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CLL second line treatment 

+

24 cycles of fixed-duration VenR is currently a standard treatment for patients with CLL  R/R 



MURANO: Study design

* Rituximab: 375 mg/m2 C1D1 and 500 mg/m2 D1C2–6; 
† Bendamustine: 70 mg/m2 days 1 and 2 of each cycle; 
‡ Or until PD or unacceptable toxicity; § Or end of study. 

Kater AP, et al. J Clin Oncol 2020; 34:4042‒4054.

Bendamustine†

+ rituximab*
6 cycles

Venetoclax 400 mg PO daily

Rituximab*
6 cycles

5-week 
ramp-up

C1D1

Observation to PD§

and follow-up for OS

EoCT 
response visit

Protocol amendment allows for patients who 
progressed to be re-treated with or crossed over 

to VenR

Primary endpoint:
• INV-assessed PFS 

Key inclusion criteria
• 1–3 lines of prior therapy, including ≥1

chemotherapy-containing regimen
• Prior bendamustine only if DoR was ≥2 years

(i.e. not refractory or resistant to prior BR)
• ECOG PS ≤1

Key secondary endpoints:
• IRC-assessed PFS
• PFS in patients with del(17p) (IRC- and INV-assessed)
• ORR (CR, CRi, nPR, PR) (IRC- and INV-assessed) at EoCT
• OS, rates of MRD clearance, DoR, EFS, TTNT 

For up to 2 years‡

R/R CLL (N=389) 
1:1 randomization



Note: ‘Number of prior therapies’ in above table are correct;3 values in the N Engl J Med manuscript1 were incorrect. 
* 7% cutoff for 17p; assessed at central lab;1 † Across both treatment groups, 55% of patients who had a prior purine analog 
received FCR4; BCRi, B-cell receptor pathway inhibitors; FCR, fludarabine, cyclophosphamide and rituximab; 
IGHV, immunoglobulin heavy chain variable region.

1. Seymour JF, et al. N Engl J Med 2018; 378:1107–1120 (incl. suppl.);
2. Seymour JF, et al. ASH 2019. Abstract 355 (Oral);

4. VENCLYXTO® (venetoclax). EMA Summary of Product Characteristics (April 2020 update).

Characteristics VenR (n=194) BR (n=195)
Age1 Median, years (range) 64.5 (28–83) 66 (22–85)
Lymphocyte count, n (%)1 ≥25×109/L 129 (66.5) 134 (68.7)
del(17p)–(FISH),* n/N (%)1 Deleted 46/173 (26.6) 46/169 (27.2)
TP53 mutational status, n/N (%)1 Mutated TP53 48/192 (25.0) 51/184 (27.7)

IGHV mutational status, n/N (%)1
Unmutated IGHV
Mutated IGHV
Unknown

123/180 (68.3)
53/180 (29.4)

4/180 (2.2)

123/180 (68.3)
51/180 (28.3)

6/180 (3.3)

Number of prior therapies, n (%)2
1
2
≥3

111 (57.2)
58 (29.9)
25 (12.9)

117 (60)
43 (22.1)
35 (17.9)

Prior therapies, n (%)2

Alkylating agent
Purine analog†

Anti-CD20 antibody
BCRi
Bendamustine

185 (95.4)
158 (81.4)
148 (76.3)

3 (1.5)
4 (2.1)

182 (93.3)
157 (80.5)
153 (78.5)

5 (2.6)
5 (2.6)

Fludarabine refractory, n/N (%)1 Yes 27/191 (14.1) 30/194 (15.5)
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Chronic Lymphocytic Leukemia

EFFICACY: PFS AND OS

Seymour JF, et al. Blood 2022; 140:839–850
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* Time to next treatment was defined as time from initiation of BR/VenR to next anti-CLL treatment or death (whichever occurs first);
† Stratified HR value presented, unstratified HR=0.32; ‡ p values are descriptive only. 
EoCT, end of combination treatment; EoT, end of treatment; FTD, fixed-treatment duration; mos, months; TTNT, time to next treatment.

Kater AP, et al. EHA 2023. Abstract S201 (Oral).

