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06 May 2016 

 
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 Scotland.  
The advice is summarised as follows: 

 

ADVICE: following a full submission assessed under the end of life and ultra orphan processes 
 
blinatumomab (Blincyto®) is accepted for use within NHS Scotland. 
 
Indication under review: The treatment of adults with Philadelphia chromosome negative relapsed 
or refractory B-precursor acute lymphoblastic leukaemia (ALL). 
 
In a non-comparative phase II study of patients with relapsed or refractory Philadelphia chromosome-
negative B-precursor ALL, blinatumomab was associated with clinically relevant complete remission 
rates. Controlled data with clinical outcomes are currently lacking.  
 
This advice takes account of the views from a Patient and Clinician Engagement (PACE) meeting. 
 
This SMC advice takes account of the benefits of a Patient Access Scheme (PAS) that improves the 
cost-effectiveness of blinatumomab. This advice is contingent upon the continuing availability of the 
PAS in NHS Scotland or a list price that is equivalent or lower. 
 

 
Overleaf is the detailed advice on this product. 
 
 
Chairman,  
Scottish Medicines Consortium
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Indication 
The treatment of adults with Philadelphia chromosome negative relapsed or refractory B-precursor 
acute lymphoblastic leukaemia (ALL). 
 

Dosing Information 
Patients may receive two cycles of treatment. A single cycle of treatment is four weeks of continuous 

infusion. Each cycle of treatment is separated by a 2-week treatment-free interval. Patients who have 

achieved complete remission (CR or CR with partial recovery of peripheral blood counts [CRh]) after 

2 treatment cycles may receive up to three additional cycles of blinatumomab consolidation 

treatment, based on an individual benefits-risks assessment. 

 

In patients at least 45kg in weight, during cycle one, the recommended dose  is 9 micrograms/day for 

the first seven days, then 28 micrograms/day for the following three weeks. The recommended dose 

for the second and subsequent cycles is 28 micrograms/day. 

 

Hospitalisation is recommended for initiation at a minimum for the first 9 days of the first cycle and 

the first 2 days of the second cycle. In patients with a history or presence of clinically relevant central 

nervous system (CNS) pathology, hospitalisation is recommended at a minimum for the first 14 days 

of the first cycle. In the second cycle, hospitalisation is recommended at a minimum for 2 days, and 

clinical judgment should be based on tolerance to blinatumomab in the first cycle. Caution should be 

exercised as cases of late occurrence of first neurological events in the second cycle have been 

observed. For all subsequent cycle starts and re-initiation (e.g., if treatment is interrupted for four or 

more hours), supervision by a healthcare professional or hospitalisation is recommended. 

 

The summary of product characteristics recommends: dose interruption and adjustment to manage 

adverse events, intravenous dexamethasone before each cycle, concomitant intrathecal 

chemotherapy to prevent central nervous system ALL relapse, and pre-phase treatment with 

dexamethasone in patients with high tumour burden. 

 
Treatment should be initiated under the direction of and supervised by physicians experienced in the 
treatment of haematological malignancies. 
 

Product availability date 
December 2015  
 
Blinatumomab has conditional marketing authorisation from the European Medicines Agency. On 24 
July 2009 it was designated as an orphan medicinal product for treatment of ALL by the European 
Commission. 
   
Blinatumomab meets SMC end-of-life and ultra-orphan criteria. 

 

Background  

 
Blinatumomab is a bi-specific T-cell engager antibody. It activates T-cells by binding to both CD3 
(expressed on the surface of T-cells, particularly in the T-cell receptor complex) and to CD19 
(expressed on the surface of malignant and benign cells of B-lineage origin). The resulting activation 
of T-cells leads to the elimination of CD19-expressing tumour cells.1,2 
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Blinatumomab has been considered by SMC using its decision-making framework for the assessment 
of ultra-orphan medicines. 
 

