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The Scottish Medicines Consortium (SMC) has completed its assessment of the above product and 
advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in NHSScotland.  
The advice is summarised as follows: 
 

ADVICE: following a full submission considered under the orphan equivalent process 

venetoclax (Venclyxto ®) is accepted for use within NHSScotland. 

Indication under review: in combination with rituximab for the treatment of adult patients 

with chronic lymphocytic leukaemia (CLL) who have received at least one prior therapy. 

Progression-free survival was significantly longer in the venetoclax plus rituximab group 

compared with chemoimmunotherapy in a phase III study of patients with relapsed or 

refractory CLL. 

This SMC advice takes account of the benefits of a Patient Access Scheme (PAS) that 
improves the cost-effectiveness of venetoclax. This advice is contingent upon the continuing 
availability of the PAS in NHSScotland or a list price that is equivalent or lower. 

This advice takes account of the views from a Patient and Clinician Engagement (PACE) 
meeting. 
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Indication 
In combination with rituximab for the treatment of adult patients with chronic lymphocytic 

leukaemia (CLL) who have received at least one prior therapy.1   

Dosing Information 
The starting dose is 20mg of venetoclax once daily for 7 days. The dose must be gradually 

increased over a period of 5 weeks up to the recommended daily dose of 400mg. The 5-week 

dose-titration schedule, as detailed in the summary of product characteristics (SPC) is 

designed to gradually reduce tumour burden (debulk) and decrease the risk of tumour lysis 

syndrome (TLS). For advice on the prevention and management of TLS associated with 

venetoclax, and for management of other toxicities, please refer to the SPC.1 

 

Venetoclax should be taken for 24 months from Cycle 1 Day 1 of rituximab. Rituximab should 

be administered after the patient has completed the dose-titration schedule and has received 

the recommended daily dose of 400mg venetoclax for 7 days. Rituximab should be initiated at 

375mg/m2 for cycle 1 and 500mg/m2 for cycles 2 to 6. Each cycle is 28 days.1  

 

Patients should be instructed to swallow the tablets whole with water at approximately the 

same time each day. The tablets should be taken with a meal in order to avoid a risk for lack 

of efficacy. The tablets should not be chewed, crushed, or broken before swallowing. During 

the dose-titration phase, venetoclax should be taken in the morning to facilitate laboratory 

monitoring.1 

 

Treatment with venetoclax should be initiated and supervised by a physician experienced in 

the use of anticancer medicinal products.1  

Product availability date 
29 October 2018 

Venetoclax in combination with rituximab meets SMC orphan equivalent criteria.  

 
 

Summary of evidence on comparative efficacy 

 

Venetoclax is a selective, orally available, competitive inhibitor of B-cell lymphoma-2 (BCL-2), 

which liberates pro-apoptotic proteins to trigger apoptosis in cancer cells. Overexpression of BCL-2 

is common in CLL and CLL cells typically depend on BCL-2 for survival.2 SMC has previously 

accepted venetoclax for use as monotherapy for the treatment CLL in the presence of 17p 

deletion/TP53 mutation in adult patients who are unsuitable for, or have failed to respond to a B-

cell receptor pathway inhibitor (BCRi) therapy or in the absence of 17p deletion/TP53 mutation in 

adult patients who have failed both chemoimmunotherapy and a BCRi (SMC 1249/17). 
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The evidence supporting the efficacy and safety of venetoclax plus rituximab in adult patients with 

relapsed or refractory CLL comes from MURANO, an international, randomised, open-label, active-

controlled phase III study. Patients were required to have had between one and three prior lines 

of therapy for CLL, an Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1, 

and adequate bone marrow, renal and hepatic function. Patients required treatment in the 

opinion of the investigator, and patients who had previously received bendamustine were 

required to have had a duration of response of greater than 24 months.  

 

Patients were randomised equally to receive venetoclax 400mg orally once daily (following a 5-

week dose titration phase) plus rituximab 375mg/m2 via intravenous infusion on day 1 of cycle 1 

(28 days) and then rituximab 500mg/m2 on day 1 of cycles 2 to 6 (n=194) or bendamustine 

70mg/m2
 via intravenous infusion on days 1 and 2 of each 28-day cycle, for six cycles, combined 

with rituximab as per the venetoclax treatment group (n=195). Whilst rituximab and 

bendamustine in the study were administered for six cycles only, venetoclax was to continue for 2 

years unless disease progression or unacceptable toxic effects occurred sooner. Dose reduction 

and delay were permitted for both treatment groups. Randomisation was stratified according to 

chromosome 17p deletion (present/absent), risk status (high risk/low risk), and geographic region 

(US and Canada/Australia and New Zealand/Western Europe/Central and Eastern 

Europe/Asia/Latin America).2-5 

 

