deletion in 138/200 

cells (69%).  
This finding may represent  the 

previously reported clone with an 
isochromosome 17q with subsequent 

loss of the short arm of 17.



Richter’s Transformation

Vitale C, Ferrajoli A (2016). Curr Hematol Malig Rep 11(1):43-51.
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Vitale, C. and A. Ferrajoli (2016). "Richter Syndrome in Chronic Lymphocytic Leukemia." Curr Hematol Malig Rep 11(1): 43-51.	The term Richter syndrome (RS) indicates the transformation of chronic lymphocytic leukemia (CLL) into an aggressive lymphoma. RS is a rare complication with an aggressive clinical course, bearing an unfavorable prognosis. In the majority of cases, CLL transforms into RS as diffuse large B cell lymphoma (DLBCL), and a clonal relation between the two processes can be found. However, clonally unrelated RS can occur and transformations to other histologies beside DLBCL have been described. Recent data have shed some light on genetic characteristics that can influence and drive the transformation from CLL to RS. This molecular information has not been translated yet into significant treatment advances, and currently the therapy regimens for RS continue to rely on intensive chemotherapy combinations followed by stem cell transplant in suitable candidates. Based on the rapid pace of discoveries in the field of hematological malignancies and on the recent revolution in the therapeutic landscape for CLL and B cell lymphomas, new therapeutic options for RS might be available in the upcoming years.



CLL Second-Line Treatment
Response to 

First-Line therapy
Fitness Therapy

Standard Alternatives
Refractory or 
progression 
within 2 years

Fit and low co-
morbidity index
(Go-Go)

Ibrutinib*
Idelalisib + Rituximab*
Venetoclax (17p)
Chemoimmunotherapy
Allogeneic SCT (?)

Lenalidomide
BR
Other kinase inhibitors

Unfit and/or 
Complex co-
morbidities
(Slow-Go)

Change therapy 
(include in trial)

Ibrutinib *
Idelalisib + Rituximab*
Venetoclax (17p)
Alemtuzumab (del 17p)
Rituximab
Ofatumumab
Lenalidomide
FCR-lite
HD Rituximab

Progression after 
2 years

All Repeat first-line 
therapy

Hallek, M. (2015). Am J Hematol 90(5):446-460; NCCN Clinical Practice Guidelines in Oncology: Non-Hodgkin’s 
Lymphomas (v.3.2016).

*NCCN category 1
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Hallek, M. (2015). "Chronic lymphocytic leukemia: 2015 Update on diagnosis, risk stratification, and treatment." Am J Hematol 90(5): 446-460.	THERAPY: Patients with active or symptomatic disease or with advanced Binet or Rai stages require therapy. For physical fit patients, chemoimmunotherapy with fludarabine, cyclophosphamide, and rituximab remains the current standard therapy. For unfit patients, treatment with an anti-CD20 antibody (obinutuzumab or rituximab or ofatumumab) plus a milder chemotherapy (Chlorambucil) may be applied. At relapse, the initial treatment may be repeated, if the treatment-free interval exceeds two to three years. If the disease relapses earlier, therapy should be changed using alternative agents such as bendamustine (plus rituximab), alemtuzumab, lenalidomide, ofatumumab, ibrutinib, or idelalisib. Patients with a del(17p) or TP53 mutation can be treated with ibrutinib or a combination of idelalisib and rituximab. An allogeneic SCT may be considered in relapsing patients with TP53 mutations or del(17p) or patients that are refractory to repeated chemoimmunotherapies. Future challenges: Several new agents (e.g., ibrutinib, idelalisib, obinutuzumab) hold the potential to improve the outcome of patients with CLL. However, their optimal use (in terms of combination, sequence, and duration) is unknown. Therefore, CLL patients should be treated in clinical trials whenever possible.



SMALL-MOLECULE ORAL THERAPIES 
FOR CLL



CC-292
ACP-196

IPI-145
ACP-319
Idelalisib

GS-
9973

Woyach JA et al. Blood 2012;120:1175-1184

Kinase Inhibitors in Clinical Development 
for CLL
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Kinase inhibitors in CLL. (A) Chemical structures of signal kinase inhibitors. (B) Kinase inhibitors and the BCR pathway.Woyach, J. A. and A. J. Johnson (2015). "Targeted therapies in CLL: mechanisms of resistance and strategies for management." Blood 126(4): 471-477.	The therapy of relapsed chronic lymphocytic leukemia (CLL) has changed dramatically in the past year with the regulatory approval of idelalisib and ibrutinib, with other therapeutic small molecules likely to become widely available in the next few years. Although durable remissions are being seen in many patients with these agents, it is becoming apparent that some patients with high genomic risk disease will relapse. Next-generation sequencing in patients as well as in vitro models is affording us the opportunity to understand the biology behind these relapses, which is the first step to designing rational therapies to prevent and treat targeted therapy-resistant CLL. These strategies are critical, as these relapses can be very difficult to manage, and a coordinated effort to put these patients on clinical trials will be required to efficiently determine the optimal therapies for these patients. In this review, we will describe mechanisms of resistance, both proven and hypothesized, for idelalisib, ibrutinib, and venetoclax, describe patterns of resistance that have been described with ibrutinib, and discuss potential strategies for management of disease resistant to these drugs as well as potential strategies to prevent resistance.