Nature of condition 

 
Acute lymphoblastic leukaemia (ALL) is a malignancy of lymphoid cells, which are blocked at early 
differentiation. Leukaemic cells accumulate in the bone marrow, replacing normal haematopoietic 
cells, resulting in bone marrow failure and manifesting with infection, haemorrhage and anaemia.  ALL 
is a heterogeneous disease with subgroups defined by immunophenotype, cyto- and molecular-
genetics. It is further categorised by levels of maturation of B-cells (e.g. B-cell precursor ALL, mature 
B-cell ALL and T-cell ALL). For younger fitter patients, management is usually with intensive 
combination chemotherapy followed by potentially curative haematopoietic stem cell transplant 
(HSCT). However, older patients are less likely to receive intensive chemotherapy with HSCT. Initial 
complete remission can be achieved in up to 90% of adults with ALL, although relapse can occur in up 
to half of patients requiring second-line (salvage) therapy. The goal of salvage therapy in adults with 
relapsed or refractory ALL is to induce remission with a view to employing potentially curative 
allogeneic HSCT.2  
 
The prognosis of patients with relapsed or refractory Philadelphia chromosome-negative B-precursor 
ALL is very poor with median overall survival of three months in patients relapsing after first salvage 
therapy.2 European consensus guidelines note there is not one standard chemotherapy regimen that 
is recommended over others in the management of relapsed or refractory Philadelphia chromosome-
negative ALL. The guidance suggests options should be stratified by the duration of the previous 
remission: “late relapse” potentially salvaged with standard induction chemotherapy regimen, and 
“early relapse” salvaged within the context of clinical studies.3 Clinical experts consulted by SMC 
considered that there is an unmet need in this therapeutic area arising from the poor outcomes 
associated with treatment options currently available. Blinatumomab meets SMC end-of-life and ultra-
orphan criteria. It has also been designated an orphan medicine by the European Commission. 
 
A Patient and Clinician Engagement (PACE) meeting was held to consider the added value of 
blinatumomab in the context of treatments currently available in NHS Scotland.  At the PACE meeting, 
attention was drawn to the relatively young age of patients (mid to late thirties) and the high symptom 
burden associated with this condition and how a diagnosis of relapse is devastating for patients and 
their families.   
 

Impact of new technology 

 
Summary of evidence on comparative efficacy 
There are no comparative efficacy data for blinatumomab. Conditional marketing authorisation from 
the European Medicines Agency (EMA) was based on a phase II, non-comparative, open-label, multi-
centre study (MT103-211). 2,4 
 
The pivotal study (MT103-211) recruited 189 adults with Philadelphia chromosome-negative B-
precursor ALL, specifically those with primary refractory disease, relapse within 12 months of first 
remission or allogeneic HSCT, or those with refractory or relapsed disease after first (or later) salvage 
therapy. Patients had at least 10% bone marrow blasts and Eastern Cooperative Oncology Group 
(ECOG) performance status 0 to 2.  
 
In patients with more than 50% bone marrow blasts, peripheral blood blasts ≥15,000 cells/microlitre, or 
elevated lactate dehydrogenase suggesting rapidly progressing disease, pre-phase treatment with 
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dexamethasone 10 to 24mg/m2 body surface area daily for up to five days was given to reduce the 
incidence of severe cytokine release syndrome. Then after three days, during which a repeat bone 
marrow sample was obtained to confirm at least 10% blasts, these patients could commence 
treatment.  
 
Induction therapy consisted of two 28-day cycles of blinatumomab continuous intravenous (IV) 
infusion (dose as per license). All patients received dexamethasone pre-medication (20mg) within one 
hour of treatment initiation in each cycle, and at the point of dose titration in cycle one. Consolidation 
with up to a further three cycles of blinatumomab (28 micrograms/day) was permitted for patients who 
achieved a complete remission (CR) or CR with partial haematological recovery (CRh) during the two 
induction cycles. Patients also received cerebrospinal fluid prophylaxis with intrathecal treatment as 
per institution or national guidelines. 
 
