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Both cBTKi and BCL2i-anti-CD20 mAb are highly effective therapies for R/R CLL

These therapies may be used sequentially in either order (independent mechanisms of action and resistance) 

There are limitations to this understanding:

- a lack of randomized data informing the efficacy of both possible sequences

- a lack of comprehensive distinction between novel therapy-exposed and -refractory patients

- most patients with RR CLL in pivotal studies have previously received CIT.

Fixed vs continuous treatment: general considerations in the 
sequencing of therapies for R/R CLL
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5

Chronic Lymphocytic Leukemia

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

MURANO 7 years follow up: final analyses aims

• Update PFS and OS

• Information on time to next anti-leukemic treatment (TTNT)

• Impact of MRD status on long term outcomes
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Chronic Lymphocytic Leukemia

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



7

Chronic Lymphocytic Leukemia

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

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

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

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



Prior therapies at baseline were mainly CIT in the Murano trial

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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Continuous FDT Off treatment

CIT         à BTKi à V-R

FDT Off treatment
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Thomas E. Lew et al, Blood Adv 2024 

Table 1. Patient characteristics before VEN-containing regimen

VEN-R VEN monotherapy Whole cohort

Clinico-pathologic characteristics before VEN

n 32 15 47

Age, y (median, range) 70.5 (49-84) 68 (47-86) 70 (47-86)

Treatments (n) before VEN (including cBTKi)* 2 (1-5) 3 (1-7) 2 (1-7)

Chemoimmunotherapy exposed 28 (89%) 14 (93%) 42 (89%)

Fludarabine refractory (<PR or PD within 6 mos) 3 (9%) 1 (7%) 4 (9%)

First cBTKi-containing therapy

Ibrutinib 23 (72%) 14 (93%) 37 (79%)

Acalabrutinib 1 (3%) 0 (0%) 1 (2%)

Zanubrutinib 8 (25%) 1 (7%) 9 (19%)

Reason for BTKi cessation

PD 25 (78%) 13 (87%) 38 (81%)

Toxicity 7 (22%) 2 (13%) 9 (19%)

Time to progression after cBTKi initiation, mos
(median, range)

32 (6.3-83.1) 24.0 (1.1-90.7) 31.5 (1.1-90.7)

Intervening therapy between cBTKi-containing
regimen and VEN

None 29 (91%) 13 (87%) 42 (89%)

Bendamustine-R 0 (0%) 1 (7%) 1 (2%)

Methylprednisolone-R 0 (0%) 1 (7%) 1 (2%)

Pirtobrutinib 3 (9%) 0 (0%) 3 (6%)

Genetics before VEN-containing regimen

IGHV unmutated 13 of 15 (87%) 5 of 6 (83%) 18 of 21 (86%)

Genomic complexity (≥5 lesions) 8 of 16 (50%) 3 of 8 (38%) 11 of 24 (46%)

del17p and/or TP53 mutated 17 of 24 (71%) 9 of 14 (64%) 26 of 38 (68%)

BTKi resistance mutation(s) detected 13 of 16 (81%) 2 of 5 (40%) 15 of 21 (71%)

Outcomes after VEN-based therapy

Best iwCLL response to VEN-based regimen

CR¶ 6 (19%) 3 (20%) 9 (19%)

PR 20 (63%) 4 (27%) 24 (51%)

SD 3 (9%) 4 (27%) 7 (15%)

PD 2 (6%) 0 (0%) 2 (4%)

Not evaluated† 1 (3%) 4 (27%) 5 (11%)

uMRD attained in PB or BM‡ 7 of 10 (70%) 1 of 5 (20%) 8 of 15 (53%)

Reason for VEN cessation

PD 9 (28%) 6 (40%) 15 (32%)

Remains on VEN at last follow-up 10 (31%) 3 (20%) 13 (28%)

Completed time-limited therapy 6 (19%) 0 (0%) 6 (13%)

Proceeded to allo-SCT 3 (9%) 1 (7%) 4 (9%)

Toxicity§ 1 (3%) 3 (20%) 4 (9%)

Other|| 3 (9%) 2 (13%) 5 (11%)

IGHV, immunoglobulin heavy-chain variable region gene; iwCLL, International Working Group on CLL; PR, partial response; SCC, squamous cell carcinoma; SD, stable disease; t-MN,
therapy-related myeloid neoplasm.
*One patient previously had undergone allo-SCT; 5 patients received a BTKi-containing regimen as first-line therapy;
†Not evaluated because of early death (infection, n =3; t-MN, n =2);
‡uMRD, defined as <1 CLL cell per 10 000 leukocytes by flow cytometry;
§Fatal infection (n = 2), fatal intracranial hemorrhage (n = 1), and recurrent neutropenia (n = 1);
|| t-MN (n = 2), radiotherapy for anal SCC (n =1), metastatic SCC (n =1), metastatic melanoma (n =1);
¶BM and CT evaluation was performed in 11 of 23 (48%) patients with clinical parameters consistent with CR, patients not assessed by both methods were classified as achieving PR.