RESONATE Trial: Ofatumumab vs. Ibrutinib
Response

Byrd JC, et al. (2014). N Engl J Med 371(3):213-223
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Byrd, J. C., et al. (2014). "Ibrutinib versus ofatumumab in previously treated chronic lymphoid leukemia." N Engl J Med 371(3): 213-223.	BACKGROUND: In patients with chronic lymphoid leukemia (CLL) or small lymphocytic lymphoma (SLL), a short duration of response to therapy or adverse cytogenetic abnormalities are associated with a poor outcome. We evaluated the efficacy of ibrutinib, a covalent inhibitor of Bruton's tyrosine kinase, in patients at risk for a poor outcome. METHODS: In this multicenter, open-label, phase 3 study, we randomly assigned 391 patients with relapsed or refractory CLL or SLL to receive daily ibrutinib or the anti-CD20 antibody ofatumumab. The primary end point was the duration of progression-free survival, with the duration of overall survival and the overall response rate as secondary end points. RESULTS: At a median follow-up of 9.4 months, ibrutinib significantly improved progression-free survival; the median duration was not reached in the ibrutinib group (with a rate of progression-free survival of 88% at 6 months), as compared with a median of 8.1 months in the ofatumumab group (hazard ratio for progression or death in the ibrutinib group, 0.22; P<0.001). Ibrutinib also significantly improved overall survival (hazard ratio for death, 0.43; P=0.005). At 12 months, the overall survival rate was 90% in the ibrutinib group and 81% in the ofatumumab group. The overall response rate was significantly higher in the ibrutinib group than in the ofatumumab group (42.6% vs. 4.1%, P<0.001). An additional 20% of ibrutinib-treated patients had a partial response with lymphocytosis. Similar effects were observed regardless of whether patients had a chromosome 17p13.1 deletion or resistance to purine analogues. The most frequent nonhematologic adverse events were diarrhea, fatigue, pyrexia, and nausea in the ibrutinib group and fatigue, infusion-related reactions, and cough in the ofatumumab group. CONCLUSIONS: Ibrutinib, as compared with ofatumumab, significantly improved progression-free survival, overall survival, and response rate among patients with previously treated CLL or SLL. (Funded by Pharmacyclics and Janssen; RESONATE ClinicalTrials.gov number, NCT01578707.).



RESONATE Trial: Ofatumumab vs. Ibrutinib
Progression-Free Survival

Byrd JC, et al. (2014). N Engl J Med 371(3):213-223
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Byrd, J. C., et al. (2014). "Ibrutinib versus ofatumumab in previously treated chronic lymphoid leukemia." N Engl J Med 371(3): 213-223.	BACKGROUND: In patients with chronic lymphoid leukemia (CLL) or small lymphocytic lymphoma (SLL), a short duration of response to therapy or adverse cytogenetic abnormalities are associated with a poor outcome. We evaluated the efficacy of ibrutinib, a covalent inhibitor of Bruton's tyrosine kinase, in patients at risk for a poor outcome. METHODS: In this multicenter, open-label, phase 3 study, we randomly assigned 391 patients with relapsed or refractory CLL or SLL to receive daily ibrutinib or the anti-CD20 antibody ofatumumab. The primary end point was the duration of progression-free survival, with the duration of overall survival and the overall response rate as secondary end points. RESULTS: At a median follow-up of 9.4 months, ibrutinib significantly improved progression-free survival; the median duration was not reached in the ibrutinib group (with a rate of progression-free survival of 88% at 6 months), as compared with a median of 8.1 months in the ofatumumab group (hazard ratio for progression or death in the ibrutinib group, 0.22; P<0.001). Ibrutinib also significantly improved overall survival (hazard ratio for death, 0.43; P=0.005). At 12 months, the overall survival rate was 90% in the ibrutinib group and 81% in the ofatumumab group. The overall response rate was significantly higher in the ibrutinib group than in the ofatumumab group (42.6% vs. 4.1%, P<0.001). An additional 20% of ibrutinib-treated patients had a partial response with lymphocytosis. Similar effects were observed regardless of whether patients had a chromosome 17p13.1 deletion or resistance to purine analogues. The most frequent nonhematologic adverse events were diarrhea, fatigue, pyrexia, and nausea in the ibrutinib group and fatigue, infusion-related reactions, and cough in the ofatumumab group. CONCLUSIONS: Ibrutinib, as compared with ofatumumab, significantly improved progression-free survival, overall survival, and response rate among patients with previously treated CLL or SLL. (Funded by Pharmacyclics and Janssen; RESONATE ClinicalTrials.gov number, NCT01578707.).



Case Study Continued

Response to 
ibrutinib after 
3 months of 
treatment



RESONATE Safety: Adverse Events (≥ 15%)

aPatients in the ibrutinib arm had a >50% longer AE reporting period than those on ofatumumab (median of 
treatment duration 8.6 vs. 5.3 months, respectively); there was no adjustment for exposure duration; bTEAE, 
treatment-emergent AEs reported in all patients who received study drug.

Ibrutinib
(N=195)

Ofatumumab
(N=191)

Any grade Grade 3/4 Any grade Grade 3/4
Any TEAE, % 99 51 98 39

Diarrhea 48 4 18 2
Fatigue 28 2 30 2
Nausea 26 2 18 0
Pyrexia 24 2 15 1
Anemia 23 5 17 8
Neutropenia 22 16 15 14
Cough 19 0 23 1
Thrombocytopenia 17 6 12 4
Arthralgia 17 1 7 0
Upper respiratory tract infection 16 1 10 2
Constipation 15 0 9 0
Infusion-related reaction 0 0 28 3

Byrd JC, et al. (2014). N Engl J Med 371(3):213-223



Resonate-2 Trial: CLL > 65, Treatment Naive

Phase III, open 
label, randomized, 
multicenter, 
international trial

Chlorambucil vs. 
ibrutinib

Burger JA, et al. (2015). N Engl J Med 373(25):2425-2437
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Burger, J. A., et al. (2015). "Ibrutinib as Initial Therapy for Patients with Chronic Lymphocytic Leukemia." N Engl J Med 373(25): 2425-2437.	BACKGROUND: Chronic lymphocytic leukemia (CLL) primarily affects older persons who often have coexisting conditions in addition to disease-related immunosuppression and myelosuppression. We conducted an international, open-label, randomized phase 3 trial to compare two oral agents, ibrutinib and chlorambucil, in previously untreated older patients with CLL or small lymphocytic lymphoma. METHODS: We randomly assigned 269 previously untreated patients who were 65 years of age or older and had CLL or small lymphocytic lymphoma to receive ibrutinib or chlorambucil. The primary end point was progression-free survival as assessed by an independent review committee. RESULTS: The median age of the patients was 73 years. During a median follow-up period of 18.4 months, ibrutinib resulted in significantly longer progression-free survival than did chlorambucil (median, not reached vs. 18.9 months), with a risk of progression or death that was 84% lower with ibrutinib than that with chlorambucil (hazard ratio, 0.16; P<0.001). Ibrutinib significantly prolonged overall survival; the estimated survival rate at 24 months was 98% with ibrutinib versus 85% with chlorambucil, with a relative risk of death that was 84% lower in the ibrutinib group than in the chlorambucil group (hazard ratio, 0.16; P=0.001). The overall response rate was higher with ibrutinib than with chlorambucil (86% vs. 35%, P<0.001). The rates of sustained increases from baseline values in the hemoglobin and platelet levels were higher with ibrutinib. Adverse events of any grade that occurred in at least 20% of the patients receiving ibrutinib included diarrhea, fatigue, cough, and nausea; adverse events occurring in at least 20% of those receiving chlorambucil included nausea, fatigue, neutropenia, anemia, and vomiting. In the ibrutinib group, four patients had a grade 3 hemorrhage and one had a grade 4 hemorrhage. A total of 87% of the patients in the ibrutinib group are continuing to take ibrutinib. CONCLUSIONS: Ibrutinib was superior to chlorambucil in previously untreated patients with CLL or small lymphocytic lymphoma, as assessed by progression-free survival, overall survival, response rate, and improvement in hematologic variables. (Funded by Pharmacyclics and others; RESONATE-2 ClinicalTrials.gov number, NCT01722487.).