Allogeneic HSCT was permitted at the investigator’s discretion at any point in the study.  Treatment 
interruption was permitted in response to protocol specified adverse events. If treatment interruption 
exceeded two weeks, blinatumomab was discontinued. It was also discontinued upon occurrence of a 
CNS event of grade 4 severity or a second seizure. Other reasons for discontinuation included 
disease progression, haematological relapse, or if the investigator considered there was no benefit to 
treatment.4 
 
The primary outcome was the proportion of patients achieving either complete remission (CR) or CR 
with partial haematological recovery (CRh) within the first two treatment cycles. CR was defined as 
≤5% bone marrow blasts, no other evidence of disease and complete recovery of peripheral blood 
counts, i.e. platelets >100,000 cells/microlitre, and absolute neutrophil count (ANC) >1,000 
cells/microlitre. CRh was defined as ≤5% bone-marrow blasts, no other evidence of disease and 
partial recovery of peripheral blood counts, i.e. platelets >50,000 cells/microlitre, and ANC >500 
cells/microlitre. 
 
The proportion of patients achieving CR or CRh during the first two treatment cycles was 43% 
(81/189), comprising CR in 33% (63/189) of patients and CRh in 10% (18/189). This was achieved in 
cycle one for 34% of patients. A partial remission was achieved by 2.6% (5/189) patients. Of the 
patients who did not respond within the first two cycles, 14% (27/189) had progressive disease, 22% 
(41/189) were non-responsive and there were no data available for 9.5% (18/189).2 
 
Secondary outcomes in the study included relapse-free survival, receipt of allogeneic HSCT, and 
overall survival. 
 
Relapse-free survival was defined as the time from first CR/CRh until haematological relapse, 
progressive disease, extramedullary relapse or death. The analysis of relapse-free survival considered 
patients who had achieved CR or CRh either during the treatment period or within thirty days; this 
included 82 patients at the data cut-off at a median follow-up of 8.9 months.  Of the 82 responders, 37 
patients were censored and median relapse-free survival was 5.9 months (95% confidence interval 
[CI]: 4.8 to 8.3). Of those achieving CR, median relapse-free survival was 6.9 months and it was 5.0 
months for those in CRh.2, 4 
 
Of the 81 patients achieving the primary endpoint, 32 patients (17% of full study population and 40% 
of responders) received allogeneic HSCT while they were still in remission. The 100-day survival rate 
after transplant for these patients was 89%. Of the other 60% (49/81) of responders who did not 
subsequently receive HSCT a high proportion were either at least 65 years of age (less suitable for the 
intervention) or had previous allogeneic HSCT.2, 4 
 
Overall survival was analysed at a median follow-up of 9.8 months for all 189 patients, and 116 
patients (61%) had died. Median overall survival was estimated to be 6.1 months (95% CI: 4.2 to 7.5). 
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Estimated survival probabilities at six and 12 months were 50% and 28% respectively. When patients 
given subsequent allogeneic HSCT were censored from the survival analysis at the time of HSCT, 
median overall survival was estimated at 5.1 months (95% CI: 4.1 to 7.1) with a median observation of 
6.0 months.2,4   
 
Minimal residual disease (MRD) was a pre-specified exploratory outcome and evaluated in 73 patients 
who had achieved the primary outcome and had data available to permit assessment of MRD. MRD 
response (i.e. MRD negative, <10-4 detectable blasts when centrally assessed by polymerase chain 
reaction) was achieved by 82% (60/73) of patients and MRD complete response (i.e. no residual 
disease) was achieved by 70% (51/83) of patients. MRD responders (60/73) had median overall 
survival of 11.5 months (95% CI: 8.5 to not estimable), whereas MRD non-responders (13/73, who still 
had CR or CRh) had a median overall survival of 6.7 months (95% CI: 2.0 to not estimable).4    
 
Another open-label phase II, non-comparative study (MT103-206) provides supporting data from 36 
adults given blinatumomab using a differing dosing schedule based on body surface area. The primary 
efficacy outcome was remission rate (CR/CRh) achieved within the first two four-week cycles, and this 
was 69% (25/36) for all patients. Of the 25 patients with remission, 88% (22/25) achieved a MRD 
response, and 13 proceeded to receive allogeneic HSCT. In all patients with a median follow-up of 
12.1 months, median overall survival was 9.8 months.2,5 Updated data from MT103-206 demonstrated 
prolonged efficacy, with a median survival of 13 months and 28% (10/36) patients achieving survival of 
more than 30 months.6 
 
The economic model predicts a mean survival gain of 1.73 years. 
 