Time to next treatment*
(median follow-up, months: VenR: 86.8; BR: 84.4)

Risk of starting another anti-CLL treatment or death was reduced by 70% with VenR vs BR; 
50% of VenR patients were without new treatment approximately 3 years after completion of treatment

At risk:
1039728496120132151167174184194

13202337477184111168195
VenR

BR 27

Median TTNT: 
63.0 mos

Median TTNT: 
24.0 mos

VenR

BR

VenR BR
HR (95% CI)
p value

HR=0.30 (0.23–0.39)†

Stratified p<0.0001‡

EoTEoCT

9690847872665442362418120 6048306

79
16

1110
26

142
53

180
138

Time on VenR

EFFICACY: TTNT at the 7-y final analysis



* uMRD (<10-4 ) assessed centrally in PB with ASO-PCR or flow cytometry; † 3 mo after combination treatment completion; 
‡ BM was only assessed in responders (CR or PR). BM, bone marrow; EoCT, end of combination treatment; EoT, end of treatment; PB, peripheral blood.

1. Seymour JF, et al. N Engl J Med 2018; 378(12):1107–1120; 
2. Kater AP, et al. J Clin Oncol 2019; 37(4):269–277.

uMRD* in PB at EoCT†,1

62%
(121/194)

VenR

13%
(26/195)

BR

Best uMRD in BM on study‡

27% 2%

VenR BR

uMRD* in PB at EoT2

64%
(83/130)

VenR

DEEP RESPONSES :MRD

The model predicted that median MRD level at EOT was significantly lower 
post-VenR (1.88 3 1025 ) vs post-BR (7.06 3 1024 ; P 5 5.1 3 1028 ) Seymour JF, et al. Blood 2022; 140:839–850



Seymour JF, et al. Blood 2022; 140:839–850

PFS by response status and by MRD status in PB at EoCT†

(median follow-up of 36 months)

Patients in PR have a similar outcome as patients with CR when uMRD levels are 
achieved

J ournal of Clinical Oncology, 2018Kater et al

MRD 
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Baseline characteristics among patients with enduring uMRD

* 118 were evaluable for MRD status; † MRD conversion = 2 consecutive MRD+ assays;2
‡ Assessed by NGS; § Biomarker evaluable population; ║ Assessed by PCR. 
EoT, end of treatment; NGS, next-generation sequencing; PCR, polymerase chain reaction.

1. Kater A, et al. EHA 2023. Abstract S201 (Oral); 2. Seymour JF, et al. Blood 2022; 140:839–850.

83

MRD conversion after EoT1

(63.8%)

12 (9.2%)

(38.6%)

63
(76%)5

(6%)

1
(1%)

14
(17%)12 

(9.2%)

23 
(17.7%)

n=130* n=83

VenR-treated 
patients, n (%)1

Patients with sustained 
uMRD (n=14)

Patients without sustained 
uMRD (n=180)

TP53‡ (N=192)§

Unmutated 
(N=144)

13/14
(92.9)

131/180
(72.8)

Mutated
(N=48)

1/14
(7.1)

47/180
(26.1)

IGHV║ (N=176)§

Mutated
(N=53)

7/14
(50.0)

46/180
(25.6)

Unmutated
(N=123)

6/14
(42.9)

117/180 
(65.0)

Median number of prior therapies: 1 (range=1–3)

Among patients with sustained uMRD at EoT

MRD status at EoT in 
VenR patients without PD1,2

Converted† to MRD+
PD
Death

Sustained uMRD 
Low-MRD+
High-MRD+
Missing

uMRD 



median MRD doubling time post-EOT was 
significantly longer for patients treated 
with VenR (93 days; n 5 91) vs BR (53 days; 
n 5 120; P 5 1.2 3 1027 )

MRD doubling time post-EOT 

.Seymour JF, et al. Blood 2022; 140:839–850

Median MRD doubling time post-EOT according to biological factors



Safety overview

* Grade 3–4 AEs were not actively monitored after EoT; only deaths, SAEs, or other AEs of concern believed to be related to prior treatment with 
study drug were reported; † Throughout the study to 5-year analysis (data cut-off May 8, 2020), Richter transformation was reported in 7 (3.6%) 
patients in the VenR arm and 6 (3.2%) patients in the BR arm; ‡ Median follow-up 86.8 months for VenR. EoT, end of treatment; TLS, tumor lysis syndrome.

1. Seymour JF, et al. ASH 2019. Abstract 355 (Oral); 
2. Kater AP, et al. ASH 2020. Abstract 125; 

3. Seymour JF, et al. Blood 2022; 140:839–850; 
4. Kater A, et al. EHA 2023. Abstract S201 (Oral).

Updated safety profile*,1–3

• Excluding non-melanoma skin cancer, 2 new secondary 
malignancies were reported since the previous update:3

– VenR: n=2 (1 AML, 1 plasma cell myeloma)

– BR: n=0 
• There were no new reported events of 

Richter transformation†,2,3

• No new safety signals were observed with 11 patients 
enrolled in the re-treatment sub-study1