Burger JA, et al. (2015). N Engl J Med 373(25):2425-2437
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Burger, J. A., et al. (2015). "Ibrutinib as Initial Therapy for Patients with Chronic Lymphocytic Leukemia." N Engl J Med 373(25): 2425-2437.	BACKGROUND: Chronic lymphocytic leukemia (CLL) primarily affects older persons who often have coexisting conditions in addition to disease-related immunosuppression and myelosuppression. We conducted an international, open-label, randomized phase 3 trial to compare two oral agents, ibrutinib and chlorambucil, in previously untreated older patients with CLL or small lymphocytic lymphoma. METHODS: We randomly assigned 269 previously untreated patients who were 65 years of age or older and had CLL or small lymphocytic lymphoma to receive ibrutinib or chlorambucil. The primary end point was progression-free survival as assessed by an independent review committee. RESULTS: The median age of the patients was 73 years. During a median follow-up period of 18.4 months, ibrutinib resulted in significantly longer progression-free survival than did chlorambucil (median, not reached vs. 18.9 months), with a risk of progression or death that was 84% lower with ibrutinib than that with chlorambucil (hazard ratio, 0.16; P<0.001). Ibrutinib significantly prolonged overall survival; the estimated survival rate at 24 months was 98% with ibrutinib versus 85% with chlorambucil, with a relative risk of death that was 84% lower in the ibrutinib group than in the chlorambucil group (hazard ratio, 0.16; P=0.001). The overall response rate was higher with ibrutinib than with chlorambucil (86% vs. 35%, P<0.001). The rates of sustained increases from baseline values in the hemoglobin and platelet levels were higher with ibrutinib. Adverse events of any grade that occurred in at least 20% of the patients receiving ibrutinib included diarrhea, fatigue, cough, and nausea; adverse events occurring in at least 20% of those receiving chlorambucil included nausea, fatigue, neutropenia, anemia, and vomiting. In the ibrutinib group, four patients had a grade 3 hemorrhage and one had a grade 4 hemorrhage. A total of 87% of the patients in the ibrutinib group are continuing to take ibrutinib. CONCLUSIONS: Ibrutinib was superior to chlorambucil in previously untreated patients with CLL or small lymphocytic lymphoma, as assessed by progression-free survival, overall survival, response rate, and improvement in hematologic variables. (Funded by Pharmacyclics and others; RESONATE-2 ClinicalTrials.gov number, NCT01722487.).



Ibrutinib Pattern of Response: 
Blood Lymphocytes vs Lymph Nodes
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ALC, absolute lymphocyte count; LN, lymph node; SPD, sum of the product of the diametersLymphocytosis Upon initiation of ibrutinib, an increase in lymphocyte counts (i.e., ≥ 50% increase from baseline and above absolute lymphocyte count of 5,000/mcL) occurred in 77% of patients in the CLL study. The onset of isolated lymphocytosis occurs during the first month of ibrutinib therapy and resolves by a median of 23 weeks (range 1 − 104+ weeks).



Lymphocytosis With Ibrutinib
• Analysis of blood from 59 CLL patients treated with 

Ibrutinib on clinical trials
– Lymphocytosis is common

– Related to the egress from nodal compartments 

– Resolves within 8 months in the majority of patients

– A subgroup had lymphocytosis lasting >12 months 

– Persistent lymphocytes do not represent clonal 
evolution

– Progression-free survival is not inferior for patients with 
prolonged lymphocytosis vs those with traditional 
responses 

Woyach JA, et al. (2014). Blood 123(12):1810-1817
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Woyach, J. A., et al. (2014). "Prolonged lymphocytosis during ibrutinib therapy is associated with distinct molecular characteristics and does not indicate a suboptimal response to therapy." Blood 123(12): 1810-1817.	The Bruton's tyrosine kinase (BTK) inhibitor ibrutinib has outstanding activity in patients with chronic lymphocytic leukemia. Most patients experience lymphocytosis, representing lymphocyte egress from nodal compartments. This resolves within 8 months in the majority of patients, but a subgroup has lymphocytosis lasting >12 months. Here we report a detailed characterization of patients with persistent lymphocytosis during ibrutinib therapy. Signaling evaluation showed that while BTK is inhibited, downstream mediators of B-cell receptor (BCR) signaling are activated in persistent lymphocytes. These cells cannot be stimulated through the BCR and do not show evidence of target gene activation. Flow cytometry for kappa and lambda expression, IGHV sequencing, Zap-70 methylation, and targeted gene sequencing in these patients are identical at baseline and later time points, suggesting that persistent lymphocytes do not represent clonal evolution. In vitro treatment with targeted kinase inhibitors shows that they are not addicted to a single survival pathway. Finally, progression-free survival is not inferior for patients with prolonged lymphocytosis vs those with traditional responses. Thus, prolonged lymphocytosis is common following ibrutinib treatment, likely represents the persistence of a quiescent clone, and does not predict a subgroup of patients likely to relapse early.



Case Study 3:  
82-year-old Retired Hematologist, 

Rai Stage IV CLL

• Originally diagnosed in 2004
• WBC ranging from 275,000 to 400,000
• No treatment until 2014 when the patient developed 

progressive thrombocytopenia (80,000) and recurrent 
infections (pneumonia x 2)

• PMH: Hypertension, gout, A-fib
• After a long discussion with the patient, he was started 

on ibrutinib 420 mg daily

What discussions would you have with this patient at this 
time?