Pooled analysis of MT103-206 and MT103-211 found the rate of CR/CRh during the first two cycles of 
blinatumomab to be 43% and that the rate was consistent across a range of demographic and disease 
characteristics.2 
 
Summary of evidence on comparative safety 
No comparative safety data are available. Refer to the summary of product characteristics for details. 
 
In MT103-211, adverse events (AE) of any grade were reported in 188/189 patients. AEs resulted in 
discontinuation in 18% (34/189) of patients, and 9.5% (18/189) were considered to be treatment-
related. Dose reduction was required in 10% (19/189) of patients. The most common AE of all grades 
were pyrexia (60%), headache (34%), febrile neutropenia (28%), peripheral oedema (26%), nausea 
(24%), hypokalaemia (24%), constipation (21%) and anaemia (20%).  
 
Grade 3 or 4 AE were reported in 38% and 30% of patients respectively. The most common grade 3 
or 4 AE were haematological; febrile neutropenia (25% of patients), neutropenia (17%), anaemia 
(14%) and thrombocytopenia (8.5%). 
 
Neurological AE were reported in 52% of patients, with 11% (20/189) reporting grade 3 and 2.1% 
(4/189) with grade 4 neurologic AEs. All but three cases resolved; the three patients with unresolved 
AE died of unrelated causes after onset. Neurologic AE were generally grade 1 or 2 severity and 
typically occurred during the first cycle. They were usually managed with dexamethasone and did not 
necessitate interruption of treatment.4 
 
Cytokine release syndrome or cytokine storm of all grades was reported in 13% (24/189) of patients; 
grade 3 severity in 3/189 patients.2, 4 
 
During the study (treatment period up to 30 days after last treatment or before allogeneic HSCT) there 
were 23 deaths due to adverse events classed as infection (n=17), haemorrhage (n=2), or other 
reason (n=4). Fatal adverse events occurring in more than one patient were sepsis (n=4), and two 



6 

 

cases each of fusarium infection, pneumonia and septic shock. Three deaths due to infection were 
considered to be possibly related to blinatumomab.4 
 
Overdose events were reported in seven patients, all were grade 1 or 2 in severity. Pyrexia was 
reported in association with the overdose in three of the seven patients.2  
 
Summary of clinical effectiveness issues 
The available data for blinatumomab are from phase II non-comparative studies. The primary outcome 
in the studies, CR and CRh, are defined by reduction of disease in bone marrow and recovery of 
peripheral blood cells. Complete remission is an important outcome in the management of the cancer, 
and is considered with patient age to be the most relevant prognostic factor in ALL.3 The EMA 
considered the CR/CRh rate achieved with blinatumomab to be significant in the relapsed or refractory 
adult ALL setting noting that recent literature found remission rates with existing salvage regimens 
were in the region of 30% to 45% in first salvage and 18% to 23% in subsequent relapses. The EMA 
was also encouraged by the deep responses to treatment as indicated by the high MRD response 
rates observed in patients in complete remission.2 A substantial proportion (17%) of patients treated 
with blinatumomab went on to receive potentially curative allogeneic HSCT.  
 
Overall survival data in the pivotal study are relatively immature with a 61% event accrual rate. The 
impact of blinatumomab on health-related quality of life has not been assessed in the studies. 
 
The population in the study was treatment experienced, with one third having received prior allogeneic 
HSCT, 41% one previous salvage therapy and 39% at least two prior salvage regimens. Study 
MT103-211 excluded patients with “late” first relapse (relapse at least 12 months after first complete 
remission or HSCT). In practice, these patients may be offered re-induction with intensive 
chemotherapy. However, data were available from 9 patients with late relapse (pooled from both 
phase II studies). Within this group, 89% (8/9) achieved a CR/CRh response, 63% achieved a MRD 
response and 38% had a HSCT. Their median overall survival was 17.7 months.  
 
