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Novel agents in CLL: 
Flexible Options
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Rationale for Combination Therapy – 
Correlation of uMRD and Relapse 

Adapted from: Buckley SA, et al. Bone Marrow Transplant 2013; 48:630–641

BTKi monotherapy



Up to 8-year follow-up from RESONATE-2: first-line ibrutinib 

treatment for patients with chronic lymphocytic leukemia
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RESONATE-2: 31 patients with dose reduction 

had no difference in PFS/OS

Ibrutinib

n=136

Median duration of ibrutinib treatment, 

years
6.2

Continuing ibrutinib on study, n (%) 57 (42)

Discontinued ibrutinib, n (%)

AE

PDb

Death

Withdrawal by patient

Investigator decision

32 (24)

18 (13)

12 (9)

9 (7)

7 (5)

Barr PM et al. Blood Adv. 2022.

TARGETED WEBINAR ON

CHRONIC LYMPHOCYTIC LEUKEMIA

Woyach JA et al. Cancers. 2023



First-line ibrutinib treatment in CLL: 

survival is similar to an age-matched general population: 

a pooled post hoc analysis

aData after 96 months is not represented in the KM curve; 
bData after 144 months is not represented in the KM curve

• Pooled from RESONATE-2, 

ECOG-1912, and iLLUMINATE 

evaluating ibrutinib monotherapy 

and in combination in treatment 

naïve CLL

• 603 treatment naïve patients 

were received ibrutinib across 

the three studies. Median age 

was 63 years.

• 58.7% Ibr + Ritux

• 22.6% Ibr monotherapy

• 18.7% Ibr + Obi

• Initiation of ibrutinib in the 

frontline improved overall 

survival compared to 

chemoimmunotherapy

Paolo Ghia et al., ASH 2022, 

in print, HemaSphere 2024



Similar OS for Pooled Ibrutinib-Treated CLL Patients

(A)All Pooled Ibrutinib-Treated Patients

(B) Age-Matched General US Population

Paolo Ghia et al., ASH 2022, 

in print, HemaSphere 2024



ELEVATE-TN 6 Year Update

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 criteria6

• ECOG PS ≤2 

Key exclusion criteria

• Significant cardiovascular 

disease 

Stratification

• del(17p), yes vs no

• ECOG PS 0–1 vs 2

• Geographic region

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

Aa + Ob

Ob + Clbb

Aa

R

A

N

D

O

M

I

Z

E

 1:1:1

Note: After interim analysis, PFS assessments were by investigator only.3 

All analyses are ad-hoc and P-values are descriptive.

ELEVATE-TN study design

NCT02475681. 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.

14

Sharman JP et al., ASH 2023 Abstract# 636



ELEVATE-TN 6 Year Update

Median PFS was significantly higher for 

A-containing arms vs O+Clb

• Median PFS was significantly higher for A+O vs A
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78%

62%

17%

A+O vs O+Clb

HRa (95% CI): 0.14 

(0.10, 0.20); P<0.0001b

A vs O+Clb

HRa (95% CI): 0.24 

(0.17, 0.32); P<0.0001b

A+O vs A

HRa (95% CI): 0.58 

(0.39, 0.86); P=0.0229b

A

O+Clb

No. at risk

15

aHazard ratio based on stratified Cox proportional-hazards model. 
bP-value based on stratified log-rank test.

Sharman JP et al., ASH 2023 Abstract# 636



Hillmen et al., Abstract 631, ASH 2023

Venetoclax (400mg/day)*

FCR vs I+V: Trial design

Patients with 

CLL

(n=523)
R

F
C
R

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)

Ibrutinib (420mg/day)

I+V given for 2 to 6 years

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

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

Key Inclusion Criteria:
• Previously untreated CLL requiring 

therapy by IWCLL criteria
• Considered fit for FCR
• ≤75 years old

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

96 UK Centres
July 2017-March 

2021
*, weekly escalation 20mg → 50mg → 100mg → 200mg → 400mg



Hillmen et al., Abstract 631, ASH 2023

iwCLL response and MRD stopping rules

Complete Response/CRi Overall Response BM 
uMRD

9 months Anytime 9 months Anytime Anytime

FCR 49% 71.5% 76.4% 83.7% 40.3%

I+V 59.2% 92.3% 86.5% 95.4% 61.9%

iwCLL Responses

Odds ratio: 
1.51

P<0.05

Odds ratio: 
2.0

P<0.005

Time to attaining MRD stopping rules in I+V 
group 

49.9% (at 27 mo)