The primary outcome was investigator-assessed progression-free survival (PFS), which was defined 

as the time from randomisation to the first occurrence of disease progression or relapse or death 

from any cause, whichever occurred first. PFS was assessed in the intention-to-treat (ITT) 

population which included all randomised patients. A pre-specified interim analysis was planned 

after 75% (140/186) of the required PFS events had occurred. At the data cut off for the interim 

analysis (May 2017), the independent data monitoring committee noted that the stopping 

boundaries had been crossed for PFS and recommended that the primary analysis was performed 

at this time.5 

 
The primary PFS analysis (data cut-off May 2017) was conducted following 146 investigator-

assessed PFS events in the venetoclax plus rituximab (32 PFS events) and bendamustine plus 

rituximab (114 PFS events) groups.3 At a median follow-up of 23.8 months, venetoclax plus 

rituximab was associated with a significant improvement in PFS compared with bendamustine plus 

rituximab in the ITT population; median PFS not reached and 17.0 months respectively; hazard 

ratio (HR) 0.17 (95% confidence interval [CI]: 0.11 to 0.25;  p<0.001). The 2-year rates of 

investigator-assessed PFS were 85% and 36% in the venetoclax plus rituximab and bendamustine 

plus rituximab groups.3 Updated analysis (data cut-off May 2018) with a median follow up of 36 

months supported the primary analysis; median PFS not reached and 17.0 months respectively; HR 

0.16 (95% CI: 0.12 to 0.23). Three-year estimates of investigator-assessed PFS were 71% and 15% 

respectively. Sensitivity analyses including unstratified log-rank test, censoring for non-protocol 

therapy, and censoring for missing PFS assessments supported the primary analysis. Subgroup 

analyses of the primary outcome showed a consistent benefit with venetoclax plus rituximab 

treatment compared with bendamustine plus rituximab across pre-specified subgroups.2 
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A hierarchical statistical testing strategy was applied for the three key secondary outcomes: 

independent review committee (IRC)-assessed complete remission (CR) or CR with incomplete 

marrow recovery (CRi); IRC-assessed overall response rate (ORR) and overall survival. Outcomes 

were not formally tested after the first non-significant outcome in the hierarchy. The first key 

secondary outcome (IRC-assessed CR/CRi) failed to achieve statistical significance. Therefore the 

results reported for these subsequent outcomes are descriptive only and not inferential (no p-

values reported).2, 4 Other secondary outcomes of MURANO included IRC-assessed PFS, 

investigator–assessed ORR, minimal residual disease (MRD), duration of response (DOR) and time 

to next anti-CLL treatment (TTNT). Results from these descriptive analyses are presented in table 1 

below.2, 4 

 
Table 1. Descriptive analysis of secondary outcomes in the ITT population (May 2017 data cut-
off).2, 3 

 Investigator assessed IRC assessed 

 Venetoclax plus 
rituximab 

n=194 

Bendamustine 
plus rituximab 

n=195 

Venetoclax plus 
rituximab 

n=194 

Bendamustine 
plus rituximab 

n=195 

Response rate 

CR+Cri 27% 8.2% 8.2% 3.6% 

ORR 93% 68% 92% 72% 

nPR 3.1% 6.2% 1.5% 0.5% 

PR 63% 53% 82% 68% 

PFS - - NR 18.1 months 

MRD negativity rate at the end of combination treatment  

Peripheral blood 62% 13% NA NA 

Bone marrow 16% 1.0% NA NA 

Overall survival 

Number of 
events 

15 (7.7%) 27 (14%) - - 

Hazard ratio 
(95% CI) 

0.48 (0.25 to 0.90) - 
 

Median overall 
survival 

NR  NR - - 

24 month 
survival rates 

92% 87%   

Time to next anti-CLL treatment 

Number of 
events 

23 (12%) 83 (43%) NA NA 

Median 
(months) 

NR 26.4 NA NA 

Hazard ratio 
(95% CI) 

0.19 (0.12 to 0.31) NA 

IRC = independent review committee; ORR = overall response rate (CR + CRi + nPR + PR); CR = complete 
remission; CRi = complete remission with incomplete marrow recovery; nPR = nodular partial remission; PR 
= partial remission; MRD = minimal residual disease; NA = not available; NR = not reached. 
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The pre-specified interim overall survival analysis at data cut-off May 2018 was performed 
following a median follow up of 36 months with 22 events in the venetoclax plus rituximab group 
(11% of patients had died) and 39 events in the bendamustine plus rituximab group (20% of 
patients had died). Median overall survival was not reached in either treatment group. A reduction 
of mortality of 50% for patients treated with venetoclax plus rituximab was estimated; HR 0.50 
(95% CI: 0.30 to 0.85). Duration of response (DOR) had not been reached in either treatment 
group in the MURANO study.2, 6 
 

Health Related Quality of Life (HRQoL) was assessed using four questionnaires: European 
Organisation for Research and Treatment of Cancer (EORTC) quality of life 30 item questionnaire 
(QLQ-C30), EORTC module CLL-16, the European Quality of Life 5 Dimensions questionnaire (EQ-
5D), and the M.D. Anderson Symptom Inventory (MDASI) questionnaire.5   
 
 Other data were also assessed but remain confidential.* 

 

Summary of evidence on comparative safety 

 

Overall, MURANO did not identify any new safety concerns with venetoclax treatment, but the 

addition of rituximab predictably increased levels of myelosuppression.2 In the MURANO study 

(May 2017 data cut-off), an adverse event (AE) was experienced by 100% (194/194) of patients in 

the venetoclax plus rituximab group and 98% (182/185) in the bendamustine plus rituximab group. 

