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*Unmutated pts may derive particular benefit from the 
addition of anti-CD20 to the AV doublet
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AMPLIFY clinical applications 

• AVO compared with AV  and CIT
• deeper remissions (66% ITT, 95% Evaluable)

• Correlates with PFS
• ↑ neutropenia 
• ↑ infections 
• ↑ hemorrhage

AVO = preferred in:
1. uIGHV 
2. young and fit



AMPLIFY limitations

• Mostly low risk TN patients (although majority IGHV unmutated)
• Excluded 17p del or TP53 mutated
• Only 15% of pts had complex karyotype

• Comparator arm = CIT
• Study not powered to detect differences between AV or AVO
• Excluded pts with CV comorbidities

• data on CV AE is likely not applicable to pts with CV comorbidities

• No comparison to BTKi monotherapy or ven / anti– cd20 
doublet



AMPLIFY discussion

• Is this practice changing? In which patients (if any) would you 
consider using AV or AVO?

• Since AVO had similar incidence of neutropenia as compared with 
FCR/BR, how do you explain the doubled risk of G3+ infections?

• While this was a frontline study, would you consider using this 
doublet in the R/R setting? How does this rank with pirtobrutinib, 
liso-cel, venetoclax re-treatment, other?



Clinical Case
Shazia Nakhoda, MD

Fox Chase Cancer Center 



Case
84 M with CLL (IGVH-UM, trisomy 12 on FISH) on ibrutinib x 1 year, 
bladder cancer, cigarette smoking, and recent new diagnosis of lung 
adenocarcinoma

• He had been started on BTKi for indication of progressive cytopenias and disease 
burden and tolerating treatment well aside from easy bleeding/bruising

• At time of evaluation, he had excellent clinical response with resolution of 
adenopathy, improved lymphocytosis, and mild anemia/thrombocytopenia 

Underwent curative intent lung segmentectomy with mediastinal 
lymph node dissection. BTKi was held perioperatively 

• Path confirmed localized lung adenocarcinoma but also incidentally showed 
Richter’s transformation



Peripheral blood
WBC: 23.7 K/mm3 

Peripheral Blood Flow cytometry:

• Gated Lymphs: 38%

• Kappa-restricted B-cells 
(82%) CD19, CD20(dim)+, CD23+, 
FMC7-, CD5+, CD79b+, CD38+, 
CD10-

• Cytogenomic microarray 
analysis (CMA): trisomy 12 
in a mosaic state 
representing about 30% of 
cells. 

• FISH negative for MYC 
amplification and 
rearrangements of BCL6, 
MYC, BCL2 genes.

• NGS: BCOR mutation 29.7% 



Case
Post operative course complicated by bleeding complications, empyema, and 
infections with prolonged admission 

• Repeat CT imaging showed no new sites of adenopathy or organomegaly
• Prognostic panel testing (CMA, NGS, and FISH) showed no new changes compared to his baseline at time of 

treatment initiation a year ago 
• Lab work showed mild neutrophilia and lymphocytosis but otherwise no clinical evidence of disease 

progression 

Remained off BTKi at this time and received no DLBCL directed therapies during 
hospitalization and elected not to resume treatment at discharge 

• Outpatient PET/CT showed no evidence of FDG avid disease 

2.5 years later on routine follow up off all CLL directed therapies, patient had 
progressive adenopathy and was ultimately restarted on BTKi with Zanubrutinib

• No further bleeding complications on this therapy and he again achieved excellent disease control 



Diagnosis: Pseudo-Richter’s Transformation 

• Phenomenon seen during BTKi cessation which resolves with 
resuming BTKi 

• Relatively common incidence that is underreported in the 
literature (small case reports/case series) 

Hampel et al Oncologist 2020 
Slonim etal Br J Haematol 2020 
Shi et al Mayo Clin Proc 2024 



Pseudo-
Richters’s 

CLL with trisomy 12 
•  associated with atypical 

morphology(cleaved nuclei, 
lymphoplasmacytoid features)  and 
increased proliferation with increased 
risk of RT

• More common in SLL than CLL  
• Traditionally considered “intermediate” 

prognosis, excellent prognosis in era of 
targeted agents  

Slonim et al Br Haem 2020 



Byrd et al Clin Can Research 2020 

Patient population: 

Phase Ib/II PCYC-1102  

extension study PCYC-

1103 which included 

patients receiving single-

agent ibrutinib in first-line 

or relapsed/refractory 
CLL/SLL



Long term follow up Data for 
Frontline Therapies in CLL
Brief Review 



Preferred Frontline Therapies for CLL 
Acalabrutinib +/- 

Obinutuzimab 
(ELEVATE TN)

• 72 m PFS 78% (A+O) and 
62% (A)