63.1% at (39 

mo)

72.9% (51 mo)
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0              12              24             36             48              60             72

100

90

80

70

60

50

40

30

20

10

0

Months from starting treatment

St
o

p
p

in
g 

tr
ea

tm
en

t 
d

u
e 

to
 M

R
D

 
st

o
p

p
in

g 
ru

le
s 

(%
)

100

90

80

70

60

50

40

30

20

10

0

St
o

p
p

in
g 

tr
ea

tm
en

t 
d

u
e 

to
 M

R
D

 
st

o
p

p
in

g 
ru

le
s 

(%
)

0              12              24             36             48              60             72
Months from starting treatment

57.0%

73.7%
83.0%

39.5%
49.0%

60.4%



• CAPTIVATE (NCT02910583) is an international, multicenter phase 2 study evaluating first-line 

treatment with the ibrutinib + venetoclax combination, comprising 2 cohorts: MRD1 and FD2

The Primary Analysis reported an ORR of 96%, a best uMRD rate of 77% in PB, and 24-mo PFS of 95%

4-yr follow up data from the CAPTIVATE FD Cohort

aOne cycle =  28 days; CR, complete response; CRi, complete response with incomplete bone marrow recovery; DOR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance 

status; FD, fixed duration; iwCLL, International Workshop on Chronic Lymphocytic Leukemia; MRD, minimal residual disease. ORR, overall response rate; PFS, progression-free survival. 

1. Wierda, WG. J Clin Oncol, 2021;39:3853-3865 2. Tam CS et al. Blood. 2022;139:3278-3289. 3. Venclexta [package insert]. South San Francisco, CA: Genentech USA Inc; 2021. 4. Lu P et al. Blood 

Cancer J. 2021;11:39. 

Ghia, P., ASH 2023, Abstract #633



CR, complete response; DOR, duration of response; IGHV, immunoglobulin heavy chain variable region gene; ORR, overall response rate. 

CR Rates Off-Treatment

• Best ORR was 96%

• Median DOR was not 
reached for responding 
patients (n=153)

• Median duration of CR 
was not reached (n=93); 
the 36-month landmark 
estimate for durable CR 
was 80% (95% CI 69–87)

Ghia, P., ASH 2023, Abstract #633



dMRD, detectable minimal residual disease; ITT, intent to treat; uMRD, undetectable minimal residual disease; PB, peripheral blood.
aOff MRD follow-up included patients who met any one of the criteria: progressive disease (PD), initiation of subsequent therapy, death, or withdrawal from study.

Rates of uMRD in Peripheral Blood With an Additional Year of Follow-Up (ITT)

• In the overall population, 21% of 

patients had uMRD in PB at 36 

months posttreatment

Ghia, P., ASH 2023, Abstract #633



CAPTIVATE: Evaluation of BTK, PLCG2, and BCL-2 Mutations in Patients with PD

BM, bone marrow; C, cycle; PB, peripheral blood; PLCG2, phospholipase C gamma 2; PR-L, partial response with lymphocytosis; VAF, variant allele frequency.
aResistance-associated variants in BTK, PLCG2, or BCL-2 were assessed by next-generation sequencing using a custom panel with a limit of detection of 1% VAF.
1Popovic R et al, Am J Hematol. 2022;97(2):e47-e51. 2Kotmayer L et al, Int J Mol Sci. 2023;24:5802. 3Lucas F et al, Blood. 2020;135:2192-2195.