In the venetoclax plus rituximab and bendamustine plus rituximab groups respectively, patients 

reporting a grade 3 or 4 AE were 82% versus 70%, patients with a dose reduction due to AEs were 

14% (venetoclax) and 1.0% (rituximab) versus 14% (bendamustine) and 1.1% (rituximab). The 

proportion of AEs that led to dose interruptions was 70% (venetoclax) and 20% (rituximab) versus 

28% (bendamustine) and 37% (rituximab), patients with a reported serious AE were 46% versus 

43%, and patients discontinuing therapy due to an AE was 13% (venetoclax) and 5.2% (rituximab) 

versus 9.0% (bendamustine) and 6.9% (rituximab).3, 4 

 

The most commonly reported AEs of any grade in the venetoclax plus rituximab and bendamustine 

plus rituximab  groups respectively were neutropaenia (61% versus 44%), diarrhoea (40% versus 

16%), upper respiratory tract infection (22% versus 15%), nausea (21% versus 34%), fatigue (18% 

versus 21%), cough (18% versus 16%), anaemia (15% versus 23%), pyrexia (15% versus 20%), 

constipation (14% versus 21%), thrombocytopaenia (13% versus 22%) and infusion related 

reaction (8.2% versus 24%).4 Serious AEs occurred in 46% of the venetoclax plus rituximab group 

and 43% of the bendamustine plus rituximab group. The most common serious AEs included 

pneumonia (8.2% versus 8.0%), febrile neutropaenia (3.6% versus 8.5%), pyrexia (2.6% versus 

6.9%), tumour lysis syndrome (TLS) (2.1% versus 0.5%), anaemia (1.5% versus 2.7%), sepsis (0.5% 

versus 2.1%) and hypotension (0% versus 2.7%). The SPC recommends close monitoring of full 

blood count, and treatment interruption or dose reduction in severe neutropaenia cases.2, 3   

  



6 

Summary of clinical effectiveness issues 

 

CLL is the most common form of adult leukaemia in Western countries. Relapsed/refractory CLL 

patients are a challenging group to treat despite several treatment options being available. 

Allogeneic hematopoietic stem cell transplantation (HSCT) is the only treatment option that offers 

a potential cure, and should be considered for any eligible CLL patient. However, few patients will 

be fit enough to tolerate this. Following initial treatment there is a proportion of patients who will 

not be fit enough to continue with second-line treatments. Many patients who relapse but remain 

asymptomatic may not need treatment immediately, and can be monitored for a period of time. 

Guidelines recommend that, wherever possible, treatment of a patient with CLL should be 

delivered within the context of a clinical trial. When not possible, the choice of treatment depends 

on previous treatment, time since previous treatment (which may determine retreatment), fitness 

of patient and any genetic mutations.  

 

Patients who previously achieved a prolonged remission (>36 months) with chemoimmunotherapy 

regimens may be considered for retreatment. The most common chemoimmunotherapy regimen 

used is the combination of fludarabine, cyclophosphamide, and rituximab (FCR), but the 

combination of bendamustine and rituximab may also be used. Chlorambucil with or without anti-

CD20 monoclonal antibody is reserved for less fit patients.  

 

In patients who are unsuitable for further chemoimmunotherapy, targeted B‐cell receptor 

signalling pathway inhibitors (BRCi) are indicated. BRCi treatment may also be used first-line in 

patients with known TP53 disruption or 17p deletion. BRCi therapies accepted for restricted use in 

NHSScotland include ibrutinib monotherapy and idelalisib in combination with rituximab. 

Venetoclax monotherapy is a further option accepted for use in NHSScotland: (a) in the presence 

of 17p deletion or TP53 mutation in adult patients who are unsuitable for or have failed a B-cell 

receptor pathway inhibitor or (b) in the absence of 17p deletion or TP53 mutation in adult patients 

who have failed both chemoimmunotherapy and a B-cell receptor pathway inhibitor.2, 8   

 

Venetoclax in combination with rituximab is the first-in-class to be approved for use in 

relapsed/refractory CLL in the EU, and meets SMC orphan equivalent criteria. Clinical experts 

consulted by SMC advised that ibrutinib monotherapy is the treatment most likely to be displaced 

by venetoclax plus rituximab.  

 

Venetoclax in combination with rituximab was associated with a statistically significant advantage 

over bendamustine plus rituximab for PFS in relapsed/refractory CLL patients who had received 

between one and three prior lines of therapy. Various sensitivity analyses, pre-specified subgroup 

analyses, and numerical improvements in undetectable MRD all supported the primary outcome 

result. However, since the first key secondary outcome in the hierarchical statistical testing 

strategy failed to reach significance, the remaining secondary outcomes were descriptive in nature 

only. Furthermore, available overall survival data presented were immature. With only 22 deaths 

(11%) in the venetoclax plus rituximab group and 39 deaths (20%) in the bendamustine plus 

rituximab group at the updated analysis, further follow up is necessary to fully evaluate the impact 
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of venetoclax plus rituximab on overall survival. Limited data are available to evaluate the duration 

of benefit in patients who have discontinued venetoclax therapy after the recommended 24 

months. A total of 61 patients provided PFS data for 36 months, including 12 months after 

finishing 24 months of venetoclax treatment. Consequently, longer follow up is required. 