1440 RESEARCH LETTER 26 MARCH 2024 • VOLUME 8, NUMBER 6
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nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/8/6/1439/2218978/blooda_adv-2023-011327-m

ain.pdf by Paolo Sportoletti on 02 April 2024
VEN-R for cBTKi- and chemoimmunotherapy-exposed R/R CLL

The largest series of patients receiving VEN-R intended as
time-limited therapy for cBTKi-exposed CLL

Retrospectively reviewed records of 47 consecutive patients

Treated at the Royal Melbourne Hospital and Peter MacCallum
Cancer Centre (Melbourne), the Princess Alexandra Hospital 
(Brisbane), and Royal North Shore Hospital (Sydney)

November 2016 and February 2023 

Received VEN-containing therapy for cBTKi-exposed CLL
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Outcomes after VEN-R for patients with cBTKi-exposed CLL

Figure 1), 25 (78%) patients discontinued cBTKi because of pro-
gressive disease (PD) and the median time to progression from
cBTKi initiation was 32 months (range, 6.3-83.1 months). cBTKi-
resistance mutations were detected in 13 of 16 patients tested
(81%; supplemental Table 1). VEN-R therapy was the immediate
next treatment in 91% of cases; 3 patients received intervening
pirtobrutinib. The median time from cessation of BTKi to initiation of
VEN-R was 26 days (range, 0-37 months). Before VEN-R
commencement, most patients had high-risk disease genetics:
unmutated immunoglobulin heavy-chain variable region gene (13 of
15; 87%), genomic complexity (8 of 16; 50%), and del(17p) and/or
TP53 mutation (17 of 24; 71% [both lesions in 7 of 20 (35%)
patients]). The objective response rate (ORR) to VEN-R was 81%
(26 of 32). Of the 21 patients with clinical parameters consistent
with complete response (CR), computed tomography and BM
evaluation was performed in 8 (38%) patients. The formal CR rate
was 19% (6 of 32 patients). Among the 10 patients assessed (6 in
partial response and 4 in CR), PB/BM uMRD was attained in 7
(70%) patients. At a median follow-up of 20.6 months (range, <1-
58.6 months), 10 (31%) patients remain on VEN and 22 (69%)
have ceased therapy because of: PD (n = 9; 28%), completion of
time-limited therapy (n = 6; 19%), planned allo-SCT (n = 3, 9%),
toxicity (n = 1, 3%), or intercurrent malignancy (n = 3, 9%). The
median duration of VEN exposure was 10.0 months (range, <1-
27 months). Of 6 patients who completed time-limited therapy, 3
developed progressive CLL at 3, 5, and 17 months off treatment,
respectively; 2 remain in remission at <1 and 3 months off treat-
ment; and 1 died of infection in remission, 22 months after VEN
cessation. The median PFS after VEN-R initiation was 25.9 months
(95% confidence interval [CI], 9.2-42.2) and the median OS was
46.1 months (95% CI, 21.9-not estimable [NE]; Figure 1A). Among
3 patients previously treated with pirtobrutinib, 2 proceeded to allo-
SCT in CR and remain alive in remission at 3 and 8 months after
transplant, respectively; the third died of therapy-related myeloid
neoplasm, 2 months after initiating VEN-R. The median PFS and
OS for patients receiving continuous VEN monotherapy was
10.5 months (95% CI, 1.1-28.9) and 30.5 months (95% CI,
1.1-NE), respectively (Figure 1B).

Among the 12 patients who developed PD after VEN-R, disease
histology was CLL in 4 (33%), diffuse large B-cell lymphoma–type
Richter transformation (RT) in 6 (50%), with 1 case each of
Hodgkin-type RT (8%) and interdigitating dendritic cell neoplasm
(8%). From the time of PD after VEN, the median OS was
11.4 months (95% CI, 3.3-NE). Histology at PD and causes of
death are shown in supplemental Table 2.

Univariate analyses were performed to assess correlation between
pre-VEN clinico-pathologic variables with PFS after VEN-based
therapy (supplemental Table 3). The presence of del(17p) and/or
TP53 mutations was significantly associated with inferior PFS
(hazard ratio, 3.55; 95% CI, 1.03-12.17; P = .044; Figure 1C).
Among 5 patients without prior chemoimmunotherapy exposure, 2
developed PD at 6 and 9 months after VEN initiation, respectively,
and 3 remain on VEN at last follow-up (range, 8-17 months).
Among 8 patients who attained uMRD on VEN-based therapy, 2
proceeded to allo-SCT in ongoing remission; 2 remain on VEN at
last follow-up at 14 and 19 months, respectively; 2 developed PD
at 8 and 27 months after VEN-initiation, respectively; 1 died of
heart failure in remission 46 months after VEN-initiation; and 1
remains in remission at 59 months despite ceasing VEN because
of recurrent neutropenia after 2.5 months of therapy.

Herein, we report, to our knowledge, the largest series of patients
receiving VEN-R intended as time-limited therapy for cBTKi-
exposed CLL, an increasingly commonly encountered clinical
scenario. In the phase 3 MURANO trial of VEN-R in RR CLL, the
end of combination treatment rate of PB uMRD was 62%, the
median PFS was 53.6 months, and the majority of patients expe-
rienced durable treatment-free remissions.4,23 Among this cBTKi-
exposed cohort, despite frequent responses, the median PFS
was 25.9 months and durable treatment-free remissions were
infrequently observed. RT at disease progression was common (8
of 12; 67%). These outcomes are consistent with other reports of
VEN monotherapy among patients with cBTKi-exposed CLL, and
comparable with alternative therapeutic options for such patients.
Although more heavily pretreated (median, 4 prior lines of therapy),
continuous VEN monotherapy achieved a similar ORR (65%) and

60

A

0 12 24 36 48
0

25

50

75

100

Time since initiation of
VEN-R (months)

Pr
ob

ab
ilit

y o
f s

ur
viv

al

PFS
OS

VEN-R cohort

PFS 32 15 6 2
OS 32 24 8 6

B

PFS
OS

120 24 36 48 60
0

25

50

75

100

Time since initiation of
VEN (months)

Pr
ob

ab
ilit

y o
f s

ur
viv

al

VEN-monotherapy

PFS 315
15

2
OS 7 6 2 2

C

0 12 24 36 48 60
0

25

50

75

100

Time since initiation of
VEN-based therapy (months)