Zanubrutinib
(SEQUOIA)

• 60 m PFS 76% (non 
del17p)

• 24 m PFS 89% (del17p) 

Venetoclax/Obinutuzumab
(CLL14)

• 72 m PFS 53.1%  

Fixed duration Ibr/Ven

• UK FLAIR: 48 m 86%
*excluded del17p

• CAPTIVATE: 60 m 70%
• GLOW : 36 m 74.6% 

Fixed duration Acala/Ven

• AMPLIFY 36 month PFS 76.5% (AV)
and 83.1% (AVO)  

Fixed duration Zanu/Sonrotoclax

• Phase 1: 1 yr PFS 100% 

Sharman et al ASH 2023, Tam t al Lancet Onc 2022, Al-Sawaf et al Blood 2024, Tam et al Blood 2022, Niemann et al Lancet Oncol 2023, Hillmen et al Lancet 2023, 
Brown et al NEJM 2025 

Future Directions: BTKi/BCL2 +/- anti-CD20 Ab
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• ELEVATE-TN: Study Design

Sharman JP et al. ASH 2023. Presentation 636. 

TN CLL (N=535)

Key inclusion criteria
• Age ≥65 years, or >18 to <65 years 

with:
– Creatinine clearance 30 – 69 

mL/min (by Cockcroft-Gault 
equation)

– CIRS-G score >6
• TN CLL requiring treatment per iwCLL 

2008 criteria
• ECOG PS ≤2 

Key exclusion criteria
• Significant cardiovascular disease

R
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Aa + Ob

Aa

Ob + Clbb

Primary endpoint
• PFS (IRC-assessed): A+O vs 

O+Clb

Secondary/other endpoints
• PFS (IRC-assessed): A vs O+Clb
• PFS (INV-assessed)
• ORR (IRC- and INV-assessed)
• TTNT
• OS
• uMRD
• Safety

Crossover from O+Clb to A was allowed after IRC-confirmed progression

Note: After interim analysis, PFS assessments were by investigator only. All analyses are ad-hoc and P-values are descriptive. 
Data cutoff: March 3, 2023. Patients were enrolled between September 2015 and February 2017.

aContinued until disease progression or unacceptable 
toxicity at 100 mg PO BID; bTreatments were fixed 
duration and administered for 6 cycles
 

Stratification
• Del(17p), yes vs 

no
• ECOG PS 0-1 vs 2
• Geographic region
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• Median PFS was significantly higher for A+O vs O-Clb and A vs O-Clb

• ELEVATE-TN: PFS Was Significantly Higher for A-containing Arms vs O+Clb

Sharman JP et al. ASH 2023. Presentation 636. A, acalabrutinib; Clb, chlorambucil; HR, hazard ratio; NR, not reached; O, 
Obinutuzumab; PFS, progression-free survival.

aHazard ratio based on stratified Cox proportional-hazards model; bP value based on stratified log-ranked test. 
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• ELEVATE-TN: PFS in high risk groups at 4 year follow up
Patients with del17p

IgHV mutation status

Patients with TP53 mutations

Sharman et al Lancet 2020
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• SEQUOIA: Study Design

Key eligibility criteria 
• Untreated CLL/SLL 
• Met iwCLL criteria for 

treatment
•  ≥65 y or ≥18 y of age 

and unsuitable for 
treatment with FCRa

• Anticoagulation and 
CYP3A inhibitors 
allowed

Cohort 1 without 
del(17p) by central FISH

Cohort 2 with del(17p)

Stratification factors: Age, 
Binet stage, IGHV status, 
geographic region

Zanubrutinib
until PD, intolerable toxicity, or end of study 

(n=241)

Bendamustine + rituximab
for 6 cycles 

(n=238) 
Patients who had centrally confirmed PD 
could cross over to receive zanubrutinib

Zanubrutinib 
until PD, intolerable toxicity, or end of study 

(n=111)b

Munir T, et al. EHA 2023. Presentation 639. 

aCohort 1 excluded patients with del(17p); bOne patient without del(17p) was misassigned to the nonrandomly assigned cohort of patients with del(17p).