However, the EMA states that it is possible to conclude that the rate of PFS events after stopping 

venetoclax plus rituximab is not worse, or possibly even better than bendamustine plus rituximab 

after 24 months, based on the Kaplan-Meier curves.2, 3, 6 

 

The MURANO study had an open-label design, due to the difference in route of administration of 

the two treatment groups. To mitigate the risk of bias, PFS was also assessed by a blinded IRC 

which reported similar results as the primary analysis. However, there were notable differences in 

the administration schedules of both study groups, as patients receiving bendamustine plus 

rituximab were not given anything whilst the venetoclax monotherapy phase was ongoing. The 

lack of a placebo control throughout the 2-year venetoclax monotherapy phase of the study may 

make interpretation of results difficult. Furthermore, the open-label design may have biased the 

reporting and assessment of patient reported outcomes and safety outcomes which limits the 

value of the patient reported outcome data from MURANO.2 

 

The bendamustine dose used in the bendamustine plus rituximab group was lower than seen in 

Scottish practice. The SMC clinical expert feedback advised that bendamustine would be given at a 

dose of 90mg/m2 in combination with rituximab for this indication, which is greater than the 

70mg/m2 dose used in MURANO. However, experts believe that the impact of this difference 

would not be detrimental to the overall results. Additionally, relapsed and refractory CLL patients 

in Scotland may differ from the study population of MURANO with regards to type of prior CLL 

treatment. Almost one quarter of patients (23% [88/389]) had not received prior anti-CD20 

antibody treatment in the MURANO study, and only 8 patients (2%) had previously received BRCi 

therapy. These two types of therapy are mainstays in Scottish practice, used in either first-line or 

second-line treatment. It is possible that patients eligible for venetoclax plus rituximab in Scotland 

would be more heavily pre-treated than the patients in the key study. There is a degree of 

uncertainty with regards to the efficacy of venetoclax plus rituximab in patients who have 

previously received BRCi therapy, owed to the small patient numbers seen in MURANO.4 

 

There are limitations associated with the comparator used in the MURANO study. Firstly, clinical 

experts consulted by SMC considered that ibrutinib monotherapy is the preferred and most 

predominant treatment used in this setting. Chemoimmunotherapy regimens (such as 

bendamustine plus rituximab), and idelasilib plus rituximab are less relevant comparators, 

predominantly due to their unfavourable toxicity profiles. Furthermore, the combination of 

bendamustine and rituximab may not have been an appropriate treatment for a proportion of the 

patients in the study. Current guidelines suggest that patients who have relapsed between 24 to 

36 months following first-line chemoimmunotherapy should be switched treatment to a BRCi.8 

Given that patients were potentially randomised to the bendamustine plus rituximab treatment 

group after relapsing after only 24 months, there is a risk that some patients in the control group 

were not treated optimally.  
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Patients with relapsed/refractory CLL have several treatment options available to them. There is a 

lack of direct comparative evidence of venetoclax plus rituximab with the most relevant 

comparator, ibrutinib monotherapy, but also with other chemoimmunotherapy regimens (such as 

fludarabine, cyclophosphamide, and rituximab), idelalisib in combination with rituximab, and 

venetoclax monotherapy.  

 

The submitting company presented unanchored matching-adjusted indirect comparisons (MAIC) 

to compare venetoclax plus rituximab with ibrutinib monotherapy and idelalisib plus rituximab in 

patients with relapsed/refractory CLL who had received at least one prior therapy. Three studies 

were included in the MAIC; evidence for venetoclax plus rituximab came from the MURANO study 

versus bendamustine plus rituximab,3 evidence for ibrutinib from the phase III RESONATE study 

versus ofatumumab,9, 10 and evidence for idelalisib plus rituximab from the phase III placebo-

controlled STUDY 116.11, 12 Additionally, a pair-wise Bucher comparison and an adjusted anchored 

MAIC were undertaken to strengthen the results of the unanchored MAIC. Key outcomes were 

investigator-assessed PFS and overall survival. Results of the analyses indicated that venetoclax 

plus rituximab was broadly similar in terms of efficacy to ibrutinib, and was superior in both PFS 

and overall survival to idelalisib plus rituximab. The confidence intervals of estimated hazard ratios 

in the analyses were wide suggesting uncertainty. The anchored MAIC results were supportive.  

 

There were some relevant limitations to the indirect comparisons. The absence of a common 

comparator arm means it was not possible to validate the matching or the use of relative effect 

measures and there is the potential for bias due to unmatched known and unknown confounding 

variables. Furthermore, the effective sample sizes of the venetoclax plus rituximab group were 

markedly reduced following the matching process. As previously mentioned, overall survival data 

from MURANO are immature, and this was true of the other included studies also. Analyses of 

ORR, complete response rate, safety outcomes or patient reported outcomes were not performed 

and may have been of value. Despite these limitations, the submitting company’s claim of similar 

PFS benefit with ibrutinib and superiority over idelalisib plus rituximab seems reasonable. The 

survival benefit of venetoclax plus rituximab over both comparators remains uncertain.  

