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Targeted Therapy FDA Approvals and Current Status in CLL1-7

1. Imbruvica (ibrutinib) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/205552s002lbl.pdf. 2. Calquence (acalabrutinib) Prescribing Information. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/210259s000lbl.pdf. 3. Brukinsa (zanubrutinib) Prescribing Information. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/213217s000lbl.pdf. 4. Venclexta (venetoclax) Prescribing information. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/208573s009lbl.pdf. 5. Zydelig (idelalisib) Prescribing information. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/206545lbl.pdf. 6. Copiktra (duvelisib) Prescribing information. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/211155s000lbl.pdf. 7. Ukoniq (umbralisib) Prescribing Information. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/213176s000lbl.pdf.



• Alliance study
• FLAIR study
• SEQUOIA study

ASH abstracts highlight continued efficacy of BTKis
in phase III frontline studies in CLL
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A041202: First-Line Ibrutinib vs Ibrutinib + Rituximab 
vs Bendamustine + Rituximab in CLL/SLL
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1. Woyach JA et al. ASH 2021. Abstract 639. 

• Multicenter, randomized, double-blind phase 3 study



Long-Term Update From the ALLIANCE Trial Confirms 
Benefit of Ibrutinib Regimens, Including in TP53 CLL1
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Benefit of ibrutinib regimens over CIT was consistent for all subgroups of patients

1. Woyach JA et al. ASH 2021. Abstract 639. 



Ibrutinib Plus Rituximab vs FCR in Previously Untreated CLL: 
Results of the Phase III NCRI FLAIR Trial 
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IWCLL
Assess

R BMAT

6 monthly pb MRD until positive x3

6 monthly pb MRD until negative & stop

Max. 6 years

Oral Fludarabine (24mg/m2/day x 5 days; C1-6)
Oral Cyclophosphamide (150mg/m2/days x 5 days; C1-6)
Intravenous Rituximab (375mg/m2 C1; 500mg/m2; C2-6)

Oral ibrutinib (420mg/day)
Intravenous Rituximab (375mg/m2 C1; 500mg/m2 C2-6)

Key Exclusion Criteria:
Prior therapy for CLL; History of Richter’s transformation;
>20% TP53 deletion by FISH; Concomitant warfarin (or equivalent)
Symptomatic cardiac failure or angina

Primary end-point:
To assess whether IR is 
superior to FCR in terms of 
PFS

Key secondary end-points:
Overall survival
Response including MRD
Safety and toxicity

Key Inclusion Criteria:
Previously untreated CLL requiring therapy by 
IWCLL criteria; Considered fit for FCR; ≤75 yrs old

Hillmen et al., Abstract 642, ASH 2021



FLAIR Primary end-point: Progression Free Survival
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Median FU 52.7 months

Hillmen et al., Abstract 642, ASH 2021



FLAIR IWCLL and MRD Response

9

*MRD flow 
cytometry
<1 CLL cell/10,000
(IWCLL criteria)

Hillmen et al., Abstract 642, ASH 2021



FLAIR Overall survival
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Hillmen et al., Abstract 642, ASH 2021



Relative risk of sudden unexplained death or cardiac 
death, accounting for pre-existing HTN/cardiac disorder 
at trial entry*, by FLAIR arm
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*Defined as being on medication for HTN or CV conditions at study entry

Hillmen et al., Abstract 642, ASH 2021



SEQUOIA: Study Design
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 Multicenter, multicohort, open-label, part-randomized phase III trial

 Primary endpoint (cohort 1): IRC-assessed PFS

 Secondary endpoints (cohort 1): investigator-assessed PFS, ORR, OS, safety 
Tam. ASH 2021. Abstr 396.



SEQUOIA: Zanubrutinib Prolongs PFS vs BR in TN CLL
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1. Tam C et al. ASH 2021. Abstract 396.



SEQUOIA (Cohort 1): IRC-Assessed PFS by IGHV Status
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SEQUOIA (Cohort 1): OS
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 Median follow-up: 26.2 mo



SEQUOIA (Cohort 1): Summary of AEs
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*Safety was assessed in patients who received ≥1 treatment dose; 1 patient in the zanubrutinib arm and 11 patients in the combination arm did not receive treatment.



SEQUOIA (Cohort 1): AEs of Interest
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*Safety was assessed in patients who received ≥1 treatment dose; 1 patient in the zanubrutinib arm and 11 patients in the combination arm did not receive treatment.



SEQUOIA (Cohort 2): 
IRC-Assessed PFS in Patients With del(17p)
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• ASCEND study

ASH abstracts highlight continued efficacy of BTKis in phase 
III relapsed CLL study
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ASCEND: Study Design
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 Global, multicenter, randomized, open-label phase III trial (data cutoff: October 26, 2020)

 Primary endpoint: PFS

 Secondary endpoints: ORR, OS, safety



ASCEND 3-Yr Update: Investigator-Assessed PFS

21

 Median time on study: acalabrutinib, 36.0 mo; IdR/BR, 35.2 mo
Jurczak. ASH 2021. Abstr 393.



ASCEND 3-Yr Update: Investigator-Assessed PFS in 
Patients With High-Risk Features
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Jurczak. ASH 2021. Abstr 393.



