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Results: MURANO main study

Efficacy outcomes 

• Median (range) follow up for efficacy was 86.8 months (0.3–99.2) for VenR and 84.4 months 

(0.0–95.0) for BR.

• PFS and OS benefits with VenR over BR were sustained at 7 years (Figure 2). 

Results: MURANO retreatment/crossover substudy 

Substudy population

• Of the 34 patients with PD who entered the substudy, 25 were retreated with VenR:

̶ Median time (range) from the final study drug dose in the main study to VenR retreatment in the 

substudy was 2.3 years (1.2–3.1)

̶ Median follow up (range) was 33.4 months (2.7–44.0).

• Most patients who received VenR retreatment were classified as high risk (Table 2).

Efficacy outcomes and MRD status amongst VenR-retreated patients

• Among the VenR-retreated patients, median PFS (95% CI) was 23.3 months (15.6–24.3), 

best ORR was 72.0%, complete response rate was 24%; median OS was not reached.

• Overall, 44% of patients in the substudy never achieved uMRD in the main study.

• Eight VenR-retreated patients achieved uMRD at the retreatment EOCT, all of whom 

responded: CR/CR with incomplete count recovery, n=4; nodular partial remission (PR)/PR, 

n=3; stable disease, n=1

– No patients retained their uMRD status at the retreatment EOT.

• The Phase 3 MURANO trial reported superior PFS and OS with fixed-duration VenR vs 

BR in patients with R/R CLL1  

̶ At the 5-year update, the median PFS was 53.6 vs 17.0 months (P<0.0001), and 5-year 

OS rates were 82.1% vs 62.2% (P<0.0001) in patients treated with VenR vs 

BR, respectively2

̶ At 48 months of follow up, deep responses with uMRD were associated with 

favorable PFS.3

• We report efficacy of VenR vs BR from the final analyses of MURANO, with a data cut off 

of 3 August 2022 and ~7 years median follow up.
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Methods

• MURANO is a global, phase 3, open-label, randomized study (Figure 1).

• Peripheral blood MRD was measured centrally by allele-specific oligonucleotide-

polymerase chain reaction (PCR) and/or flow cytometry (<10–4 threshold for uMRD).

• All adverse events (AE) were reported until 28 days after the last dose of Ven or 90 days 

after last dose of R, whichever was longer. After this, only deaths, serious AEs, or AEs of 

concern that were believed to be Ven-related were reported. 

Subsequent anti-leukemic treatment

• Time to next anti-leukemic treatment (TTNT) (95% CI) was longer for VenR at 63.0 

months (56.1–73.6) vs 24.0 months (20.7–29.5) for BR (HR 0.30).

• Overall, 95 (49.0%) VenR-treated patients and 131 (67.2%) BR-treated patients received 

subsequent anti-leukemic treatment.

MRD status

• Achievement of uMRD was associated with prolonged PFS in VenR-treated patients 

(Figure 3).

• Most patients who received the full 2 years of VenR treatment had uMRD at EOT; 

generally, MRD conversion with subsequent PD did not occur until ~4 years post EOT 

(Figure 4).

• Favorable baseline characteristics were over-represented among patients with enduring 

uMRD (Table 1).

• In this final long-term analysis of the MURANO trial, PFS and OS benefits for 2-year fixed 

treatment with VenR over BR were sustained, and longer TTNT with VenR was observed 

vs BR.

• Achievement of uMRD was associated with prolonged PFS in VenR-treated patients.

• In patients retreated with VenR in the substudy, best ORR was 72.0% and uMRD was still 

attainable in this high-risk population.

• Retreatment with VenR is a viable option for pretreated patients, based on ORR and 

uMRD findings.

• Overall, these data continue to support the use of fixed-duration VenR in R/R CLL.

Table 2. Baseline characteristics of substudy patients

Conclusions

Figure 1. MURANO (NCT02005471) study design 

*Investigator-assessed progressive disease according to International Workshop on Chronic Lymphocytic Leukemia (iwCLL) criteria. C, cycle; D, day; del(17p), deletion 17p; 

EOCT, end of combination treatment; EOT, end of treatment; max, maximum; PD, progressive disease; Rand, randomization.
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Summary

The MURANO study 

(NCT02005471) showed superior 

progression-free survival (PFS) and 

overall survival (OS) with 

fixed-duration venetoclax-rituximab 

(VenR) vs bendamustine-rituximab 

(BR) in patients with 

relapsed/refractory (R/R) chronic 

lymphocytic leukemia (CLL)

We report the final analyses of 

MURANO, with 7 years median 

follow up

In this final long-term analysis of the 

MURANO trial, PFS and OS benefits 

for 2-year fixed treatment with VenR 

over BR were sustained

Retreatment with VenR is a viable 

option for pretreated patients, 

based on best overall response 

rate (ORR) and undetectable(u) 

minimal residual disease 

(MRD) findings

*Including the VenR treatment they received in the main study. †Assessed by aCGH. ‡Assessed by NGS. §Assessed by PCR. 

Figure 4. Disease status of patients at and beyond EOT

*Investigator-assessed PD according to iwCLL criteria. †Sustained uMRD is defined as uMRD after EOT.
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MRD status (cont.)

• Among the 14 patients with sustained uMRD after EOT, median number of prior therapies 

was 1 (range 1–3).

• Among the small group of patients with favorable disease biology (IGHV mutated, no TP53 

aberrancy and no GC), a portion (7/43 [16.3%]) had very long term enduring uMRD 

following 2 years of VenR.

Safety

• No new safety signals were identified since the 5-year data cut,2 with all patients outside of 

the AE reporting window. 
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GC was defined as ≥3 copy number alterations. *Assessed by NGS. †Biomarker evaluable population. ‡Favorable characteristic. §Assessed by PCR. ¶Assessed by aCGH. 

aCGH, array comparative genomic hybridization; GC, genomic complexity; IGHV, immunoglobin heavy chain variable region genes; NGS, next generation sequencing; 

TP53, tumour protein 53.

Table 1. Summary of baseline mutations in the VenR-treated patients by uMRD status  

Figure 3. Median PFS and OS at EOT for patients who completed 2 years of Ven without PD

Low MRD+ is defined as ≥1 CLL cell/10,000 leukocytes to <1 CLL cell/100 leukocytes, high MRD+ is defined as ≥1 CLL cell/100 leukocytes. Stratified HR (95% CI) for Low MRD+ vs 

High MRD+: PFS, 3.22 (1.04–9.97), P=0.0350; OS, 2.27 (0.44–11.69), P=NS. *Investigator-assessed PD according to iwCLL criteria. †Stratified HRs and P-values are presented,

P-values are descriptive only. NS, not significant.
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Figure 2. PFS and OS of VenR vs BR

*Stratified HR is presented, unstratified HR=0.25. †P-values are descriptive only. ‡Stratified HR is presented, unstratified HR=0.54. CI, confidence interval; HR, hazard ratio;

NE, not estimable.
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