• In the final analysis,‡ no new safety signals identified 
5 years after EoT4

Grade 3–4 AEs during 
treatment, with ≥2% 
difference between arms, 
n (%)*,1

VenR combination 
treatment period 

(months 1–6)
N=194

Venetoclax single-agent 
treatment period 

(months 7–24)
N=171

Neutropenia 106 (54.6) 20 (11.7)

Anemia 16 (8.2) 5 (2.9)

Thrombocytopenia 9 (4.6) 3 (1.8)

Febrile neutropenia 7 (3.6) 0

Pneumonia 8 (4.1) 2 (1.2)

TLS
Clinical TLS

6 (3.1)
1 (0.5)

0
0

Infusion-related reaction 4 (2.1) 0

Hyperglycemia 4 (2.1) 0

Hypogammaglobulinemia 3 (1.5) 1 (0.6)

The safety profile of venetoclax regimens is manageable, with rates of Grade 3–4 AEs reducing over the course of treatment 
and no new safety signals identified 5 years after treatment



Discontinuing treatment early (for any reason except PD) was significantly associated with shorter PFS (n=181; HR 5.98, 95% CI: 3.31–10.82
P<0.0001).
Treatment interruption, regardless of duration (≥1, ≥8, ≥14 and ≥21 consecutive days of missed venetoclax treatment) had no statistically 
significant effect on clinical outcomes(PFS and OS) compared with no treatment interruption.

The impact of early discontinuation/dose modification of venetoclax on outcomes in patients with 
relapsed/refractory chronic lymphocytic leukemia: post-hoc analyses from the phase III MURANO study

Mato et al, Haematologica 2022

Of the 194 pts receveing VR 137(70,6%) required interrumptions to 
venetoclax treatment Dose reduction occurred in 45 of 194 (23.2%) of 
patients in the MURANO study and had no statistically significant effect on 
PFS or OS

Early discontinuation of venetoclax was reported in 28% of 
patients participating in the MURANO study, 



Subsequent therapy in the MURANO trial and response rates

• Harrup R, et al. ASH 2023. Abstract P1898 (Poster).

Overall, 73/194 (37.6%) pts in the VenR arm had not receivedanext-line therapy at the nal cutoff, and 26 ptshaddiedwithout subsequent therapy. M
Following PD, 95/194 (49.0%) pts randomized to VenR and 131/195 (67.2%) pts randomized to BR had received subsequent anti-CLL therapy



* Updated censoring was applied as a correction for patients who received a next-line therapy and had not progressed a second time, who were censored too early
(at the time of PD in the main study, before administration of the next-line therapy); † Stratified HR presented.

Harrup R, et al. ASH 2023. Abstract P1898 (Poster).

Patients initially randomized to VenR had a longer time to second PFS event than those initially randomized to BR
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At risk:
VenR

BR

Second PFS*
(median follow-up: 85.7 months)

Time on VenR

VenR BR
HR (95% CI)
p value 

0.49 (0.35–0.69)†

Stratified p<0.0001

VenR

BR77.8 mos
Median PFS



• Baseline characteristics: generally unfavorable genetics
• Median PFS1: 45.7 months (range 36−58)2

• Median treatment-free interval to PD: 
23.6 months (range 10−32)2

* Assessed by array comparative genomic hybridization; † Assessed by NGS.
GC, genomic complexity; IGHV, immunoglobulin heavy chain variable region; NGS, next-generation sequencing.

1. Kater A, et al. EHA 2023. Abstract S201 (Oral); 2. Kater AP, et al. ASH 2020. Abstract 125 (Oral).

Unfavorable baseline characteristics were over-represented among VenR re-treated patients

VenR 

BR

VenR (N=34)

PD

PD

N=34 enrolled in the MURANO re-treatment / 
crossover substudy1,2

n=25

n=9

VenR-
re-treated 
patients, % 

(n=25)

32

20

48 del(17p)*/
TP53†

Yes No Unknown

28

32

40
del(17p)*

Yes No Unknown

32

1236

20

GC*

≥5 Unknown3–4 0–2

88

4 8

IGHV

Mutated UnknownUnmutated

n=25 VenR sub-study re-treated patients

MURANO substudy: MURANO protocol amendment for re-treatment/crossover



NR, not reported. 

Kater A, et al. EHA 2023. Abstract S201 (Oral).

MURANO substudy: Clinical outcomes for patients re-treated with VenR
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PFS for VenR-re-treated patients
(median follow-up 33.4 months)

VenR
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Best ORR, % 72.0
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Best ORR in the substudy for 
patients who achieved uMRD at 

EoT in main study

• 44% of patients in the 
substudy never achieved 
uMRD in the main study;

• Amongst Ven-R retreated 
patients, 8 (32%) achieved 
uMRD at the retreatment 
EOCT; all responded with 7/8 
achieving CR/PR.