ASCEND 3-Yr Update: OS
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 49% (76/155) of patients receiving IdR/BR crossed over to acalabrutinib
Jurczak. ASH 2021. Abstr 393.



ASCEND 3-Yr Update: Safety Summary
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*Serious AEs reported in ≥5% of patients in any group included: pneumonia (acalabrutinib, 8%; IdR, 9%; BR, 3%); diarrhea (acalabrutinib, 1%; IdR, 15%); pyrexia 
(acalabrutinib, 2%; IdR, 7%; BR, 3%). †Primary causes of death for acalabrutinib: n = 10, AE (n = 1 each, respiratory failure, brain neoplasm, cardiorespiratory arrest, 
cardiopulmonary failure, pneumonia, neuroendocrine carcinoma, sepsis, bronchitis, cachexia, and neutropenic sepsis); n = 1 each PD, Richter transformation, and unknown. 
‡Primary cause of death for IdR: n = 5, AE (n = 1 each, cardiopulmonary failure, myocardial infarction, pneumonitis, sepsis, and interstitial lung disease). §Primary cause of 
death for BR: n = 1, AE (acute cardiac failure).

Jurczak. ASH 2021. Abstr 393.



ASCEND 3-Yr Update: AEs of Clinical Interest
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*Major hemorrhage: any serious or grade ≥3 hemorrhage, or CNS hemorrhage of any grade. †Includes n = 1 each of grade 4 GI hemorrhage, 
grade 3 GI hemorrhage, grade 4 ITP , and grade 3 intestinal hemorrhage. ‡Includes n = 1 each of grade 3 GI hemorrhage, grade 3 and grade 4 ITP, 
and grade 3 hematuria.

Jurczak. ASH 2021. Abstr 393.



• ELEVATE-RR
• ALPINE

HEAD TO HEAD COMPARISONS OF BTKis in RR CLL
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ELEVATE-RR: Study Design
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 Randomized, open-label phase III noninferiority trial 

 Primary endpoint: noninferiority of IRC-assessed PFS 

 Secondary endpoints: any-grade atrial fibrillation/flutter, 
grade ≥3 infection, Richter transformation, OS

Seymour. ASH 2021. Abstr 3721.



ELEVATE-RR AEs: Selected Common AEs Incidence, 
Exposure-Adjusted Incidence, and Time With Event
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 Incidence of diarrhea, arthralgia, back pain, muscle spasm, and dyspepsia statistically higher with Ibr vs Acala

 Incidence of headache and cough statistically higher with Acala vs Ibr

*Reported as events per 100 person-mo. †Reported as mo with event per 100 person-mo. ‡2-sided P <.05 without multiplicity adjustment.

Seymour. ASH 2021. Abstr 3721.



ELEVATE-RR AEs: Events of Clinical Interest Incidence, 
Exposure-Adjusted Incidence, and Time With Event
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 Incidence of afib/flutter, HTN, and bleeding statistically higher with Ibr vs Acala

 Exposure-adjusted time with these events was also higher with Ibr vs Acala

*Reported as events per 100 person-mo. †Reported as mo with event per 100 person-mo. ‡2-sided P <.05 without multiplicity adjustment.

Seymour. ASH 2021. Abstr 3721.



ELEVATE-RR AEs: Incidence of Afib/Flutter and HTN 
by Subgroup
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 The risk of new-onset afib/flutter and HTN was markedly reduced with Acala vs Ibr
in patients with no prior history of such events

‒ Afib/flutter: HR: 0.37 (95% CI: 0.20-0.67)

‒ HTN: HR: 0.23 (95% CI: 0.11-0.48)
Seymour. ASH 2021. Abstr 3721.



ELEVATE-RR AEs: Cumulative Incidence of Afib, HTN, 
and Bleeding
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Seymour. ASH 2021. Abstr 3721.



ALPINE Trial:
Zanubrutinib vs Ibrutinib in R/R CLL/SLL1
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• Primary endpoint: ORR (up to 36 months)
• Secondary endpoints: PFS, DOR, OS, TTF, and safety

1. Hillmen P et al. EHA 2021. Abstract LB1900.



ALPINE: Improved ORR and PFS
With Zanubrutinib vs Ibrutinib in R/R CLL/SLL1
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a Not a prespecified analysis; formal analysis of PFS will be based on all patients when the 
target number of events is reached. 
1. Hillmen P et al. EHA 2021. Abstract LB1900. 



ALPINE: Safety Analysis Showed Lower Rates 
of AF/Flutter With Zanubrutinib1
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1. Hillmen P et al. EHA 2021. Abstract LB1900.



• Long-term follow-up of ongoing BTKi studies continue to yield 
excellent PFS outcomes in CLL patients both in upfront and 
relapsed setting and in high risk patients (ie del17p/p53, 
unmutated IGHV)

• Adverse events of interest with BTKis: CV, HTN, bleeding, 
infections need to be respected and managed appropriately

• Follow-up of ongoing randomized clinical trial data will provide 
a more direct comparison to assess for advantages in the 
toxicity profile of one BTKi agent over another

Conclusions:

35



THANK YOU!
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