%
 P

FS

del(17p) and/or
TP53 mutated
Neither del(17p)
nor TP53 mutated

P = .044

PFS stratified by TP53 status

Del(17p)/TP53mut 26 11 4
Neither 12 5 3 1 1

Figure 1. Outcomes after VEN-based regimens for patients with cBTKi-exposed CLL. (A) PFS and OS for patients who received VEN-R; (B) PFS and OS for patients who

received VEN monotherapy; and (C) PFS, stratified by TP53 status for patients receiving VEN-based therapy.
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venetoclax discontinuation were enrolment into the 
extension study (48 [19%] of 258 patients; whereby 
patients were recorded as having discontinued 
venetoclax treatment in VENICE-1 so they could receive 
venetoclax in the subsequent study) and progressive 
disease (48 [19%] patients) and adverse events (39 [15%;]; 
figure 1). Median duration of treatment exposure 
was 108 weeks (IQR 73·7–190·0) in the overall cohort, 
110 weeks (85·9–202·1) in the BCRi-naive group, and 
107 weeks (24·3–119·6) in the BCRi-pretreated group. 
Median follow-up in the overall cohort was 49·5 months 
(IQR 47·2–54·1), 49·2 months (47·2–53·2) in the 

BCRi-naive group, and 49·7 months (47·4–54·3) in the 
BCRi-pretreated group.

Patients were predominantly male (180 [70%]) and 
White (252 [98%]) with a median age of 68 years 
(IQR 61–74; table 1). Median number of previous chronic 
lymphocytic leukaemia therapies was 2 (IQR 1–3) in the 
overall cohort, 1 (1–2) in the BCRi-naive group, and 
3 (2–4) in the BCRi-pretreated group. Among 67 patients 
with previous BCRi treatment, 50 (75%) patients had 
received ibrutinib, 26 (39%) patients had received 
idelalisib, and two patients had received acalabrutinib; 
11 patients had received both ibrutinib and idelalisib. 
82 reasons were recorded for the discontinuation of the 
78 BCRi treatments; 23 were progressive disease and 
47 were toxicities. Median treatment duration of previous 
BCRi was 9·0 months (IQR 4·0–20·7; n=67). Centrally 
assessed IGHV mutation mutations were reported for 
42 (27%) of 153 patients, del(17p) for 35 (20%) of 
172 patients, and TP53 mutations for 42 (24%) of 
173 patients with mutation data in the overall cohort; 
35 (20%) of 172 patients with data for genomic complexity 
had high genomic complexity (≥5 copy number 
aberrations). Concordance rates for centrally assessed 
and locally assessed genomic characteristics are listed in 
the appendix (p 8).

In the overall cohort, complete remission or complete 
remission with incomplete marrow recovery rate at week 
48 was 84 (33%) of 258 patients (95% CI 26·9–38·6; 
figure 2). The complete remission or complete remission 
with incomplete marrow recovery rate in BCRi-naive 
patients (primary endpoint) was 35% (66 of 191 patients; 
95% CI 27·8−41·8), with an RR of 1·29 (95% CI 
0·76–2·17). The complete remission or complete 
remission with incomplete marrow recovery rate was 
27% (18 of 67 patients; 95% CI 16·8–39·1) in the BCRi-
pretreated group. The complete remission or complete 
remission with incomplete marrow recovery rate was 
similar across subgroups based on sex, race, age group, 
Eastern Cooperative Oncology Group performance status, 
previous number of therapies, absolute lymphocyte 
count, and baseline node size (appendix p 26). Overall 
complete remission or complete remission with 
incomplete marrow recovery rate was 28% (11 of 
39 patients) and 38% (35 of 93 patients) in patients with 
and without a TP53 mutation, and 27% (12 of 44 patients) 
and 34% (59 of 172 patients) in patients with and without 
del(17p) per investigator-assessed mutation status. 
Complete remission or complete remission with 
incomplete marrow recovery rates were similar regardless 
of number of previous therapies in the overall population 
(one therapy, 34% [36 of 106 patients]; two therapies, 33% 
[21 of 64 patients]; and more than two therapies, 31% 
[27 of 88 patients]). The overall response rate was 80% 
(206 of 258 patients) overall, 85% (163 of 191 patients) in 
the BCRi-naive group, and 64% (43 of 67 patients) in the 
BCRi-pretreated group (table 2). Post-hoc analyses of 
the effect of prognostic factors—namely, IGHV and TP53 (Figure 3 continues on next page)
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Open-label, single-arm, phase 3b trial (VENICE-1) assessing activity and safety of venetoclax monotherapy in R/R CLL 
stratified by previous exposure to a BCRi

Venetoclax monotherapy is an effective strategy for treating BCRi-
naive and BCRi-pretreated patients (VENICE-1 trial) 

Median duration of treatment exposure: 108 weeks
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study drug treatment at any time if the investigator 
considered it necessary for any reason. Such reasons 
included unsatisfactory response to therapy requirement 
for other cancer treatment during the study period, 
unacceptable toxicity, the patient became pregnant while 
on study, drug protocol non-compliance, and 
determination that it is in the patient’s best interest.

Quality of life was assessed using the EuroQol 5 
Dimensions 5 Levels Questionnaire (EQ-5D-5L), the 
Functional Assessment of Cancer Therapy–Leukemia 
(FACT-Leu) questionnaire, and the Functional Assessment 
of Chronic Illness Therapy–Fatigue (FACIT-F) scale 
(appendix p 4).

Methods for minimal residual disease and molecular 
assessments are detailed in the appendix (pp 3–4). Array-
based genomic complexity status was defined by 
numbers of copy number aberrations: non-complex 
(0–2), low (3–4), or high (≥5), as has been previously 
defined.17

Adverse events were monitored and recorded 
throughout the study. Recommended dose modifications 
are in the appendix (p 5). Safety analyses were performed 
on patients who received at least one dose of venetoclax. 
Safety evaluations included drug exposure, adverse 
events, serious adverse events, deaths, and laboratory 
parameters. Adverse event analyses only included 
treatment-emergent adverse events with onset on or after 
first dose and 30 days less after the last dose. Adverse 
event severity was rated according to NCI Common 
Terminology Criteria for Adverse Event (v4.03).