Ibrutinib Toxicity

• Common adverse 
events (≥ 20%)
– Thrombocytopenia
– Diarrhea
– Neutropenia
– Anemia
– Fatigue
– Musculoskeletal pain
– Peripheral edema 
– Upper respiratory 

tract infection 
– Nausea

• Common grade 3/4 
nonhematologic 
adverse events (≥ 5%) 
– Pneumonia 
– Abdominal pain 
– Atrial fibrillation 
– Diarrhea 
– Fatigue 
– Skin infections (5%)

• Treatment-emergent 
grade ≥ 3 cytopenias
reported in nearly half 
of pts

Ibrutinib package insert



RESONATE Safety: A-Fib and Bleeding Events

• Atrial fibrillation of any grade, was noted more frequently in patients receiving 
ibrutinib (n=10) compared with ofatumumab (n=1)
– Led to discontinuation of ibrutinib in only 1 patient; patients were ≥60 years 

old (median age 73); most had predisposing risk factors (a prior history of 
atrial fibrillation or occurrence in the setting of a pulmonary infection) 

• Bleeding-related AEs of any grade, most commonly petechiae, and including 
ecchymoses, were more common with ibrutinib than with ofatumumab (44% 
vs. 12%)
– The vast majority of ibrutinib events were grade 1
– No difference in severe/major bleeding events (reported in 2 patients 

randomized to ibrutinib and 3 patients receiving ofatumumab, including 1 
ibrutinib patient with a subdural hematoma)

– Only 1 patient discontinued ibrutinib due to a bleeding AE
– 37% of patients on the ibrutinib arm and 28% of patients on the 

ofatumumab arm received either concomitant anti-platelet agents 
(excluding NSAIDs) or anticoagulants

Byrd JC, et al. (2014). N Engl J Med 371(3):213-223



Ibrutinib and Atrial Fibrillation

• Risk of atrial fibrillation and atrial flutter 
– Patients with cardiac risk factors
– Acute infections
– Hx of atrial fibrillation

• Monitor closely for atrial fibrillation
• If symptomatic atrial fibrillation consider 

discontinuation of ibrutinib

Ibrutinib prescribing information, Pharmacyclics, Inc. 2014.



Case Study Continued

• The patient presents with a “bad tooth” and 
believes he needs to have a root canal or an 
extraction.

What recommendations would you have for 
this patient?



Bleeding and Holding Ibrutinib

• Grade 3 or higher bleeding events (subdural hematoma, 
gastrointestinal bleeding, hematuria and post procedural 
hemorrhage) have occurred in up to 6% of patients. Bleeding 
events of any grade, including bruising and petechiae, occurred 
in approximately half of patients treated with ibrutinib. 

• The mechanism for the bleeding events is not well understood. 

• Ibrutinib may increase the risk of hemorrhage in patients 
receiving antiplatelet or anticoagulant therapies. 

• Consider the benefit-risk of withholding ibrutinib for at least 3 to 
7 days pre- and post-surgery depending upon the type of surgery 
and the risk of bleeding 

Ibrutinib prescribing information, Pharmacyclics, Inc. 2014.



*Patients with disease progression continued on idelalisib Extension Study 117.
†Rituximab schedule: 375 mg/m2, then 500 mg/m2 every 2 wk x 4, then 500 mg/m2 every 4 wk x 3.

Rituximab†

(6 mos)
Patients

with heavily 
pretreated, 

relapsed CLL Placebo BID
n = 110

Idelalisib 150 mg BID
n = 110

Disease progression,* death, or discontinuation due 
to AE

Primary Study 116 Extension Study 117

Rituximab†

(6 mos)

Idelalisib 300 mg BID

Idelalisib 150 mg BID

Stratified by del(17p)/TP53 
mutation, IGHV mutation status

Planned interim analyses at 50% and 75% 
of events

Clinical Endpoints
Primary: PFS as assessed by IRC
Events: Disease progression or death 
Secondary: ORR, LNR, OS

Idelalisib and Rituximab 
for Relapsed CLL

Furman RR et al. N Engl J Med 2014;370:997-1007.
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Furman, R. R., et al. (2014). "Idelalisib and rituximab in relapsed chronic lymphocytic leukemia." N Engl J Med 370(11): 997-1007.	BACKGROUND: Patients with relapsed chronic lymphocytic leukemia (CLL) who have clinically significant coexisting medical conditions are less able to undergo standard chemotherapy. Effective therapies with acceptable side-effect profiles are needed for this patient population. METHODS: In this multicenter, randomized, double-blind, placebo-controlled, phase 3 study, we assessed the efficacy and safety of idelalisib, an oral inhibitor of the delta isoform of phosphatidylinositol 3-kinase, in combination with rituximab versus rituximab plus placebo. We randomly assigned 220 patients with decreased renal function, previous therapy-induced myelosuppression, or major coexisting illnesses to receive rituximab and either idelalisib (at a dose of 150 mg) or placebo twice daily. The primary end point was progression-free survival. At the first prespecified interim analysis, the study was stopped early on the recommendation of the data and safety monitoring board owing to overwhelming efficacy. RESULTS: The median progression-free survival was 5.5 months in the placebo group and was not reached in the idelalisib group (hazard ratio for progression or death in the idelalisib group, 0.15; P<0.001). Patients receiving idelalisib versus those receiving placebo had improved rates of overall response (81% vs. 13%; odds ratio, 29.92; P<0.001) and overall survival at 12 months (92% vs. 80%; hazard ratio for death, 0.28; P=0.02). Serious adverse events occurred in 40% of the patients receiving idelalisib and rituximab and in 35% of those receiving placebo and rituximab. CONCLUSIONS: The combination of idelalisib and rituximab, as compared with placebo and rituximab, significantly improved progression-free survival, response rate, and overall survival among patients with relapsed CLL who were less able to undergo chemotherapy. (Funded by Gilead; ClinicalTrials.gov number, NCT01539512.).



R-Idelalisib for Relapsed CLL: Response

Furman RR, et al. N Engl J Med 2014;370:997-1007.

Presenter
Presentation Notes
Changes in Lymph Nodes and Lymphocytes.Shown are the greatest percentage changes in the sum of the products of the perpendicular diameters of measured lymph nodes for each study patient (Panel A) and the median absolute lymphocyte counts over a period of 48 weeks (Panel B). 