Blinatumomab is associated with neurological adverse events; however, most tend to be grade 1 or 2 
in severity. Dose reductions are recommended upon occurrence of grade 3 neurological events, and 
treatment discontinuation if more than one seizure or a grade 4 adverse event is reported. Cytokine 
storm was infrequent and minimised with pre-treatment with dexamethasone. Haematological adverse 
events were the most common grade 3 or 4 adverse event. 
 
The relative treatment effect and comparative safety of blinatumomab is unknown. A phase III study 
comparing it with standard of care is ongoing, the results of which are required to be presented to the 
EMA as a specific obligation of the conditional marketing authorisation.7  
 
As part of the regulatory review, to provide context as to the clinical benefits associated with 
blinatumomab, the company conducted an analysis of remission rates and survival amongst adults 
with Philadelphia chromosome-negative relapsed or refractory B-precursor ALL treated with historical 
standard-of-care. This retrospective observational study included 1,139 patients who had either 
primary refractory disease, a first relapse or salvage treatment within 12 months of first remission, 
relapsed or refractory disease after first or later salvage treatment or relapse/refractory within 12 
months of allogeneic HSCT. Patients were stratified into six groups by age (<35 or ≥35 years) and 
treatment history (allogeneic HSCT, in first salvage, or in second or later salvage). The six groups 
were weighted according to the proportions observed in the pivotal blinatumomab phase II study.2  
 
The primary objective was to estimate the proportion of patients who achieved haematological 
complete remission following salvage treatment (CRsg). Data for CRsg was available from 694 
patients, with CRsg rates ranging from 17% (in patients aged ≥35 years and in second or later 
salvage) to 44% (in patients aged <35 years and in first salvage). The combined/weighted CRsg was 
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24% (95% CI: 20 to 27). An additional outcome was overall survival at 12 months, with data available 
from 1,112 patients. Across the six strata, the 12-month overall survival rates ranged from 13% (in 
patients aged ≥35 years and in second or later salvage) to 25% (in patients aged <35 years and in first 
salvage), and the combined/weighted rate was 15% (95% CI: 13 to 18). Combined/weighted median 
overall survival in the historical dataset was 3.3 months.2, 8  
 
To support the economic case, the company conducted a naïve indirect comparison of remission rates 
and overall survival of blinatumomab with the pooled dataset of historical patients described above. 
 
Clinical experts consulted by SMC considered that, based on the clinical benefits suggested in the 
phase II data, blinatumomab may be a therapeutic advancement for this patient group. 
 
At the PACE meeting, it was noted that the deep response and high remission rates shown by 
blinatumomab offer patients a greater chance of moving to allogeneic HSCT.  For those who are 
ineligible for transplant, the increase in overall survival provides additional valuable time to a patient 
group where quality of life and time spent at home with the family is extremely important.  
 
Other data were also assessed but remain commercially confidential.* 
 

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 blinatumomab, as an end-of-life and ultra-orphan 
medicine, in the context of treatments currently available in NHS Scotland. 
 
The key points expressed by the group were: 
 

 Relapsed or refractory ALL is a very aggressive form of leukaemia with a high symptom burden.  
Prognosis is particularly poor in this difficult to treat population.   Patients are relatively young and 
have an extremely short life expectancy at this stage in the disease (around 3 to 6 months with 
standard care).   

 

 Very few alternative treatment options exist and are limited to re-induction chemotherapy, 
palliative care and supportive care.  Patients undergoing chemotherapy spend around half their 
time in hospital to manage the complications of the disease and the toxicity of treatment.  

 

 Phase II studies indicate that blinatumomab offers high remission rates in this difficult to treat 
population, providing patients with a greater chance of moving to allogeneic HSCT and the 
possibility of a potential cure i.e. blinatumomab is a ‘bridge to transplant’.   