Venetoclax retreatment of patients with chronic lymphocytic leukemia after a previous 
venetoclax-based regimen

Thompson et al , Blood Adv, 2022.

multicenter, international retrospective study (11 patients from the MURANO trial)

At a median follow-up of 10 months (range 1-50 months), the median Ven2 PFS for the overall cohort was 25 months (95% CI, 
17-42 months

ORR of 79.5% to 
re-exposure



JANUARY 2020 x VOLUME 4, NUMBER 

the favorable outcomes associated with uMRD attainment are 
comparably predicted by PB or BM assessment.the majority of patients who ultimately achieve uMRD with venetoclax therapy do so within 24 

months, and ongoing unaltered therapy beyond this time rarely eradicates persistent MRD.

LEW et a JANUARY 2020

Retrospective 
analysis was 
performed on data 
from 62 patients 
treated with 
venetoclax



Acquisition of the Recurrent Gly101Val Mutation in BCL2 Confers Resistance to Venetoclax

BCL2 G101V mutations: preceded PD by ≤25 months, median 32 
months on venetoclax)

1. Ahn IE, et al. Blood 2017; 129:1469–1479; 2. Blombery P, et al. Cancer Disov 2019; 9:342–353.

Acquired point mutation in BCL2 arising recurrently and exclusively 
in venetoclax-treated patients., after sustained venetoclax exposure 
(median 36 months)



Fixed-duration therapy comes of age in CLL: long-term results of MURANO and CLL14 trials

Stefano Molica and David Allsup EXPERT REVIEW OF ANTICANCER THERAPY 2024, 

<



Algorithm for relapsed/refractory CLL

Current Oncology Reports (2023)Florian Simon· Jan-Paul Bohn



The prospective ReVenG study investigates the efficacy of fixed duration VenO
retreatment in patients with CLL after prior Ven-based therapy

† 28-day cycles, O: 100 mg (IV) D1, 900 mg D2, 1,000 mg D8 and D15 of C1, then 1,000 mg IV D1 C2–6; Ven: 5-week ramp-up 
(20–400 mg) PO QD D22 of C1, then 400 mg OD C3–12 (Cohort 1) or C3–C24 (Cohort 2). 

EoCT, End of Combination Treatment;  

Cohort 1
Patients who progressed 

>24 mo after 1L VenO completion

Cohort 2
Patients who progressed 

≥12–24 mo after 1L VenO completion

N≤15

VenO × 6C 
+ 

venetoclax × 6C
N~60

VenO × 6C 
+ venetoclax × 18C

ACTIVELY RECRUITING PHASE 2

This slide contains information on uses of venetoclax that have not been approved.

ReVenG: 
VenO re-treatment in patients with 

relapsed CLL (N~75)†,1

• CR/CRi at EoCT and EoT
• ORR at EoT
• uMRD at EoCT and EoT
• PFS

• OS
• TTNT
• Safety

Key secondary endpoints:Primary endpoint:

ORR at EoCT
(3 months after completing 6 cycles of VenO)

1. Davids M, et al. ASH 2021. Abstract 2634 (Poster).



The study's objective is to 
assess the superiority of 
adding time limited 
pirtobrutinib to the MURANO 
regimen, hypothesized to 
delay disease progression in a 
largely BTKi-pretreated 
population

Woyach, et al. ASCO 2023, Poster # 131b



Response assessment, including assessment of MRD, was performed at screening (before ibrutinib), week 8 (before venetoclax), 
month 8 (6 months of combination treatment), month 14 (12 months of combination treatment), and month 26 (24 months of 
combination treatment). uMRD defined as <10-4 in PB and BM by flow cytometry.
* Four patients stopped ibrutinib before adding venetoclax because of AEs; 50 patients successfully initiated venetoclax.
BR, bendamustine + rituximab; CIT, chemoimmunotherapy; FCR, fludarabine + cyclophosphamide + rituximab; IVen, ibrutinib + venetoclax. 1. Hillmen P, et al. J Clin Oncol 2019; 37:2722–2729;

2. Munir T, et al. ASH 2022. Abstract 91 (Oral).

Venetoclax 5-week ramp-up 
then 400 mg QD

Months

Phase 2 Trial in Patients with R/R CLL (Prior Therapy with 
CIT/Presence of del[17p] and Prior Therapy Failure)1

0 1 2 3 4 26

Ibrutinib 420 mg QD

Baseline Characteristics2 IVen (N=54)*

Median age, years (range) 64 (31–83)