R-Idelalisib for Relapsed CLL: Survival

Furman R et al. (2014) N Engl J Med 370(11):997-1007

Placebo = 5.5 months 
Idelalisib = NR 
(hazard ratio for 
progression or death in 
the idelalisib group, 0.15; 
P<0.001)
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Presentation Notes
Furman, R. R., et al. (2014). "Idelalisib and rituximab in relapsed chronic lymphocytic leukemia." N Engl J Med 370(11): 997-1007.	RESULTS: The median progression-free survival was 5.5 months in the placebo group and was not reached in the idelalisib group (hazard ratio for progression or death in the idelalisib group, 0.15; P<0.001). Patients receiving idelalisib versus those receiving placebo had improved rates of overall response (81% vs. 13%; odds ratio, 29.92; P<0.001) and overall survival at 12 months (92% vs. 80%; hazard ratio for death, 0.28; P=0.02). 



Idelalisib + Rituximab: Adverse Events

Adverse Event Any Grade
N (%)

Grade ≥ 3
N (%)

Pyrexia 32 (29) 3 (3)

Fatigue 26 (24) 3 (3)

Chills 24 (22) 2 (2)

Diarrhea 21 (19) 4 (4)

Dyspnea 12 (11) 2 (2)

Rash 11 (10) 2 (2)

ALT/AST elevation 38 (35) 6 (5)

Anemia 28 (25) 6 (5)

Neutropenia 60 (55) 37 (34)

Thrombocytopenia 19 (17) 11 (10)

Serious Adverse Event Any Grade
N (%)

Pneumonia 7 (6)

Pyrexia 7 (6)

Febrile neutropenia 5 (5)

Sepsis 4 (4)

Pneumonitis 4 (4)

Diarrhea 3 (3)

Neutropenia 3 (3)

Pneumocystis pneumonia 3 (3)

Neutropenic sepsis 3 (3)

Dyspnea 1 (1)

Cellulitis 1 (1)

Furman RR, et al. N Engl J Med. 2014;370:997-1007.
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Serious adverse events occurred in 40% of the patients receiving idelalisib and rituximab and in 35% of those receiving placebo and rituximab. CONCLUSIONS: The combination of idelalisib and rituximab, as compared with placebo and rituximab, significantly improved progression-free survival, response rate, and overall survival among patients with relapsed CLL who were less able to undergo chemotherapy. (Funded by Gilead; ClinicalTrials.gov number, NCT01539512.).



Idelalisib: Considerations for Patient Management
Manufacturer-Recommended Dose Modifications

Toxicity Recommended Management
Pneumonitis
Severe skin rash

Any Symptomatic Occurrence
Discontinue idelalisib

ALT/AST >3-5 x ULN 5-20 x ULN >20 x ULN
-Continue idelalisib
-Monitor weekly until 
≤1 x ULN

-Hold idelalisib
-Monitor weekly until ≤1 x ULN
-Resume at 100 mg bid  

Discontinue idelalisib

Bilirubin >1.5-3 x ULN >3-10 x ULN >10 x ULN
-Continue idelalisib
-Monitor weekly until 
≤1 x ULN

-Hold idelalisib
-Monitor weekly until ≤1 x ULN
-Resume at 100 mg bid 

Discontinue idelalislib

Diarrhea Moderate Severe or Hospitalized Life Threatening
-Continue idelalisib
-Monitor until 
resolved

-Hold idelalisib
-Monitor weekly until resolved
-Resume at 100 mg bid

Discontinue idelalisib

Gilead Sciences, Inc. Idelalisib (Zydelig) Prescribing Information (2014)
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This chart highlights the recommended dose modifications for abnormal liver enzymes, bilirubin levels and diarrhea.



 Proteins in the B-cell CLL/lymphoma 2 (BCL-2) family are 
key regulators of the apoptotic process

 Venetoclax induces p53-independent apoptosis of CLL 
cells

 Phase I study showed 79% response rate to venetoclax
in pts with R/R CLL 
– ORR for R/R CLL with del(17p): 71% (95% CI: 52% to 86%)

 A single dose of ABT-199 in three patients enrolled in 
the phase I trial with refractory CLL resulted in tumor 
lysis within 24 h

Venetoclax in Relapsed CLL 
With del(17p)

Souers AJ, et al. (2013). Nat Med 19(2):202-208; Roberts AW, et al. (2016). N Engl J Med 
374(4):311-322.
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Souers, A. J., et al. (2013). "ABT-199, a potent and selective BCL-2 inhibitor, achieves antitumor activity while sparing platelets." Nat Med 19(2): 202-208.Roberts, A. W., et al. (2016). "Targeting BCL2 with Venetoclax in Relapsed Chronic Lymphocytic Leukemia." N Engl J Med 374(4): 311-322.	



Venetoclax in R/R CLL With del(17p): 
Study Design

Single-arm, multicenter 
phase II study, 107 patients 
with R/R CLL with del(17p)
Titrated dosing of 
venetoclax:
• 20 mg QD day 1
• 50 mg QD days 2-7
• 100 mg QD wk 2
• 200 mg QD wk 3
• 400 mg QD wk 4+

• Risk-based TLS 
prophylaxis used

• Primary endpoint: ORR 
(IRC assessment)

• Secondary endpoints: 
CR/PR, time to first 
response, DoR, PFS, OS, 
safety

• Exploratory endpoint: 
Minimal residual disease 
(MRD) 

Stilgenbauer S, et al. ASH 2015. Abstract LBA-6.
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AI, autoimmune; alloSCT, allogeneic stem cell transplantation; ANC, absolute neutrophil count; BM, bone marrow; CLL, chronic lymphocytic leukemia; DoR, duration of response; ECOG, Eastern Cooperative Oncology Group; Hb, hemoglobin; iwCLL, International Workshop on CLL; MRD, minimal residual disease; plt, platelets; PS, performance status; R/R, relapsed/refractory; RT, Richter’s transformation; TLS, tumor lysis syndrome.