Outcomes 
The primary efficacy endpoint was complete remission 
rate (defined as the proportion of patients who had a 
complete remission or complete remission with 
incomplete marrow recovery as their best response [per 
investigator assessment] based on the 2008 modified 
International Workshop on Chronic Lymphocytic 
Leukaemia criteria) in BCRi-naive patients.

Secondary efficacy endpoints were complete remission 
or complete remission with incomplete marrow recovery 
in BCRi-pretreated patients, progression-free survival 
(days from first dose to earliest disease progression or 
death), overall response rate (complete remission, 
complete remission with incomplete marrow recovery,  
nodular partial remission, or partial remission rates), 
duration of response (days from first response to earliest 
recurrence or progressive disease), time to progression 
(days from first dose to earliest disease progression), and 
overall survival (days from first dose to death). 
Exploratory efficacy endpoints were assessment of 
minimal residual disease and rate of minimal residual 
disease negativity (defined as the proportion of patients 
with <1 chronic lymphocytic leukaemia cell per 
10 000 leukocytes [<10–⁴] in peripheral blood and bone 
marrow). Patient-reported quality of life, assessed 
through the FACT-Leu, FACIT-F, and EQ-5D-5L 

All patients 
(N=258)

BCRi-naive 
group (n=191)

BCRi-pretreated 
group (n=67)

(Continued from previous page)

Mutation presence (centrally assessed)†

IGHV mutational status 

Mutated 42 (16%) 30 (16%) 12 (18%)

Unmutated 111 (43%) 86 (45%) 25 (37%)

Missing or indeterminate 105 (41%) 75 (39%) 30 (45%)

17p deletion‡

Present 35 (14%) 20 (11%) 15 (22%)

Absent 137 (53%) 107 (56%) 30 (45%)

Missing or indeterminate 86 (33%) 64 (33%) 22 (33%)

TP53 mutation

Present 42 (16%) 28 (15%) 14 (21%)

Absent 131 (51%) 100 (52%) 31 (46%)

Missing or indeterminate 85 (33%) 63 (33%) 22 (33%)

Genomic complexity category

High 35 (14%) 21 (11%) 14 (21%)

Low 36 (14%) 31 (16%) 5 (8%)

Non-complex 101 (39%) 75 (39%) 26 (39%)

Missing 86 (33%) 64 (34%) 22 (33%)

Absolute lymphocyte count, ×10⁹/L

<25 122 (47%) 86 (45%) 36 (54%)

≥25–<100 92 (36%) 71 (37%) 21 (31%)

≥100 40 (16%) 32 (17%) 8 (12%)

Not reported§ 4 (2%) 2 (1%) 2 (3%)

Largest lymph node diameter, cm

<5 165 (64%) 121 (63%) 44 (66%)

5–<10 56 (22%) 43 (23%) 13 (19%)

≥10 31 (12%) 23 (12%) 8 (12%)

Not reported§ 6 (2%) 4 (2%) 2 (3%)
 
Data are n (%) unless otherwise stated.  BCRi=B-cell receptor pathway inhibitor. NA=not applicable. *Patient 
discontinued during ramp-up and before any post-baseline disease assessment. †Mutation data were not mandatory 
for inclusion into the study. ‡Determined by array comparative genomic hybridisation. §Values were not recorded 
≤24 h before venetoclax initiation.

Table 1: Demographic and disease characteristics 

Complete remission rate 
Partial remission rate (nodular partial response or partial response)
Overall response rate

Overall cohort
(N=258)

BCRi-naive group
(n=191)

BCRi-pretreated group
(n=67)

0
10
20
30
40
50
60
70
80
90

100

Pr
op

or
tio

n 
of

 p
at

ie
nt

s (
%

)

33% 35% 27%

47%
51%

37%

80% 85%

64%

Figure 2: Response rates for patients with relapsed or refractory chronic 
lymphocytic leukaemia treated with venetoclax monotherapy at week 48
 BCRi=B-cell receptor pathway inhibitor. Partial response needed to be 
confirmed later than 7 weeks or more for overall response.

Articles

www.thelancet.com/oncology   Vol 25   April 2024 465

or strong or moderate cytochrome P450 3A (CYP3A) 
inducers for 7 days or less; or strong or moderate CYP3A 
inhibitors or BCRi for 3 days or less. Full inclusion and 
exclusion criteria are listed in the appendix (pp 2–3). 
Disease response was assessed at screening, and at 
weeks 24, 36, and 48. Assessment was conducted by the 
study investigator according to the 2008 modified 
International Workshop on Chronic Lymphocytic 
Leukaemia criteria. Laboratory tests were conducted at 
screening to assess eligibility and included a full blood 
chemistry and haematology panel.

The review boards of participating institutions 
approved the study protocol, which was conducted in 
accordance with the Declaration of Helsinki and the 
International Conference on Harmonization Guidelines 
for Good Clinical Practice. All patients provided written 
informed consent.

Procedures 
The starting dose for venetoclax (AbbVie, North Chicago, 
IL, USA) was 20 mg orally once daily (tablet form), and 
the dose was increased weekly to 50 mg, 100 mg, and 
200 mg, up to the target of 400 mg once daily, which was 
the dose administered for up to 108 weeks, unless earlier 

dis continuation or reduction occurred due to 
unacceptable toxicity, disease progression, or intol-
erability. Dose interruptions or dose reductions were 
applied for haematological and other toxicities related to 
venetoclax (appendix p 5). CT imaging was performed on 
all patients at screening and also at week 48, alongside 
bone marrow biopsy and aspirate to confirm response in 
patients with complete remission or complete remission 
with incomplete marrow recovery. Self-reported patient 
sex, race, and ethnicity were provided by the individual 
investigators.