R
1:1

Crossover from BR to Z was allowed after IRC-confirmed progression
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• Significantly longer mPFS observed for zanubrutinib vs BR In cohort 1a

• SEQUOIA Extended Follow-Up: Progression-Free Survival (Cohort 1)

aCohort 1 excluded patients with del(17p)

Munir T, et al. EHA 2023. Presentation 639. 
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• Primary endpoint: investigator-assessed PFS

• Secondary endpoints: IRC-assessed PFS, ORR, MRD negativity, OS, event-free survival, DoR, 
time to new antileukemic treatment

• CLL14 Study Design

Venetoclax PO 5-wk ramp-up from 20 to 400 mg/day starting 
on D22 of cycle 1, then 400 mg/day until end of cycle 12

+ Obinutuzumab IV 1000 mg D1, 8, 15 of cycle 1,a

then 1000 mg D1 of cycles 2-6
(n = 216)

Chlorambucil PO 0.5 mg/kg D1, 15 of cycles 1-12
+ Obinutuzumab IV 1000 mg D1-2, 8, 15 of cycle 1,a

then 1000 mg D1 in cycles 2-6
(n = 216)

aObinutuzumab also could be administered at 100 mg on Day 1, 900 mg on Day 2, and then 1000 mg on Days 8 and 15 of cycle 1.

Safety run-in phase:
venetoclax +

obinutuzumab

Total 28-Day Cycles

▪ Venetoclax: 12

▪ Chlorambucil: 12

▪ Obinutuzumab: 6

CIRS, cumulative illness rating scale; CLL, chronic lymphocytic leukemia; CrCl, creatinine 
clearance; DoR, duration of response; IRC, independent review committee; MRD, 
measurable residual disease; ORR, overall response rate; OS, overall survival; PFS, 
progression-free survival.

Al-Sawaf O, et al. Lancet Oncol. 2020;21:1188-1200.

N = 432

• TN CLL 
• Coexisting medical 

conditions 
– CIRS >6 and/or
– CrCl <70 mL/min)

R
1:1
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• CLL14: Progression-Free Survival With Extended Follow-up

Median PFS
• Ven-Obi: 76.2 months
• Clb-Obi: 36.4 months
• HR 0.40 [95% CI 0.31-

0.52], P<0.0001

6-year PFS rate
• Ven-Obi: 53.1%
• Clb-Obi: 21.7%

Investigator-assessed 
PFS 
Median observation time: 76.4 months

En
d 

of
 tr

ea
tm

en
t

Ven-Obi 216 193 177 160 139 112 79 3

Clb-Obi 216 185 130 101 67 50 36 3

Ven-Obi
Clb-Obi

Al-Sawaf O, et al. EHA 2023. Presentation S145.Clb, chlorambucil; CLL, chronic lymphocytic leukemia; CI, confidence interval; HR, 
hazard ratio; Obi, Obinutuzumab; PFS, progression-free survival; Ven, venetoclax.



CLL14: Inferior outcomes amongst those with 
TP53 aberrations and unmutated IgHV

Median PFS in Ven-Obi treated patients: 52 vs. 77 mo 
HR 2.29 (95% CI 1.37-3.83); P=0.001)



Patient Population: CLL14 

Tausch et al Blood 2020



Is switching from one BTK to another 
appropriate? 

Michael Wysota MD, Assistant Professor
Department of Medical Oncology
Division of Hematologic Malignancies and Hematopoietic Stem Cell Transplantation
Thomas Jefferson University Hospital

Is switching from one BTK to 
another appropriate? 



Summary

• Goals:
• Review the toxicity profiles of FDA approved front line covalent BTK 

inhibitors
• Understand why patients may need to discontinue BTK inhibitors
• Review options for switching to an alternative covalent BTK inhibitor after 

BTK toxicity



Case presentation

• 64M with PMH prior drug abuse, asthma, bipolar disorder, prior 
DVT/PE unprovoked on Xarelto and Rai Stage III CLL (IPI-3)

• WBC count at time of diagnosis was 46.6K
• PB flow demonstrated 85% lymphocytes (CD19, CD20, CD5, CD23, CD38 

positive and CD10, CD103 negative) lymphocytes consistent with 
diagnosis of CLL

• FISH demonstrated + Trisomy 12, negative for TP53/Del 17p
• IGHV unmutated
• His previous oncologist had started patient on Acalabrutinib 

• Patient took Acalabrutinib for 1 week when he reportedly developed blisters in his 
mouth which resulted in his discontinuation of Acala



Presentation continued

• On presentation ~6 months later:
• WBC – 103, (~90% lymphocytes), Hgb- 6.8, Plt 98
• Cr 1.13, Bili and Liver enzymes WNL
• LDH 409, Uric Acid- 4.2
• B2m- 6.72
• CLL IPI-5 - High risk 



What Would you do in this situation?



Ibrutinib has several potential toxicities that 
lead to treatment discontinuation

0 2 4 6 8 10 12 14

Hypertension

Atrial fibrillation

Major hemorrhage

Patients, %

0–1 years (n=135)

1–2 years (n=123)

2–3 years (n=111)

3–4 years (n=100)

4–5 years (n=89)

Burger JA, Et al.. Long-term efficacy and safety of first-line ibrutinib treatment for 
patients with CLL/SLL: 5 years of follow-up from the phase 3 RESONATE-2 study. 
Leukemia. 2020 Mar;34(3):787-798.