Phase II Trial Venetoclax Monotherapy 
in CLL With del(17p)

• Overall response: 79% (20% CR)
• 15-month progression-free survival 69%
• Among 87 pts with baseline lymphocytosis, only 4 

failed to normalize ALC count to < 4 x 109/L
– Median time to normalization: 22 days (range: 2-122)

• Among 96 pts with baseline lymphadenopathy, 89 
had ≥ 50% reduction in nodal size of the largest 
target lesion (by SPD)
– Median time to ≥ 50% reduction: 2.7 mo (range: 0.7-

8.4 mo) 

Roberts AW, et al. (2016). N Engl J Med 374(4):311-322.
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Roberts, A. W., et al. (2016). "Targeting BCL2 with Venetoclax in Relapsed Chronic Lymphocytic Leukemia." N Engl J Med 374(4): 311-322.	BACKGROUND: New treatments have improved outcomes for patients with relapsed chronic lymphocytic leukemia (CLL), but complete remissions remain uncommon. Venetoclax has a distinct mechanism of action; it targets BCL2, a protein central to the survival of CLL cells. METHODS: We conducted a phase 1 dose-escalation study of daily oral venetoclax in patients with relapsed or refractory CLL or small lymphocytic lymphoma (SLL) to assess safety, pharmacokinetic profile, and efficacy. In the dose-escalation phase, 56 patients received active treatment in one of eight dose groups that ranged from 150 to 1200 mg per day. In an expansion cohort, 60 additional patients were treated with a weekly stepwise ramp-up in doses as high as 400 mg per day. RESULTS: The majority of the study patients had received multiple previous treatments, and 89% had poor prognostic clinical or genetic features. Venetoclax was active at all dose levels. Clinical tumor lysis syndrome occurred in 3 of 56 patients in the dose-escalation cohort, with one death. After adjustments to the dose-escalation schedule, clinical tumor lysis syndrome did not occur in any of the 60 patients in the expansion cohort. Other toxic effects included mild diarrhea (in 52% of the patients), upper respiratory tract infection (in 48%), nausea (in 47%), and grade 3 or 4 neutropenia (in 41%). A maximum tolerated dose was not identified. Among the 116 patients who received venetoclax, 92 (79%) had a response. Response rates ranged from 71 to 79% among patients in subgroups with an adverse prognosis, including those with resistance to fludarabine, those with chromosome 17p deletions (deletion 17p CLL), and those with unmutated IGHV. Complete remissions occurred in 20% of the patients, including 5% who had no minimal residual disease on flow cytometry. The 15-month progression-free survival estimate for the 400-mg dose groups was 69%. CONCLUSIONS: Selective targeting of BCL2 with venetoclax had a manageable safety profile and induced substantial responses in patients with relapsed CLL or SLL, including those with poor prognostic features. (Funded by AbbVie and Genentech; ClinicalTrials.gov number, NCT01328626.).



Venetoclax in R/R CLL With del(17p)
Adverse Events

• Grade 3 or 4 neutropenia (in 41%)
– Manageable with dose interruption or 

reduction, G-CSF, and/or antibiotics

• Mild diarrhea (52%)
• Upper respiratory tract infection (48%)
• Nausea (47%)

Roberts AW, et al. (2016). N Engl J Med 374(4):311-322.



Tumor Lysis Syndrome (TLS) 
Risk Stratification

• TLS risk category, % in the phase II study

– High, 42%

– Medium, 40%

– Low, 18%

• TLS occurred in 3 of 56 patients in the dose-escalation cohort, 
with 1 death 

• After adjustments to the dose-escalation schedule, clinical 
tumor lysis syndrome did not occur in any of the 60 patients in 
the expansion cohort

• The 5-week ramp-up dosing schedule is designed to gradually 
reduce tumor burden (debulk) and decrease the risk of TLS

Roberts AW, et al. N Engl J Med 374(4):311-322. 
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Roberts, A. W., Davids, M. S., Pagel, J. M., Kahl, B. S., Puvvada, S. D., Gerecitano, J. F., . . . Seymour, J. F. (2016). Targeting BCL2 with Venetoclax in Relapsed Chronic Lymphocytic Leukemia. N Engl J Med, 374(4), 311-322. doi:10.1056/NEJMoa1513257



LOW 
Tumor 
Burden

All LN <5 cm 
AND 

ALC <25 x 109/L

Prophylaxis
Allopurinol

Oral hydration
(1.5-2 liters/day)

Setting Outpatient

TLS 
Monitoring

Pre-dose, 6 to 8 hours,
24 hours at first dose of 

20 mg and 50 mg
Pre-dose at subsequent 

ramp-up doses

Tumor Lysis Syndrome 
Risk Stratification and Prophylaxis

MEDIUM
Tumor 
Burden

LN 5 cm to <10 cm
OR 

ALC ≥25 x 109/L

Prophylaxis

Allopurinol
Oral hydration (1.5-2 

liters/day)
Consider supplemental 

hydration for at risk patients
Setting Outpatient*

TLS 
Monitoring

Pre-dose, 6 to 8 hours,
24 hours at first dose of 20 mg 

and 50 mg
Pre-dose at subsequent ramp-

up doses

* Consider hospitalization for patients with CrCl <80 mL/min at first dose of 20 mg and 50 mg; see 
below for monitoring in hospital

Roberts AW, et al. N Engl J Med 374(4):311-322; Venclexta prescribing information 
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Roberts, A. W., Davids, M. S., Pagel, J. M., Kahl, B. S., Puvvada, S. D., Gerecitano, J. F., . . . Seymour, J. F. (2016). Targeting BCL2 with Venetoclax in Relapsed Chronic Lymphocytic Leukemia. N Engl J Med, 374(4), 311-322. doi:10.1056/NEJMoa1513257



Tumor Lysis Syndrome 
Risk Stratification and Prophylaxis

Roberts AW, et al. N Engl J Med 374(4):311-322; Venclexta prescribing information 

HIGH
Tumor
Burden

Any
LN ≥10 cm 

OR
ALC ≥25 x 109/L  AND

Any LN ≥5 cm

Prophylaxis

Oral (1.5-2L) and intravenous (150-200 mL/hr as 
tolerated)

Allopurinol; consider rasburicase if baseline uric 
acid is elevated

Setting
First dose at 20 mg and 50 mg inpatient

Subsequent doses given outpatient

TLS Monitoring

20 mg and 50 mg dosing:
Pre-dose, 4, 8, 12 and 24 hours

Subsequent dosing:
Pre-dose, 6 to 8 hours, 24 hours
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MONOCLONAL ANTIBODIES USED 
TO TREAT CLL



Antigen Targets on B Cells

Cheson BD, & Leonard JP (2008). N Engl J Med 359:613-626
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Lymphoma cells have many different antigens that could be targeted by monoclonal antibodies.The CD20 antigen has proven to be the most useful antigen to target for a variety of reasons.  It is found on a high percentage of malignant B cells. It does not go inside the cell after binding with the antibody (this would prevent other immune cells from recognizing the target to be destroyed).It is not shed into the circulation (shed antigens would compete for the monoclonal antibodies, thereby decreasing the quantity available for binding to malignant cells)It is not found on stem cells or very mature B cells.  This point will be illustrated on the next slide.Cheson BD, & Leonard JP (2008). Monoclonal Antibody Therapy for B-Cell Non-Hodgkin’s Lymphoma. New England Journal of Medicine, 359: 613-626.