 

 Blinatumomab has the potential to substantially increase overall survival in the context of limited 
remaining months.  There is also evidence of prolonged survival of more than 30 months in some 
patients9. This additional time is extremely valuable to patients. 

 

 Importantly, blinatumomab gives the option of an effective therapy which can be delivered in an 
outpatient setting (albeit with frequent visits for infusion device changes and management) to a 
patient group where quality of life and time at home is extremely important. 

 

 The PACE group was of the view that this medicine should be made available in NHS Scotland in-
line with the licensed indication on the basis that all patients in the relapsed/refractory group 
would benefit from treatment.   
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Additional patient and carer involvement 
A patient group submission was received from Leukaemia Care, which is a registered charity. 
Leukaemia Care has received <10% pharmaceutical company funding in the past two years, including 
from the submitting company. Representatives from the patient group also participated in the PACE 
meeting. The key points of their submission are included above.   
 

Value for money  

 
The company submitted a cost-utility analysis comparing blinatumomab with standard care in adults 
with relapsed or refractory Philadelphia chromosome-negative B-precursor ALL. Standard care 
included multi-drug chemotherapy and the regimen included in the economic analysis to estimate the 
cost of standard care was fludarabine, cytarabine, idarubicin, and filgrastim (FLAG-IDA), which was 
selected to be representative of the different chemotherapeutic regimens given in practice.  
 
A decision analysis model was submitted which used an area under the curve approach to estimate 
overall survival from the two key studies. The health states included were remission, progressive 
disease (PD), and death. Within the remission health state, patients could have CR, CRh, or CRsg as 
defined in the historical comparator study used in the standard care arm. Within the PD health state, 
patients could have PD, aplastic bone marrow, or partial remission. A lifetime horizon was used with 
patients aged 40 at the start of the model. Shorter time horizons of 15 and 10 years were included in 
the sensitivity analysis.  
 
As no comparative data were available, a naive indirect comparison was conducted in order to 
estimate remission rates and overall survival of blinatumomab compared to historical standard of care. 
The main source of clinical data for the blinatumomab arm of the model was the MT103-211 study, 
and for the comparator arm, data from the retrospective observational study were used as described 
above.  For the blinatumomab arm, Kaplan Meier overall survival data were available up to 25 months, 
and then from 25 to 60 months data were extrapolated by applying the same monthly survival 
probability to both arms of the model based on the rate observed in the retrospective observational 
study. This resulted in an estimated 12.5% survival rate at 60 months in the blinatumomab arm and a 
mean overall survival of 14.74 months. For the comparator arm, data from the historical control study 
are available up to 60 months. Patients who were alive beyond 60 months were assumed to be cured 
with standard life tables used to estimate survival from this point onwards. HSCT was included in the 
model, where it was assumed that 40% of patients who achieved CR/CRh subsequently received a 
HSCT. 
 
Utility values were derived from a utility elicitation study (as yet unpublished) conducted by the 
submitting company. The aim of the study was to define and validate health states experienced by 
adults with relapsed/refractory B-precursor ALL and to assign utility values to these health states using 
time trade-off methodology in a sample of the UK general public. The results of the study were 
combined with response rates from the blinatumomab study to give a utility value of 0.84 in the 
remission health state and 0.35 for the PD health state. These values were applied in both arms. For 
patients who were alive beyond 60 months, the utility value increased to 0.86 as these patients were 
assumed to be cured. 
 
The model included medicine acquisition costs, administration costs, and costs associated with 
adverse events. Blinatumomab is administered as a continuous IV infusion using an ambulatory 
infusion pump. It was assumed that patients would require one hospitalisation for the first cycle of 
blinatumomab treatment and then, for subsequent cycles, blinatumomab would be administered in an 
outpatient setting for bag changes. Patients were assumed to receive 1.64 cycles of blinatumomab (46 
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vials) and 2.18 cycles of FLAG-IDA. The cost of the ambulatory pump required to deliver IV 
blinatumomab was also included, with the cost estimated based on the assumption that the pump 
would be used for 2 cycles only. Other costs included outpatient visits, inpatient bed days, palliative 
care costs, and HSCT costs. 
 