Male sex, n (%) 37 (69)
Current Binet Stage, n (%)

A
B
C
Not known

12 (22)
18 (33)
22 (41)

2 (4)
Lymph nodes, bulky ≥5 cm, n (%) 4 (8)

del(17p), n/N (%) 10/50 (20)

del(11q), n/N (%) 13/51 (25)

IGHV unmutated, n (%) 40 (74)

Prior therapies, median (range) 1 (1–6)

Prior FCR/BR, n/N (%) 44/54 (82)

Relapse ≤3 years of FCR/BR, n/N (%) 22/44 (50)

Prior idelalisib, n/N (%) 11/54 (20) 

Duration of therapy 
defined by MRD 

5



Munir T, et al. ASH 2022. Abstract 91 (Oral).

PB MRD* Responses over Time BM MRD* Responses over Time

Data lock: November 1, 2022. * uMRD defined as <10-4 in PB and BM by flow cytometry.
BM, bone marrow; PB, peripheral blood; IVen, ibrutinib + venetoclax.

IVen led to improvement in the depth of PB and BM MRD reduction over time, which persisted to month 38
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MRD negativity was achieved in the blood of 28 (53%) and the marrow of 19 (36%). 



Data lock: November 1, 2022.
NR, not reached; IVen, ibrutinib + venetoclax.

).

PFS (n=50)

n=50
Estimated 36-month PFS, % 
(95% CI)

96% 
(85–99)

Estimated 60-month PFS, % 
(95% CI)

78%
(63–88)

Median PFS NR

50 50 49 48 37 21
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Patients at risk

IVen combination therapy resulted in 60-month PFS and OS rates of 78% and 91%, respectively

OS (n=50)

n=50

Estimated 36-month OS, % 
(95% CI)

98% 
(86–100)

Estimated 60-month OS, % 
(95% CI)

91%
(78–97)

Median OS NR

Munir T, et al. ASH 2022. Abstract 91 (Oral



).

AEs of Interest ≥5% Any Grade, Events 
(Patients) IVen (N=54)

Grade Any 1/2 3 4

Neutrophil count decreased 37 (13) 3 (3) 24 (11) 10 (5)

Bruising 38 (20) 38 (20) 0 0

Blood blister(s)/bleeding 14 (10) 12 (8) 2 (2) 0

Atrial fibrillation/flutter 6 (5) 3 (3) 3 (2) 0

Eye hemorrhage 6 (5) 5 (4) 1 (1) 0

Data lock: November 1, 2022.
TLS, tumor lysis syndrome; IVen, ibrutinib + venetoclax.

Safety profiles showed no new safety signals or increases in known AEs 

• 1 case of Grade 3 TLS

Munir T, et al. ASH 2022. Abstract 91 (Oral



Numero pazienti 36
Età mediana 69
Numero di terapie precedenti:
1 22(61%)
2 11(30%)
3 3( 8,3%)
Precedenti BTKi 9 (25%)
del(17p) /Tp53 mt 6 (16%)
IGHV non mutato 21 (58%)

High tumor burden 8 (22%)

CASISTICA DEI PAZIENTI SOTTOPOSTI A TERAPIA CON VENETOCLAX E RITUXIMAB 
(POLICLINICO DI BARI)

Risposte Numero pazienti36
RC 21(58%) 

RP 9 (25%)

PD 5(13%)

SD 0

Richter 1 (2,7 %)

EXITUS 2 (5 %)

tossicita qualsiasi grado 
Neutropenia 31 (86%)
Infezioni 15(41%)
TLS 0
Tossicita
gastroeneterologica 9(25%)

Covid sintomatico (con 
ricovero) 2(5%)

Pazienti in corso di trattamento 9 (25%)

PZ  che hanno completato il trattamento 21 (58%)

Pazienti che hanno interrotto  il trattamento per PD/SR 4 (11%)

Pazienti che hanno interrotto  il trattamento EA (HCC in cht) 1 (2,7%)

Pazienti che hanno interrotto per trapianto allogenico 1 (2,7%)

Terapie successive: 6
BTKi 4 (66%)
R-CHT 1 (16%)

Trapianto allogenico 1 (16%)



Conclusioni

• La terapia a durata fissa di associazione Venetoclax e Rituximab rappresenta 
una terapia standard nella CLL R/R con ottimi risultati di  MRD, ORR, PFS, OS, 
TTNT e ritrattamento

• Importanza della MRD e necessita di standardizzazione nella pratica clinica

• Nuovi studi con schemi di terapia MRD guidati per una terapia 
individualizzata e  limitata nel tempo 