Blood chemistry and haematology tests were also 
performed at 6–8 h and 24 h after the first dose increase 
in patients with low to high risk of tumour lysis syndrome.

Each patient could withdraw from the study at any 
time. Investigators could also discontinue a patient from 

Figure 1: Study profile
*Other includes receiving a medication or therapy not allowed by the protocol, 
receiving compassionate use venetoclax, death, stem-cell transplantation, 
thrombocytopenia, and withdrawal of consent.

287 patients screened

29 excluded
24 did not meet eligibility criteria

1 withdrew
4 other reasons

258 enrolled and received ≥1 dose of 
venetoclax

    191 patients BCRi naive
      67 patients BCRi pretreated

72 completed treatment with venetoclax
61 completed treatment at 108 weeks
11 completed treatment at >108 weeks

258 included in primary outcome analysis
258 included in safety analysis

186 discontinued venetoclax in VENICE-1
48 continued to extension study
48 progressive disease
39 adverse events
21 transferred to commercial venetoclax

9 physician decision
2 withdrawals by patient
1 COVID-19 logistical restriction
1 lost to follow-up
1 study terminated

16 other*

All patients 
(N=258)

BCRi-naive 
group (n=191)

BCRi-pretreated 
group (n=67)

Age

Median age (IQR), years 68 (61–72) 68 (61–74) 69 (63–75)

≥65 years 164 (64%) 118 (62%) 46 (69%)

Sex

Male 180 (70%) 136 (71%) 44 (66%)

Female 78 (30%) 55 (29%) 23 (34%)

Race

White 252 (98%) 186 (97%) 66 (99%)

Black or African American 3 (1%) 3 (2%) 0

Asian 2 (1%) 1 (1%) 1 (1%)

Other 0 0 0

Missing 1 (<1%) 1 (1%) 0

Ethnicity

Not Hispanic or Latino 248 (96%) 181 (95%) 67 (100%)

Hispanic or Latino 9 (3%) 9 (5%) 0

Missing 1 (<1%) 1 (1%) 0

Eastern Cooperative Oncology Group performance status

0 142 (55%) 110 (58%) 32 (48%)

1 95 (37%) 67 (35%) 28 (42%)

2 21 (8%) 14 (7%) 7 (10%)

Previous lines of chronic lymphocytic leukaemia-directed treatments

1 106 (41%) 101 (53%) 5 (7%)

2 64 (25%) 47 (25%) 17 (25%)

≥3 88 (34%) 43 (23%) 45 (67%)

Median (IQR) number of previous lines of anti-
chronic lymphocytic leukaemia 

2 (1–3) 1 (1–2) 3 (2–4)

Previous ibrutinib failure

First line 3 (1%) NA 3 (4%)

Second line and beyond 47 (18%) NA 47 (70%)

Not reported 208 (81%) 191 (100%) 17 (25%)

Previous idelalisib failure

First line 3 (1%) NA 3 (4%)

Second line and beyond 24 (9%) 1 (1%)* 23 (34%)

Not reported 231 (90%) 190 (99%) 41 (61%)

Previous fludarabine treatment 157 (61%) 112 (59%) 45 (67%)

(Table 1 continues on next page)

all
BCR 
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BCR 
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mutations, del17p, and genomic complexity status, as 
centrally assessed at study entry on clinical outcomes—
are reported in the appendix (pp 9–10, 28−31).

The overall median duration of response for patients 
who had a response (n=205; one patient included in the 
overall response rate analysis was excluded from the 
duration of response analysis due to a data collection 
discrepancy that could not be resolved) was 25·1 months 
(95% CI 19·4–28·6). The median duration of response 
was 24·4 months (95% CI 18·1−27·9) in the BCRi-naive 
group (n=162) and 28·6 months (95% CI 16·8−45·3) in 
the BCRi-pretreated population (n=43; appendix p 32). 
The overall time to progression (n=258) was 28·3 months 
(95% CI 23·4–32·6; appendix p 32). Median time to 
progression was 24·6 months (95% CI 21·9–30·6) for 
the BCRi-naive group (n=191) and 33·8 months (95% CI 
23·4–not estimable) for the BCRi-pretreated group 
(n=67).

In the overall cohort (n=258), 92 (36%) patients had 
progression-free survival events, with a median 
progression-free survival of 28·3 months (95% CI 
22·2–30·5; figure 3A). In the BCRi-naive group 63 (33%) 
of 191 had progression-free survival events and in the 
BCRi-pretreated group 29 (43%) of 67 had progression-
free survival events, and median progression-free 
survival was 28·8 months (95% CI 22·2–31·8) and 
23·4 months (95% CI 16·8–33·8), respectively 
(figure 3B). In the overall cohort 70 (27%) of 258 died, 
45 (24%) of 191 BCRi-naive died and 25 (37%) of 
67 patients died in the BCRi-experienced group, and; 
median overall survival was not reached in the overall, 
BCRi-naive or BCRi-experienced populations (figure 3C 
and D). Five-year survival estimates were 71% (95% CI 
65·0−76·5), 75% (95% CI 67·5−80·6), and 61% (95% CI 
47·7−71·6) for the overall, BCRi-naive, and BCRi-
experienced patients, respectively.