 

Clinical experts consulted by SMC consider that venetoclax plus rituximab is a therapeutic advance 

as it has a fixed duration of therapy. Experts also highlighted the service implications associated 

with administration of 6 cycles of rituximab.   

 

Patient and clinician engagement (PACE) 

 

A patient and clinician engagement (PACE) meeting with patient group representatives and clinical 

specialists was held to consider the added value of venetoclax plus rituximab, as an orphan-

equivalent medicine, in the context of treatments currently available in NHSScotland.  
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The key points expressed by the group were: 

 

 CLL is a chronically relapsing and remitting leukaemia, with complications that include the 

development of secondary malignancies, and recurring infection. The frequent and persistent 

infections impact hugely on quality of life, as well as being a leading cause of death in CLL. There 

is also a considerable psychological and emotional element to CLL as patients often have to 

“watch and wait” for the cancer to recur.  

 There is an unmet need for patients with CLL who have relapsed, due to the limitations 

associated with current treatments. Traditional chemotherapies have significant toxicity 

profiles, and are less efficacious than targeted therapies in the relapse setting. Current targeted 

therapies also have limitations. PACE participants advised that ibrutinib monotherapy is the 

current preferred treatment option however it may pose problems for patients taking 

anticoagulants and in some patients with cardiac disease. Idelalisib plus rituximab is not 

commonly used in practice due to its unfavourable toxicity profile.  

 Venetoclax plus rituximab offers patients a deep, fast response. The improvements in PFS and 

in minimal residual disease rate (MRD) are highly valued by patients, as undetectable MRD has 

been shown to improve duration of remission and survival. The clinical benefit of venetoclax 

plus rituximab coupled with the perceived superior side effect profile is expected to greatly 

improve the quality of life of patients and surrounding family members or carers. 

 Unlike continuous ibrutinib monotherapy, venetoclax plus rituximab is given for a treatment 

period of 2 years. Treatment free periods are advantageous for several reasons. It is expected 

to reduce the number of hospital visits, reduce the impact of CLL on daily living, potentially 

help some patients return to work, and may theoretically reduce the risk of developing BCL-2 

mutations (when compared with continuous therapy).  
 

Additional Patient and Carer Involvement 

We received patient group submissions from Leukaemia CARE and the Chronic Lymphocytic 

Leukaemia Support Association (CLLSA), which are both registered charities. Leukaemia CARE has 

received 12.6% pharmaceutical company funding in the past two years, including from the 

submitting company. CLLSA has received 54% pharmaceutical company funding in the past two 

years, including from the submitting company.  Representatives from both organisations 

participated in the PACE meeting. The key points of their submissions have been included in the 

full PACE statement considered by SMC. 

 

Summary of comparative health economic evidence 

 

The submitting company presented a cost-utility analysis comparing venetoclax plus rituximab to 

ibrutinib for the treatment of adult patients with relapsed/refractory CLL who have received at 

least one prior therapy.  The company also provided a comparison with idelalisib plus rituximab, 

initially only as a scenario analysis as they stated most relapsed/refractory CLL patients in Scotland 

do not receive this due to the intensive dosing regimen of the latter and its associated increased 
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risk of infection.  SMC clinical expert feedback is supportive of ibrutinib monotherapy as the 

treatment most likely to be displaced by venetoclax plus rituximab. 

 

The economic analysis used a partitioned survival model with three health states: pre progression, 

post progression and death. The model uses a 28 day model cycle length with half cycle correction 

applied, and adopts a lifetime horizon of 30 years, with patients entering the model with a mean 

age of 64 years. 

 

The clinical data for venetoclax plus rituximab are taken from the MURANO study, with a covariate 

model with proportional hazards assumed used to jointly estimate PFS and overall survival (OS) 

outcomes.  The covariates considered consisted of age, treatment-line, treatment allocation, 

survival endpoint and del(17p)/TP53 mutation status, with interaction effects between covariates 

modelled.  In the base case, a Weibull function was fitted to the observed data to estimate PFS 

and OS for venetoclax plus rituximab over the economic model time horizon. The Weibull function 

was chosen for the base case as this predicted a 22% survival rate over 20 years, which was 

considered a clinically plausible estimate in line with published clinical study and registry sources 

and clinical expert opinion. To estimate relative effectiveness with ibrutinib and idelalisib plus 

rituximab, hazard ratios for PFS and OS derived from the unanchored MAICs were applied to the 

venetoclax plus rituximab PFS and OS curves (hazard ratios of 0.797 and 0.445 respectively versus 

ibrutinib, 0.171 and 0.193 respectively versus idelalisib plus rituximab). Treatment effect was 

assumed to be maintained for the lifetime horizon.10, 13, 14  

 

Time on treatment for venetoclax plus rituximab was based on the MURANO protocol which, after 

the initial titration period dosing, followed the estimated PFS curve up to a 2 year fixed duration 

when treatment with venetoclax plus rituximab was stopped. For ibrutinib and idelalisib plus 

rituximab treatment is until disease progression, hence were based on estimated PFS, with a 

maximum of 6 cycles of rituximab.  