Ofatumumab
• Fully human anti-CD20 monoclonal antibody

• FDA-approved in 2009 for use in CLL patients with 
disease refractory to fludarabine and 
alemtuzumab

• Premedicate with acetaminophen, antihistamine, 
and corticosteroid 

• Dosing is variable

Ofatumumab (Arzerra) prescribing information, 2011.
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Ofatumumab package insertTargets the CD20 antigen at a unique target when compared to all current anti-CD20 therapy (Rituxan, Zevalin, Bexxar) Consider reducing and discontinuing corticosteroid as tolerated with subsequent infusions



Ofatumumab (cont.)

• No Black Box warnings
• Warnings and precautions include

– Infusion reactions (44% w/first infusion; 29% w/second 
infusion)

– Cytopenias
– Progressive multifocal leukoencephalopathy
– Hepatitis B reactivation

Results in Fludarabine and Alemtuzumab 
Refractory

%

Overall response rate (%) 42

Complete response rate (%) 0

Median duration of response (mos) 6.5

Ofatumumab (Arzerra) prescribing information, 2011.
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Presentation Notes
Premedicate, monitor blood counts, monitor for neurologic changes, discontinue if noted, screen high risk patients for hepatitis .  Favorable response rate in a heavily pre-treated population.Arzerra Package insert



Ofatumumab Side Effects
Adverse event Total population (n = 154; %)

Neutropenia 60

Pneumonia 23

Fever 20

Cough 19

Diarrhea 18

Anemia 16

Fatigue 15

Rash 14

Dyspnea 14

Nausea 11

Upper respiratory tract 
infection 

11

Bronchitis 11

Ofatumumab (Arzerra) prescribing information, 2011.
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package insert www.arzerra.comNeutropenia is the most commonly noted adverse event with ofatumumab



Previously 
untreated

CLL patients with
comorbidities
(CIRS score > 6 

and/or
CrCl < 70 mL/min)

(N = 780)

Chlorambucil 0.5 mg/kg PO on Days 1, 15 x 6 cycles
(n = 118)

Obinutuzumab 1000 mg IV cycle 1 on Days 1, 8, 15; cycles 2-6 on 
Day 1 + Chlorambucil 0.5 mg/kg PO on Days 1, 15 x 6 cycles

(n = 333)

Rituximab 375 mg/m2 IV cycle 1 on Day 1; 500 mg/m2 cycles 2-6 on 
Day 1 + Chlorambucil 0.5 mg/kg PO on Days 1, 15 x 6 cycles

(n = 330)

28-day cycleRandomized 1:2:2

CLL11 Trial: 
Obinutuzumab + Chl vs. Rituximab + Chl

Goede V, et al. (2014). N Engl J Med 370(12):1101-1110
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Goede, V., et al. (2014). "Obinutuzumab plus chlorambucil in patients with CLL and coexisting conditions." N Engl J Med 370(12): 1101-1110.	BACKGROUND: The monoclonal anti-CD20 antibody rituximab, combined with chemotherapeutic agents, has been shown to prolong overall survival in physically fit patients with previously untreated chronic lymphocytic leukemia (CLL) but not in those with coexisting conditions. We investigated the benefit of the type 2, glycoengineered antibody obinutuzumab (also known as GA101) as compared with that of rituximab, each combined with chlorambucil, in patients with previously untreated CLL and coexisting conditions. METHODS: We randomly assigned 781 patients with previously untreated CLL and a score higher than 6 on the Cumulative Illness Rating Scale (CIRS) (range, 0 to 56, with higher scores indicating worse health status) or an estimated creatinine clearance of 30 to 69 ml per minute to receive chlorambucil, obinutuzumab plus chlorambucil, or rituximab plus chlorambucil. The primary end point was investigator-assessed progression-free survival. RESULTS: The patients had a median age of 73 years, creatinine clearance of 62 ml per minute, and CIRS score of 8 at baseline. Treatment with obinutuzumab-chlorambucil or rituximab-chlorambucil, as compared with chlorambucil monotherapy, increased response rates and prolonged progression-free survival (median progression-free survival, 26.7 months with obinutuzumab-chlorambucil vs. 11.1 months with chlorambucil alone; hazard ratio for progression or death, 0.18; 95% confidence interval [CI], 0.13 to 0.24; P<0.001; and 16.3 months with rituximab-chlorambucil vs. 11.1 months with chlorambucil alone; hazard ratio, 0.44; 95% CI, 0.34 to 0.57; P<0.001). Treatment with obinutuzumab-chlorambucil, as compared with chlorambucil alone, prolonged overall survival (hazard ratio for death, 0.41; 95% CI, 0.23 to 0.74; P=0.002). Treatment with obinutuzumab-chlorambucil, as compared with rituximab-chlorambucil, resulted in prolongation of progression-free survival (hazard ratio, 0.39; 95% CI, 0.31 to 0.49; P<0.001) and higher rates of complete response (20.7% vs. 7.0%) and molecular response. Infusion-related reactions and neutropenia were more common with obinutuzumab-chlorambucil than with rituximab-chlorambucil, but the risk of infection was not increased. CONCLUSIONS: Combining an anti-CD20 antibody with chemotherapy improved outcomes in patients with CLL and coexisting conditions. In this patient population, obinutuzumab was superior to rituximab when each was combined with chlorambucil. (Funded by F. Hoffmann-La Roche; ClinicalTrials.gov number, NCT01010061.).



CLL11 Trial: 
Obinutuzumab + Chl vs. Rituximab + Chl

Goede V, et al. (2014). N Engl J Med 370(12):1101-1110
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This shows response rates at 3 months after the end of treatment. Complete response included com-plete response with incomplete bone marrow recovery; partial response included nodular partial response. The response assessment was not available for one pa-tient in the rituximab–chlorambucil group because the analysis occurred before the patient had a 3-month fol-low-up visit



CLL11 O-Chl vs. R-Chl: Survival

Goede V, et al. (2014). N Engl J Med 370(12):1101-1110

O-Chl improved 
PFS by 11.5 
months vs. R-Chl

BUT
OS was 
similar in
both groups 

Presenter
Presentation Notes
These graphs show progression-free survival with obinutuzumab–chlorambucil versus chlorambucil alone, and progression-free survival with rituximab–chlorambucil versus chlorambucil alone. 