For the overall cohort, patients showed a mean 
improvement of 8·5 points (SD 14·4; 95% CI 6·5–10·5; 
n=204) in the EQ-5D-5L visual analogue score (VAS); this 
improvement decreased to 7·1 points (14·6; 4·8–9·4; 
n=156) by week 108. In the BCRi-naive group and BCRi-
pretreated group, mean improvements in EQ-5D-5L VAS 
scores were 8·6 (14·5; n=164) and 8·0 (14·2; n=43), 
respectively, at week 48, and 7·3 (14·4; n=124) and 
6·1 (15·8; n=32), respectively, at week 108. FACT-Leu 
subscale scores also improved at week 48 in the overall 
cohort, BCRi-naive group, and BCRi-pretreated group 
(mean scores of 6·8 [SD 8·0], n=202; 6·5 [8·2], n=161; 
and 7·8 [7·2], n=41, respectively) and at week 108 (6·0 
[9·1], n=153; 6·2 [8·8], n=122; and 5·2 [10·3], n=31, 
respectively); similarly, the FACT-Leu trial outcome index 
showed improvements at week 48 in overall (9·8 [14·2]; 
n=201), BCRi-naive (9·0 [14·5]; n=160), and BCRi-
experienced (13·0 [12·7]; n=201) populations, and 
changes were maintained at week 108. FACT-Leu general 
total score  improvements were seen at week 48 in the 
overall cohort (5·5 [12·3], n=200) and in the BCRi-naive 

group and BCRi-pretreated group (4·8 [12·2; n=160] and 
8·0 [12·7; n=40], respectively) and all were maintained at 
week 108. At week 48, patients had a mean improvement 
of 4·9 points (SD 9·4; 95% CI 3·6–6·2; n=205) from 
baseline in the FACIT-F score, which decreased by week 
108 to 3·3 points (10·0; 95% CI 1·7–4·8; n=154).

198 patients had at least one on-therapy peripheral 
blood minimal residual disease assessment, with 
60 patients missing at least one assessment. 104 of 
258 patients (40% of intent-to-treat population, 53% of 
patients with minimal residual disease assessments) and 
99 of 206 responders (48% of intent-to-treat population, 
50% of patients with minimal residual disease 
assessments) had undetectable minimal residual disease 
by peripheral blood assessment. Of the 84 patients with 
complete remission or complete remission with 
incomplete marrow recovery and known minimal 
residual disease, 46 (55%) had undetectable minimal 
residual disease by peripheral blood  assessment. 
76 patients had a bone marrow minimal residual disease 
assessment, including 51 of 84 patients with complete 
remission or complete remission with incomplete 
marrow recovery. Among the 84 patients who had a 
complete remission or complete remission with 
incomplete marrow recovery, 23 (27%) were determined 
to be undetectable minimal residual disease by bone 
marrow; rates of undetectable minimal residual disease 
were similar for the BCRi-naive group (26%; n=17) and 
BCRi-pretreated group (33%; n=6).

A listing of all adverse events of any grade are detailed 
in the appendix (p 12; grade 3–5 and grade 1 and 2 ≥10%) 
and in table 3. Of 258 patients, 254 (98%) had a treatment-
emergent adverse event of any grade; most frequently 
reported were neutropenia (112 [43%]), diarrhoea 
(100 [39%]), and nausea (69 [27%]). Grade 3 or worse 
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Figure 3: Progression-free survival for the overall population (A) and by previous BCRi exposure (B), and 
overall survival for the overall population (C) and by previous BCRi exposure (D)
BCRi=B-cell receptor pathway inhibitor. NE=not estimable.

Kater et al Lancet Oncology 2024
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FDT FDTOff treatment

CIT                   à V-R       à V-R

FDT
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Harrup R et al., ASH 2023

Retreatment in the MURANO trial
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Chronic Lymphocytic Leukemia

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

MURANO retreatment/crossover substudy: additional final analyses aims

• ORR and PFS in retreatment substudy analysis

• MRD evaluation in retreatment study analysis
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Chronic Lymphocytic Leukemia

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

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

Median prior LOT before first VenR: 2
92% high risk features

Median follow up 33.4 months 

VenR VenR2Off treatment

Median PFS: 
23.3 months

Retreatment 3-year OS rate: 53.1%

Median Time 
Off Treatment: 

2.3 years

Best ORR 
72.0%

Median OS not reached
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Chronic Lymphocytic Leukemia

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

CIT                   à I + V



Bloodwise TAP Clarity Study: Ibrutinib + Venetoclax in R/R CLL (no prior I or V)



MRD response correlates with initial leucocytes depletion rate



Roeker LE et al , Blood, 2023

Fixed-Duration Pirtobrutinib Combined with Venetoclax ± Rituximab in R/R CLL: 
Updated Results, Including MRD Data, from the BRUIN Phase 1b Study

The majority of pts had IGHV unmutated CLL (PV=73%; PVR=89%). ORR was 93.3% (95% CI, 68.1-99.8) for the 15 pts
receiving PV and 100% (95% CI, 69.2-100.0) for the 10 pts receiving PVR, with 10 complete responses (PV=7; PVR=3). 
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V-O                   à V-O



A pooled analysis of 13 pts with two consecutive time-limited 
V-containing therapies

2..
3. Cramer P, et al. EHA 2022. Abstract P641 (Poster).

Retreatment with venetoclax-based regimens

GCLLSG 5 multi-center Phase 2 and 3 trials (N=13)3

VenR2=Retreatment with VenR after VenR. 
Ven1, First Venetoclax Treatment;  Ven2, Second Venetoclax Treatment. 

Ven1 Ven2Off treatment

No progression at a median 
observation time of 19 months

Median Time 
Off Treatment: 
28 months

Ven1: 
VenO n=10 
Ibr+VenO n=3

Ven2:
VenO n=4 
Acala+VenO n=9

ORR 100%
uMRD 92%

ORR 100%
uMRD 69%

Median prior LOT: 2.5 (1-4)

V-based re-treatment appeared to be safe and efficacious: 

- all pts responded with at least 2/3 achieving uMRD again

- no increased rate of AEs was seen

Mainly pts with adverse risk factors and a 
short remission duration



BTKi, Bruton’s tyrosine kinase inhibitor; CIT, chemoimmunotherapy; OClb, obinutuzumab and chlorambucil; OR, overall response; PI3Ki, phosphoinositide 3-kinase inhibitor;
VenO, venetoclax and obinutuzumab. 

Al-Sawaf O, et al. EHA 2021. Abstract S146 (Oral).