  

Utilities for the pre progression health state were based on analysis of EQ 5D-5L data collected in 

the MURANO study with an estimate of 0.84 used, with the  post progression health state 

estimated at 0.6 from a published HTA submission in CLL.  These utility values were then age 

adjusted such that they declined as the patient aged in the model. Disutilities for selected 

treatment specific adverse events were also included, based on published HTA submissions and 

other published estimates.15  

 

Costs included medicine acquisition costs, medicine administration costs, treatment specific 

monitoring for venetoclax (due to TLS), routine care and monitoring, treatment of adverse events, 

and terminal care. The cost of rituximab used in the economic model was based on the price for a 

biosimilar. Resource use for routine follow-up care were estimated based on a study including 50 

haematologists and oncologists, used in a previous NICE submission.16   
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A patient access scheme was submitted by the company and assessed by the Patient Access 

Scheme Assessment Group (PASAG) as acceptable for implementation by NHS Scotland. PAS 

discounts are also in place for ibrutinib and idelalisib and these were included in the results used 

for decision-making by using estimates of the comparator PAS prices. 

 

The base case cost-effectiveness results for venetoclax plus rituximab versus ibrutinib for the patient 

population who have received at least one prior therapy are presented in Table 2 below at list prices. 

The results presented do not take account of the PAS for ibrutinib and idelalisib or the PAS for 

venetoclax but these were considered in the results used for decision-making. SMC is unable to 

present the results provided by the company which used an estimate of the PAS price for ibrutinib 

and idelalisib due to commercial confidentiality and competition law issues.  

 

Venetoclax plus rituximab is estimated to dominate ibrutinib at list prices, with cost savings and 

quality adjusted life year (QALY) gains estimated. The main driver of this result was lower medicine 

costs due to a much longer estimated time on treatment with ibrutinib of 5.18 years compared to 

the fixed duration of venetoclax treatment (1.94 years on average with early deaths accounted 

for), and a survival benefit estimated at 5.34 undiscounted life years.  

 

Table 2: Base case results venetoclax plus rituximab vs ibrutinib at list prices 

 Incremental costs Incremental QALYs ICER (£/QALY) 

At list prices -£114,875 2.06 Venetoclax + 

rituximab is Dominant 

ICER=incremental cost-effectiveness ratio, QALY= quality adjusted life year 

 

A sub-group analysis was conducted in patients with a deletion of chromosome 17p (Del (17p) 

and/or TP 53 mutation) vs patients without, which demonstrated slightly lower cost savings and 

QALYs gained compared to the non-del patients (Table 3). In one way sensitivity analysis the 

incremental cost or QALY gained results were most sensitive to variation in PFS and OS HRs versus 

ibrutinib, and PFS/OS extrapolation.  A range of scenario analyses were performed which resulted 

in a range of incremental cost/savings and QALYs gained estimates, but only one scenario that led 

to a positive ICER associated with a short time horizon of 2 years (see Table 3).   

 

In addition, due to uncertainties in the PFS and OS benefit estimated over idelalisib and other 

indirect evidence that the efficacy of venetoclax plus rituximab and ibrutinib could be similar a 

cost-minimisation analysis (CMA) was provided assuming HRs for PFS and OS equal to one.17  This 

produced larger net cost savings than in the base case, largely due to longer time on treatment for 

ibrutinib estimated with longer PFS (i.e. equal to venetoclax plus rituximab PFS) assumed in the 

CMA (Table 3).  
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Table 3: Sub-group/selected scenario analysis results (venetoclax plus rituximab vs. ibrutinib) 

Sub-group/scenario 

analysis 

Incremental cost 

(list prices) 

Incremental 

QALY 

ICER (list prices) 

Del 17p/TP53 sub-

group vs ibrutinib 

-£78,511 1.98 venetoclax + rituximab is 

dominant 

Non-del 17p/TP53 sub-

group vs ibrutinib 

-£130,014 2.08 venetoclax + rituximab is 

dominant 

Ven + R vs ibrutinib PFS 

HR: upper CI (1.258) 

-£189,556 0.39  venetoclax + rituximab is 

dominant 

Ven + R vs ibrutinib PFS 

HR: lower CI (0.505) 

-£56,380 3.48 venetoclax + rituximab is 

dominant 

Ven + R vs ibrutinib OS 

HR: upper CI (0.909) 

-£131,104 0.39 venetoclax + rituximab is 

dominant 

Ven + R vs ibrutinib OS 

HR: lower CI (0.218) 

-£76,007 3.48 venetoclax + rituximab is 

dominant 

Ven + R Treatment 

waning of 40% per year 

(PFS/OS HRs increased) 

-£125,684 0.053 venetoclax + rituximab is 

dominant 

Time horizon 5 years -£64,397 0.294 venetoclax + rituximab is 

dominant 

Cost minimisation 

analysis vs ibrutinib 

(assumes PFS/OS HR=1) 

-£168,459 0 venetoclax + rituximab is 

dominant 

Assuming subsequent 

use of ibrutinib post 

venetoclax in 50% of 

patients until 

progression* 

-£72,028 0 venetoclax + rituximab is 

dominant 

CI=confidence interval, HR=hazard ratio, ICER=incremental cost-effectiveness ratio; OS=overall survival, 

PFS=progression-free survival, Ven + R=venetoclax plus rituximab *This analysis was performed as part of the CMA 

 

The economic analysis was associated with several limitations and uncertainties: 

 The lack of comparative evidence meant indirect treatment comparisons were necessary, 

consisting of MAICs which had limitations as expressed in the summary of clinical 

effectiveness issues section of the DAD. Hence, the hazard ratios that were used in the 

economic analysis to determine relative PFS and OS effectiveness were uncertain. 