Byrd JC Et al. Long-term follow-up of the RESONATE phase 3 
trial of ibrutinib vs ofatumumab. Blood. 2019 May 
9;133(19):2031-2042. 





Acalabrutinib has similar but less frequent 
toxicities relative to ibrutinib

Byrd JC Et. Al. Acalabrutinib in treatment-naive chronic lymphocytic leukemia. Blood. 2021 Jun 17;137(24):3327-3338. 



Zanubrutinib also shows decreased rate of 
toxicities relative to ibrutinib

Tam CS Et al Zanubrutinib versus bendamustine and rituximab in untreated chronic 
lymphocytic leukaemia and small lymphocytic lymphoma (SEQUOIA): a randomised, 
controlled, phase 3 trial. Lancet Oncol. 2022 Aug;23(8):1031-1043. doi: 
10.1016/S1470-2045(22)00293-5.

Jennifer R. Brown et al; Sustained benefit of zanubrutinib vs ibrutinib in 
patients with R/R CLL/SLL: final comparative analysis of ALPINE. Blood 2024; 
144 (26): 2706–2717.



In a real world cohort a majority of patients discontinued Ibrutinib 
due to toxicity rather than POD

Mato AR, Et al. Toxicities and outcomes of 616 ibrutinib-treated patients in the United 
States: a real-world analysis. Haematologica. 2018 May;103(5):874-879. 

12%

11%

10%

9%

7%

51%

Reasons for 
disontinuation in R/R

Atrial Fibrilation infection pneumonitis

Bleeding Diarrhea Other

41%

25%

17%

17%

Reasons for 
discontinuation in 

Frontline

Arthralgia Atrial Fibrilation Rash Other



What can be done for patients who do 
not tolerate ibrutinib





Inclusion
• Patients with CLL intolerant to ibrutinib
• Intolerance defined as

• Discontinued Ibrutinib to to G3/4 
toxicity 

• Discontinued after G2 toxicity that 
recurred twice or occurred for at least 2 
weeks despite supportive care

• Not suitable for Chemotherapy

Exclusion
• Any intervening therapy after ibrutinib
• Ongoing G3/4 toxicity
• Richters transformation
• Patients who previously had BCL-2i
• Significant cardiovascular disease
• AC other than warfarin was allowed









Ibrutinib-intolerance adverse events and 
recurrence after acalabrutinib treatment.





Inclusion
• Adult Patients with CLL, SLL, MCL, WM, MZL intolerant to 

Acalabrutinib, ibrutinib or both
• For ibrutinib and acalabrutinib intolerance events: 

• 1) 1 or more ≥ Grade 2 nonhematologic toxicities 
for > 7 days (with or without treatment); 

• 2) 1 or more ≥ Grade 3 nonhematologic toxicity of 
any duration; 

• 3) 1 or more Grade 3 neutropenia with infection or 
fever of any duration; or 

• 4) Grade 4 heme toxicity which persists to the 
point that the investigator chose to stop therapy 
due to toxicity NOT progression; 

• b. For acalabrutinib intolerance events only: 
• 1) 1 or more ≥ Grade 1 nonhematologic toxicities of 

any duration with ≥ 3 recurrent episodes; or 
• 2) 1 or more ≥ Grade 1 nonhematologic toxicities 

for > 7 days (with or without treatment); 
• 3) Inability to use acid-reducing agents or 

anticoagulants (eg, proton pump inhibitors, 
warfarin) due to concurrent acalabrutinib use. 

Exclusion
• Known PML
• MI within 6 months prior to screening
• Other significant cardiac toxicity
• CNS hemorrhage















What if patients progress on BTKi





Jacob D. Soumerai, Jacqueline Barrientos, Inhye 
Ahn, Catherine Coombs, Douglas Gladstone, Marc 
Hoffman, Adam Kittai, Ryan Jacobs, Andrew Lipsky, Krish 
Patel, Joanna Rhodes, Alan Skarbnik, Meghan 
Thompson, Daniel Ermann, Patrick Reville, Harsh 
Shah, Jennifer R. Brown, Deborah M. Stephens; Consensus 
recommendations from the 2024 Lymphoma Research 
Foundation workshop on treatment selection and 
sequencing in CLL or SLL. Blood Adv 2025; 9 (5): 1213–1229.



Summary

• If a patient becomes intolerant to a covalent BTK inhibitor during 
the course of their treatment, it is reasonable to switch to another 
BTK inhibitor

• Most toxicities, when switching from one covalent BTK inhibitor to 
another, will not recur or recur at a lower grade

• While there is very little data, it is not recommended to switch 
from one covalent BTK inhibitor to another in the setting of 
treatment failure
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