CLL14: Response to second-line treatment (4 years post randomization)
Phase 3, randomized, open-label, multicenter study evaluating VenO vs OClb in patients with 1L CLL (N=432)

2nd-line therapy, 
n

VenO OClb

All OR SD PD
Unknow

n All OR SD PD
Unknow

n
Total 14 7 1 6 63 27 12 2 22

BTKi 8 3 1 4 35 15 4 2 14
Venetoclax 2 1 1 8 4 4
CIT 3 3 15 5 7 3
PI3Ki 1 1
Rituximab 
monotherapy 1 1

Others 1 1 3 3

• Median observation time: 52 months
• All patients off treatment for ≥3 years

BTKi was the most common second-line therapy used. Early data show that with VenO, a response was observed in many patients 
treated with a second-line BTKi, suggesting BTKi post venetoclax therapy is an effective sequence



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

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)
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I-V à V-R
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E Campo obbligatorio ai fini dellΖeleggibilità

O Campo obbligatorio

E Età ш18 anni

O Data della prima diagnosi di Leucemia Linfatica 
Cronica (LLC)

mese/anno

1) è stata confermata la diagnosi di LLC e sono 
state escluse altre malattie linfoproliferative

2) è stata confermata la diagnosi di LLC atipica e 
sono state escluse altre malattie linfoproliferative

ϯ) non è stata confermata la diagnosi di LLC 
oppure non è stato possibile escludere altre 
malattie linfoproliferative oppure non sono stati 
effettuati approfondimenti diagnostici

blocca

Sì Indicazione ϯ
No

Sì Indicazione ϰ
max ϭϮ cicli

No

0
1
2
3
4

O Data dell'ultima recidiva mese/anno
0
1
2
3
4

Si

No

Si
No
Non eseguito
Si
No
Non eseguito
del(17p)
del(11q)
del(13q)
Trisomia cromosoma 12
Altre anomalie
Assenza di anomalie
Non effettuata
Presente
Assente
Non eseguita

VENCLYXTO (venetoclax)
Leucemia Linfatica Cronica (LLC)

ϭ͘ VENCLYXTO in monoƚerapia è indicaƚo per il ƚraƚƚamenƚo della LeƵcemia Linfaƚica Cronica ;LLCͿ in presenǌa 
della deleǌione ϭϳp o della mƵƚaǌione TPϱϯ in paǌienƚi adƵlƚi non idonei o che hanno falliƚo la ƚerapia con Ƶn 
inibiƚore della ǀia del receƚƚore delle cellƵle B͘

Ϯ͘ VENCLYXTO in monoƚerapia è indicaƚo per il ƚraƚƚamenƚo di paǌienƚi adƵlƚi con LLC in assenǌa della 
deleǌione ϭϳp o mƵƚaǌione TPϱϯ che hanno falliƚo la chemioimmƵnoƚerapia e la ƚerapia con Ƶn inibiƚore della 
ǀia del receƚƚore delle cellƵle B͘

ϯ͘ VenclǇǆƚo in combinaǌione con riƚƵǆimab è indicaƚo per il ƚraƚƚamenƚo di paǌienƚi adƵlƚi con leƵcemia 
linfaƚica cronica ;LLCͿ che hanno riceǀƵƚo almeno Ƶna ƚerapia precedenƚe͘

ϰ͘ VenclǇǆƚo in combinaǌione con obinƵƚƵǌƵmab è indicaƚo per il ƚraƚƚamenƚo di paǌienƚi adƵlƚi con leƵcemia 
linfaƚica cronica ;LLCͿ non ƚraƚƚaƚi in precedenǌa͘
Indicaǌione ammessa alla rimborsabiliƚà͗
VenclǇǆƚo in combinaǌione con obinƵƚƵǌƵmab è indicaƚo per il ƚraƚƚamenƚo di paǌienƚi adƵlƚi con leƵcemia 
linfaƚica cronica ;LLCͿ non ƚraƚƚaƚi in precedenǌa e non candidabili ad immƵnochemioƚerapia di prima linea 
ƚipo FCR

ϭ- Scheda Registrazione paziente (RP)

2- Scheda Eleggibilità e Dati Clinici (E_DC)

Caraƚƚerisƚiche della malaƚƚia

E In base alle indagini diagnostiche effettuate
(p.e. citofluorimetria, esame istologico):

O Venetoclax sarà somministrato in combinazione con 
rituximab?

O Venetoclax sarà somministrato in combinazione con 
obinutuzumab?

O Stadio RAI al momento della diagnosi

Questa domanda compare solo per 
lΖindicazione ϰ͖ cioè se risposto Sì alla 
domanda ΗVenetoclax sarà somministrato in 
combinazione con obinutuzumab?Η

Queste domande compaiono solo per le 
indicazioni ϭ͕ Ϯ e ϯ͕ quindi se risposto NO alla 
domanda ΗVenetoclax sarà somministrato in 
combinazione con obinutuzumab?Η

O Stadio RAI al momento dell'ultima recidiva

O

Il paziente presenta elevata massa tumorale (p.e. 
lesioni > con diametro superiore a 5 cm) e/o 
un’elevata conta dei linfociti circolanti (> 25 x 109/L)? 
(paragrafo 4.2 RCP)

O Positività CD38 (considerare l'ultima analisi 
disponibile)

O Positività ZAP-70 (considerare l'ultima analisi 
disponibile)

O Risultato dell'ultima analisi citogenetica disponibile 
(possibili scelte multiple)

O Mutazione TP53

07/03/24, 11:16 *** ATTO COMPLETO ***
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Modifica delle condi�ioni e modali�aɐ di moni�o�aggio nellɐambi�o dei
�egi���i AIFA del medicinale pe� ��o �mano űVencl���oŲŜ ſDe�e�mina nŜ
ɩŵɩɥɩɫƀŜ ſɩɫAɥɨɨɯɰƀ 