 There is uncertainty over the long run extrapolation of survival benefit for venetoclax plus 

rituximab, which is associated with the immaturity of the data. The company attempted 

several methods of parametric function fitting which resulted in implausibly high 20 year 

survival estimates. The covariate method with Weibull function used estimated 22% 

survival at 20 years which may be optimistic based on reference to external data sources 

and feedback from clinical experts consulted by the company (with a range of 1-30% 

survival at 20 years - some of the company consulted experts suggested 10-13%). The only 

functions tested in scenario analysis that estimated a lower survival outcome for 
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venetoclax plus rituximab was the generalised gamma (20.7% at 20 years), and Gompertz 

(12.3% at 10 years, 0% at 20 years) which was still associated with a cost saving so did not 

change the result. 

 Overall, due to limitations in the ITCs and the uncertainty with extrapolation of long run 

survival outcomes, and other evidence suggestive of there being similar efficacy between 

venetoclax plus rituximab and ibrutinib, the relative survival outcomes for venetoclax plus 

rituximab versus ibrutinib is highly uncertain. Hence, the cost minimisation analysis 

performed by the company showing net cost savings may be more appropriate as a basis 

for assessment of the cost-effectiveness of venetoclax plus rituximab (Table 3). This was 

supported by additional analysis requested from the company whereby applying upper CIs 

for the hazard ratios for PFS and OS for venetoclax plus rituximab vs ibrutinib of 1.258 and 

0.909 respectively produced cost savings and a small QALY gain of 0.052.  

 A key driver of the estimated net cost savings for venetoclax plus rituximab versus ibrutinib 

is the longer estimated time on treatment with ibrutinib compared to the fixed duration of 

venetoclax plus rituximab.  ToT for ibrutinib is based on the PFS extrapolation estimated via 

the covariate modelling and HRs generated by the ITC and so is subject to the limitations 

and uncertainties expressed above. This has been tested in sensitivity analysis by using the 

CI range for PFS HRs vs. ibrutinib (as ToT is based on PFS), which had an impact on net costs 

and QALYs gained but did not change the finding of a net cost saving for venetoclax plus 

rituximab (Table 3).  Threshold analysis estimated ToT for ibrutinib needed to be <2.6 years 

for there to be an incremental cost for venetoclax plus rituximab versus ibrutinib. 

 There was no consideration of the use of subsequent therapies in the economic analysis. 

The company provided a scenario as part of the CMA assuming subsequent use of ibrutinib 

post venetoclax in 30% and 50% of patients (based on a similar analysis that was requested 

as part of the NICE appraisal) up to disease progression, which reduced the cost savings 

estimated (Table 3).  Threshold analysis indicated that >88.3% of patients (at list prices) 

would need to receive ibrutinib post venetoclax to disease progression for there to be an 

incremental cost for venetoclax plus rituximab. 

 

The Committee considered the benefits of venetoclax in the context of the SMC decision modifiers 
that can be applied when encountering high cost-effectiveness ratios and agreed that as 
venetoclax is an orphan equivalent medicine, SMC can accept greater uncertainty in the economic 
case. 
 
After considering all the available evidence and the output from the PACE process, the Committee 
accepted venetoclax for use in NHSScotland. 
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Additional information: guidelines and protocols 

 

The British Society for Haematology (BSH) produced a guideline in July 2018 titled “Guideline for 

the treatment of chronic lymphocytic leukaemia”.8 The recommendations for management of 

relapsed/refractory CLL are summarised as follows but the guideline notes that all patients should 

be offered the opportunity to participate in a clinical trial, where available: 

 Idelalisib with rituximab or ibrutinib monotherapy are the treatments of choice for patients 

with CLL who are refractory to chemo‐immunotherapy, have relapsed after 

chemoimmunotherapy, or for whom re‐treatment with chemoimmunotherapy is 

inappropriate as defined above.  

 The addition of bendamustine to these BCRis is not recommended.  

 Venetoclax in combination with rituximab might also become an option for BCRi naïve 

patients. 

 Re‐treatment with chemoimmunotherapy may be considered as an option for fit patients 

with CLL who relapse after a prolonged remission. 

 Venetoclax is the treatment of choice for patients who fail BCRi therapy. 