THE ROLE OF HEMATOPOIETIC
STEM CELL TRANSPLANTATION IN CLL



Allogeneic Transplant in CLL
• Only curative option for CLL due to graft-vs-leukemia effect

• Considered mainly in patients with

– del(17p)

– Fludarabine-refractory disease

– Relapse within 2 years of autologous BMT

• Myeloablative approaches carry high toxicity and mortality

• Reduced intensity/non-myeloablative/mini transplant

• Developed in the 1990s

• Allow allogeneic transplant in elderly or young with comorbidities

• Many studies show lower non-relapse mortality than myeloablative
allogeneic BMT

• Graft-vs-leukemia effect seen

Sobecks RM, et al. (2014) Biol Blood Marrow Transplant 20(9):1390-1398 
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Sobecks, R. M., et al. (2014). "Outcomes of human leukocyte antigen-matched sibling donor hematopoietic cell transplantation in chronic lymphocytic leukemia: myeloablative versus reduced-intensity conditioning regimens." Biol Blood Marrow Transplant 20(9): 1390-1398.	Allogeneic hematopoietic cell transplantation (HCT) can cure some chronic lymphocytic leukemia (CLL) subjects. This study compared outcomes of myeloablative (MA) and reduced-intensity conditioning (RIC) transplants from HLA-matched sibling donors (MSD) for CLL. From 1995 to 2007, information regarding 297 CLL subjects was reported to the Center of International Blood and Marrow Transplant Research; of these, 163 underwent MA and 134 underwent RIC MSD HCT. The MA subjects underwent transplantation less often after 2000 and less commonly received antithymocyte globulin (4% versus 13%, P = .004) or prior antibody therapy (14% versus 53%; P < .001). RIC was associated with a greater likelihood of platelet recovery and less grade 2 to 4 acute graft-versus-host disease compared with MA conditioning. One- and 5-year treatment-related mortality (TRM) were 24% (95% confidence intervals [CI], 16% to 33%) versus 37% (95% CI, 30% to 45%; P = .023), and 40% (95% CI, 29% to 51%) versus 54% (95% CI, 46% to 62%; P = .036), respectively, and the relapse/progression rates at 1 and 5 years were 21% (95% CI, 14% to 29%) versus 10% (95% CI, 6% to 15%; P = .020), and 35% (95% CI, 26% to 46%) versus 17% (95% CI, 12% to 24%; P = .003), respectively. MA conditioning was associated with better progression-free (PFS) (relative risk, .60; 95% CI, .37 to .97; P = .038) and 3-year survival in transplantations before 2001, but for subsequent years, RIC was associated with better PFS and survival (relative risk, 1.49 [95% CI, .92 to 2.42]; P = .10; and relative risk, 1.86 [95% CI, 1.11 to 3.13]; P = .019). Pretransplantation disease status was the most important predictor of relapse (P = .003) and PFS (P = .0007) for both forms of transplantation conditioning. MA and RIC MSD transplantations are effective for CLL. Future strategies to decrease TRM and reduce relapses are warranted.



Allogeneic Transplant in CLL

Comparison of overall survival between MA and RIC 
allogeneic HCT for CLL
(A) performed in 2000 or earlier
(B) performed after 2000

Sobecks RM, et al. (2014) Biol Blood Marrow Transplant 20(9): 1390-1398 
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Sobecks, R. M., et al. (2014). "Outcomes of human leukocyte antigen-matched sibling donor hematopoietic cell transplantation in chronic lymphocytic leukemia: myeloablative versus reduced-intensity conditioning regimens." Biol Blood Marrow Transplant 20(9): 1390-1398.	Allogeneic hematopoietic cell transplantation (HCT) can cure some chronic lymphocytic leukemia (CLL) subjects. This study compared outcomes of myeloablative (MA) and reduced-intensity conditioning (RIC) transplants from HLA-matched sibling donors (MSD) for CLL. From 1995 to 2007, information regarding 297 CLL subjects was reported to the Center of International Blood and Marrow Transplant Research; of these, 163 underwent MA and 134 underwent RIC MSD HCT. The MA subjects underwent transplantation less often after 2000 and less commonly received antithymocyte globulin (4% versus 13%, P = .004) or prior antibody therapy (14% versus 53%; P < .001). RIC was associated with a greater likelihood of platelet recovery and less grade 2 to 4 acute graft-versus-host disease compared with MA conditioning. One- and 5-year treatment-related mortality (TRM) were 24% (95% confidence intervals [CI], 16% to 33%) versus 37% (95% CI, 30% to 45%; P = .023), and 40% (95% CI, 29% to 51%) versus 54% (95% CI, 46% to 62%; P = .036), respectively, and the relapse/progression rates at 1 and 5 years were 21% (95% CI, 14% to 29%) versus 10% (95% CI, 6% to 15%; P = .020), and 35% (95% CI, 26% to 46%) versus 17% (95% CI, 12% to 24%; P = .003), respectively. MA conditioning was associated with better progression-free (PFS) (relative risk, .60; 95% CI, .37 to .97; P = .038) and 3-year survival in transplantations before 2001, but for subsequent years, RIC was associated with better PFS and survival (relative risk, 1.49 [95% CI, .92 to 2.42]; P = .10; and relative risk, 1.86 [95% CI, 1.11 to 3.13]; P = .019). Pretransplantation disease status was the most important predictor of relapse (P = .003) and PFS (P = .0007) for both forms of transplantation conditioning. MA and RIC MSD transplantations are effective for CLL. Future strategies to decrease TRM and reduce relapses are warranted.



Ongoing Clinical Trials and 
Emerging Agents in CLL

Agent
Mechanism 

of Action Initial Therapy Relapsed Therapy

Duvelisib PI3K-δ,γ
inhibitor

Duvelisib vs ofatumumab
(phase III)

Duvelisib/obinutuzumab 
after BTK inhibitor

Acalabrutinib
(ACP-196)

Bruton
tyrosine
kinase 

inhibitor

Acalabrutinib
alone vs

acalabrutinib plus 
obinutuzumab

vs obinutuzumab 
plus chlorambucil

(phase III)

Acalabrutinib vs Ibrutinib
(phase III)

Pembrolizumab PD-1 inhibitor Relapsed/refractory CLL 
(phase II)

CAR-T cells Adoptive T-
cell therapy

Relapsed/refractory CLL
(phase I/II)

www.clinicaltrials.gov
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