Patient With BCL-2 (A113G) at PD
• With initial fixed-duration ibrutinib + venetoclax: 

− uMRD (<0.01%) achieved in both PB and BM by C13 
and maintained in PB until C31 

− CR achieved at C10 and maintained through C49
• PD occurred 3 years after EOT
• After PD, reinitiated fixed-duration ibrutinib + venetoclax

− To date, the patient has PR-L after 4 months of 
retreatment (3 months of ibrutinib and 1 month of 
ibrutinib + venetoclax)

• Samples collected at PD after fixed-duration 
treatment from 40 patients were evaluated for 
mutations in BTK/PLCG2 or BCL-2 associated with 
resistance to ibrutinib or venetoclaxa

− Median time from start of treatment to PD for 
these patients was 3.2 years (range, 1.4–4.2)

• No BTK or PLCG2 mutations were identified in 
the 40 patients evaluated

• In 1 of 40 patients, an acquired subclonal mutation 
in BCL-2 (A113G, VAF 8.3%) was identified

− BCL-2 A113G identified previously in patients 
with PD on venetoclax, usually in combination 
with BCL-2 G101V (66-100% of cases), the most 
common venetoclax resistance mutation1-3

− Emergence of subclonal BCL-2 A113G in the 
absence of co-occurring BCL-2 mutations has 
unclear clinical significance 
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IGHV, immunoglobulin heavy chain variable region gene; PFS, progression-free survival; uMRD, undetectable minimal residual disease. 

Fixed-Duration Ibr + Ven Continues to Provide Durable and High PFS Rates

Time to Next Treatment

• Median TTNT was not reached (n=28; 

range 1–53 months)

• Landmark estimate of the proportion of 

patients who had not started a next 

treatment at 4 years was 84% (95% CI 

77–89) 



GLOW: Fixed-Duration Ibrutinib + Venetoclax vs 
Chlorambucil + Obinutuzumab in 1L CLL

Wierda et al, ASCO 2022 Munir, ASH 2021. 



GLOW: Progression Free Survival

Niemann et al. Lancet Oncology 24: 1423, 2023



GLOW: uMRD Dynamics According to IGHV Status

Niemann et al. Lancet Oncology 24: 1423, 2023



Triple combinations in 
CLL frontline therapy

From: Arguello-Tomas M et al., Acta Haematolog 202426



CLL2-GIVe trial (ibrutinib, venetoclax, and obinutuzumab) in 
TN CLL with del(17p) and/or TP53 mutation

27

Huber H et al., Blood 139:1318-1329, 2022



CLL2-GIVe trial: 
OS and PFS in 41 pt

PFS @ 36 months 79.9%

9 patients progressed

3 patients died

Huber H et al., ASH 2022 Abstract 343



From: Eichhorst B et al., NEJM 388:1739, 2023

Phase III GAIA/CLL13 trial 
(NCT02950051)



Phase III GAIA/CLL13 trial 
(NCT02950051)

Conclusion: Venetoclax–
obinutuzumab with or without 
ibrutinib was superior to 
chemoimmunotherapy

From: Eichhorst B et al., NEJM 388:1739, 2023



Phase III GAIA/CLL13 trial 
(NCT02950051)

31 From: Eichhorst B et al., NEJM 388:1739, 2023



▪IVO demonstrated higher response rates over venetoclax-

rituximab or chemoimmunotherapy in the GAIA-CLL13 trial 

▪Difference in MRD-negative rates between IVO and 

venetoclax-obinutuzumab was not apparent

▪In older patients, the Alliance A041702 trial failed to 

demonstrate PFS benefit of IVO over IO/ibrutinib-

obinutuzumab (14 month PFS 87.5% in the IO arm 

compared to 85% with IVO)1

▪Therefore: triplet combinations for CLL remain 

investigational 

Current status of triple combinations



Conclusions

▪Current standard therapy: BTK inhibitor monotherapy or 
Venetoclax + CD20 mAbs or BTKi + venetoclax (ibrutinib+ven)

▪Venetoclax + CD20 mAbs or BTKi + venetoclax time-limited therapy: 
deeper remissions, but no demonstrated PFS/OS benefit vs. BTKi 
monotherapy

▪Low-risk patients have longer remissions after time-limited therapy, 
i.e. venetoclax +/- CD20 mAbs or BTKi + venetoclax

▪Preliminary data suggest triple therapy does not provide PFS 
benefit over double therapy

▪Choice of Tx ultimately depends on patient and physician goals and 
preferences (younger patients prefer time-limited Tx, elderly frail 
patients prefer Tx with “simple” logistics)



Thank you!
Jan Burger, MD PhD

jaburger@mdanderson.org
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