 

The European Society of Medical Oncology (ESMO) produced a clinical practice guideline in 2015 

titled “Chronic lymphocytic leukaemia: ESMO Clinical Practice Guidelines for diagnosis, treatment 

and follow-up.” The guideline advises that treatment options for relapsed/refractory CLL patients 

include BCL-2 antagonists alone or as part of a clinical trial, ibrutinib, idelalisib in combination with 

rituximab, and other chemoimmunotherapy regimens provided that TP53 deletion/mutation has 

been excluded. It is worth noting that these guidelines pre-date the MURANO study.18  

 

Additional information: comparators 

 

Ibrutinib monotherapy, idelalisib plus rituximab, venetoclax monotherapy, bendamustine plus 

rituximab, fludarabine plus cyclophosphamide plus rituximab. 
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Cost of relevant comparators 

 

Medicine Dose Regimen Cost per 28 day cycle 

Venetoclax plus rituximab venetoclax: 20mg orally once 

daily, titrated at weekly 

intervals to 400mg daily 

(maximum treatment 

duration 2 years)  

 

rituximab: 375mg/m2 via 

intravenous infusion cycle 1, 

500mg/m2 via intravenous 

infusion cycles 2 to 6  

5-week titration phase: £2,305 

Cycle 1: £5,890 

Cycles 2 to 6: £6,204 

Cycle 7 to 24: £4,789   

Ibrutinib 420mg orally once daily £4,292 

Idelalisib plus rituximab idelalisib: 150mg orally twice 

daily 

 

rituximab: 375mg/m2 via 

intravenous infusion cycle 1, 

500mg/m2 via intravenous 

infusion cycles 2 to 6* 

Cycle 1: £4,007 

Cycles 2 to 6: £4,322 

Cycle 7 onwards: £2,907  

Venetoclax 20mg orally once daily, 

titrated at weekly intervals to 

400mg daily 

5-week titration phase: £2,305 

28 day cycle at 400mg daily: 

£4,789 

Bendamustine plus 

rituximab 

bendamustine: 90mg/m2 via 

intravenous infusion days 1 

and 2 of cycles 1 to 6* 

 

rituximab: 375mg/m2 via 

intravenous infusion cycle 1, 

500mg/m2 via intravenous 

infusion cycles 2 to 6* 

Cycle 1: £1,148 

Cycle 2 to 6: £1,462 

Fludarabine plus 

cyclophosphamide plus 

rituximab 

fludarabine: 40mg/m2 orally 

once daily for 3 days (cycles 1 

to 6)* 

 

cyclophosphamide: 250mg/m2 

orally once daily for 3 days 

(cycles 1 to 6)* 

Cycle 1: £1,529 

Cycles 2 to 6: £1,842 
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rituximab: 375mg/m2 via 

intravenous infusion cycle 1, 

500mg/m2 via intravenous 

infusion cycles 2 to 6* 

Doses are for general comparison and do not imply therapeutic equivalence. Costs from BNF online 

and eVadis on 5 April 2019. Costs calculated using the full cost of vials/ampoules assuming 

wastage, using body surface area of 1.8m2. Costs do not take any patient access schemes into 

consideration.  

* Doses based on national consensus clinical guidelines. 

 

Additional information: budget impact 

 

The submitting company estimated there would be 865 patients eligible for treatment with 
venetoclax plus rituximab in year 1, increasing to 1,115 patients in year 5. The estimated uptake 
rate was 4% in year 1 rising to 32% in year 5. The company estimated the number assumed to be 
treated with venetoclax plus rituximab is 37 patients in year 1 increasing to 354 patients in year 5.  
 
SMC is unable to publish the with PAS budget impact due to commercial in confidence issues. A 
budget impact template is provided in confidence to NHS health boards to enable them to estimate 
the predicted budget with the PAS. 
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This assessment is based on data submitted by the applicant company up to and including  

17 May 2019. 

 

*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the SMC on 

guidelines for the release of company data into the public domain during a health technology 

appraisal: http://www.scottishmedicines.org.uk/About_SMC/Policy 

 

Medicine prices are those available at the time the papers were issued to SMC for consideration. 

SMC is aware that for some hospital-only products national or local contracts may be in place for 

comparator products that can significantly reduce the acquisition cost to Health Boards. These 

contract prices are commercial in confidence and cannot be put in the public domain, including via 

the SMC Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are 

therefore asked to consider contract pricing when reviewing advice on medicines accepted by 

SMC. 

 

Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical 

company in order to improve the cost-effectiveness of a medicine and enable patients to receive 

access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group 

(PASAG), established under the auspices of NHS National Services Scotland reviews and advises 

NHSScotland on the feasibility of proposed schemes for implementation. The PASAG operates 

separately from SMC in order to maintain the integrity and independence of the assessment 

process of the SMC. When SMC accepts a medicine for use in NHSScotland on the basis of a 

patient access scheme that has been considered feasible by PASAG, a set of guidance notes on the 

operation of the scheme will be circulated to Area Drug and Therapeutics Committees and NHS 

Boards prior to publication of SMC advice. 

Advice context: 

No part of this advice may be used without the whole of the advice being quoted in full.  

 

This advice represents the view of the Scottish Medicines Consortium and was arrived at after 

careful consideration and evaluation of the available evidence. It is provided to inform the 

considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 

determining medicines for local use or local formulary inclusion. This advice does not override the 

individual responsibility of health professionals to make decisions in the exercise of their clinical 

https://www.nice.org.uk/guidance/ta429National
https://www.esmo.org/Guidelines/Haematological-Malignancies/Chronic-Lymphocytic-Leukaemia
https://www.esmo.org/Guidelines/Haematological-Malignancies/Chronic-Lymphocytic-Leukaemia
http://www.scottishmedicines.org.uk/About_SMC/Policy
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judgement in the circumstances of the individual patient, in consultation with the patient and/or 

guardian or carer. 

 