(G8 Q.55 GHO 6-3-2024)

 
                  IL DIRETTORE TECNICOŞSCIENTIFICO 
 
  Vi��o lɐa��Ŝ ɫɯ  del  dec�e�oŞlegge  ɪɥ  �e��emb�e  ɩɥɥɪř  nŜ  ɩɭɰř
�ecan�e űDi�po�i�ioni ��gen�i pe�  fa�o�i�e  lo  ��il�ppo  e  pe�  la
co��e�ione  dellɐandamen�o  dei  con�i  p�bbliciŲř  con�e��i�oř   con
modifica�ioniř nella legge ɩɫ no�emb�e ɩɥɥɪř nŜ ɪɩɭř che ha i��i��i�o
lɐAgen�ia i�aliana del fa�macoŚ 
  Vi��o il dec�e�o ɩɥ �e��emb�e  ɩɥɥɫř  nŜ  ɩɫɬ  del  Mini���o  della
�al��eř  di  conce��o  con  i  Mini���i  della  f�n�ione  p�bblica  e
dellɐeconomia   e   delle   finan�e   űRegolamen�o   �ecan�e    no�me
��llɐo�gani��a�ione ed il  f�n�ionamen�o  dellɐAgen�ia  i�aliana  del
fa�macoř a no�ma dellɐa��icolo ɫɯř comma  ɨɪř  del  dec�e�oŞlegge  ɪɥ
�e��emb�e ɩɥɥɪř nŜ ɩɭɰř con�e��i�oř con modifica�ioniř dalla legge ɩɫ
no�emb�e ɩɥɥɪř nŜ ɪɩɭŲř come  da  �l�imo  modifica�o  dal  dec�e�o  ɯ
gennaio ɩɥɩɫř nŜ ɪ del Mini���o  della  �al��eř  di  conce��o  con  i
Mini���i della f�n�ione p�bblica e  dellɐeconomia  e  delle  finan�eř
p�bblica�o nella Ga��e��a Ufficiale Ş Se�ie gene�ale Ş nŜ ɨɨ  del  ɨɬ
gennaio ɩɥɩɫŚ 
  Vi��o il �igen�e �egolamen�o di o�gani��a�ioneř del f�n�ionamen�o e
dellɐo�dinamen�o del pe��onale  dellɐAgen�ia  i�aliana  del  fa�macoř
p�bblica�o ��l  �i�o  i��i���ionale  dellɐAgen�ia  ſcom�nica�ione  in
Ga��e��a Ufficiale della Rep�bblica i�aliana Ş Se�ie  gene�ale  Ş  nŜ
ɨɫɥ del ɨɮ gi�gno ɩɥɨɭƀŚ 
  Vi��o il dec�e�o del Mini���o  della  �al��e  ɰ  febb�aio  ɩɥɩɫ  di
nomina del do��Ŝ Pie�l�igi R���o ��ale di�e��o�e  �ecnicoŞ�cien�ifico
dellɐAgen�ia i�aliana del fa�macoř ai �en�i dellɐa��icolo ɨɥŞbi�  del
ci�a�o dec�e�o del Mini���o della �al��e ɩɥ �e��emb�e ɩɥɥɫř nŜ ɩɫɬ  e
��cce��i�e modifica�ioniŚ 
  Vi��a la legge ɩɫ dicemb�e ɨɰɰɪř nŜ  ɬɪɮř  conce�nen�e  űIn�e��en�i
co��e��i�i di finan�a p�bblicaŲř con pa��icola�e �ife�imen�o allɐa��Ŝ
ɯř comma ɨɥř che p�e�ede la cla��ifica�ione dei medicinali  e�ogabili
a ca�ico del Se��i�io �ani�a�io na�ionaleŚ 
  Vi��o lɐa��Ŝ ɫɯř comma ɪɪŞ�e� del dec�e�oŞlegge ɪɥ �e��emb�e  ɩɥɥɪř
nŜ ɩɭɰř con�e��i�oř con modifica�ioniř dalla legge ɩɫ no�emb�e  ɩɥɥɪř
nŜ  ɪɩɭř  in   ma�e�ia   di   �peciali�aɐ   medicinali   �ogge��e   a
�imbo��abili�aɐ condi�iona�a nellɐambi�o dei �egi���i di moni�o�aggio
AIFAŚ 
  Vi��o il dec�e�o  legi�la�i�o  ɩɫ  ap�ile  ɩɥɥɭř  nŜ  ɩɨɰř  �ecan�e
űA���a�ione della di�e��i�a ɩɥɥɨŵɯɪŵCE  ſe  ��cce��i�e  di�e��i�e  di
modificaƀ �ela�i�a ad �n codice com�ni�a�io conce�nen�e i  medicinali
pe� ��o �manoŲŚ 
  Vi��a la delibe�a�ione CIPE del ɨʸ febb�aio ɩɥɥɨř nŜ ɪŚ 
  Vi��o il dec�e�o del Mini��e�o  della  �al��e  del  ɩ  ago��o  ɩɥɨɰ
�ecan�e űC�i�e�i e modali�aɐ con c�i lɐAgen�ia i�aliana  del  fa�maco
de�e�minař median�e nego�ia�ioneř i p�e��i dei fa�maci �imbo��a�i dal
Se��i�io �ani�a�io na�ionaleŲř p�bblica�o  nella  Ga��e��a  Ufficiale
della Rep�bblica i�alianař Se�ie gene�aleř nŜ ɨɯɬ del ɩɫ l�glio ɩɥɩɥŚ 
  Vi��o il p�o��edimen�o CUF del  ɪɨ  gennaio  ɩɥɥɨř  conce�nen�e  il



Considerations to optimize treatment sequencing

Prior drug exposure and 
response to prior treatment

Reason for end of prior therapy 
(progress or intolerance)

Patient preferences
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Upcoming new MOAs
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