A patient access scheme (PAS) was submitted by the company and assessed by PASAG as 
acceptable for implementation in NHS Scotland. In the base case analysis with the PAS, the company 
estimated an incremental cost-effectiveness ratio (ICER) of £52,201 per quality adjusted life-year 
(QALY) based on an incremental cost of £77,471 and a QALY gain of 1.48. Sensitivity analysis 
showed the results were sensitive to the overall survival estimates (ICER with PAS ranged from £35k 
to £108k using 95% CI) and the number of blinatumomab vials used (£47k to £58k when varied 
between 41 and 51 vials). Reducing the time horizon to 15 and 10 years increased the ICER to £89k 
and £115k respectively. Using a discount rate of 1.5% for outcomes (instead of 3.5%) reduced the 
ICER to £38k. 
 
In addition to the base case ICER being comparatively high, the following limitations were noted: 

 There is a lack of comparative data or formal indirect comparison comparing blinatumomab with 
existing treatments, which results in the efficacy data used in the model being particularly 
uncertain. The sensitivity analysis showed the results were sensitive to the overall survival 
estimates. Using the lower value of the 95% CI for median overall survival in the blinatumomab 
arm (4.2 months instead of base case of 6.1 months) increased the ICER to £108k. The results 
were also relatively sensitive to the mortality rate applied from months 25 to 60 based on the 
observational study. Increasing the mortality rate by 20% reduced the proportion of patients alive 
beyond 5 years and increased the ICER to £59k. 

 The cost included in the model for the specialist infusion pump required to administer 
blinatumomab has been underestimated. The model used a cost of £176 per patient reflecting 2 
cycles of usage, instead of £1,795 which is the total cost of purchasing the pump. The cost used 
in the model was calculated based on the assumption that the pump will be re-used on a monthly 
basis for the duration of the 5 year usage period of the pump. This would not happen in practice, 
particularly given the ultra-orphan status of the condition. Sensitivity analysis was provided using 
the full cost of the pump and this increased the ICER marginally to £53k. Further, in relation to the 
administration of blinotumomab, a more plausible base case set of assumptions would be that bag 
changes take place in a hospital outpatient setting rather than being performed by community 
nurses, and also that an inpatient stay is associated with the second cycle of treatment. 
Accounting for all these aspects in a combined analysis gave an ICER of £53,952 with PAS, 
which was seen as a more appropriate base case ICER.  

 A key assumption in the model is that patients alive beyond 5 years are cured and have a normal 
life expectancy. Sensitivity analysis was provided which varied the point in model where patients 
were assumed to be cured. When the cure assumption was applied at 7 years, the ICER 
increased to £58k. When the model was adjusted to allow for 10% of patients to relapse after 5 
years, the ICER increased to £54k. Sensitivity analysis was also provided where the cure 
assumption was applied to patients alive from year 3 onwards and this reduced the ICER to £47k. 

 The difference between the remission and PD utility values is large (0.49), although this may be 
appropriate as remission can return patients to relatively normal quality of life and PD can involve 
rapid deterioration such that a low value may be reasonable. In order to test this parameter 
further, a more conservative analysis was requested using a lower utility value for remission alone 
or combined with a higher value for PD. Reducing the remission utility value to 0.75 increased the 
ICER to £54k. In the combined analysis where the remission utility value was reduced to 0.80 and 
the PD health state utility value was increased to 0.45, the ICER increased to £53k.  

 It was noted that there was the use of additional cycles of blinotumomab in some patients in the 
study and thus the potential for increased treatment durations compared to the base case 
assumption. As such, the submitting company was asked to provide some further analysis to 
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show the impact of assuming all responders receive 3 cycles of treatment. This increased the 
ICER to £60k. 

 

Impact beyond direct health benefits and on specialist services 

 
Risk management materials prepared by the submitting company target patients, physicians, nurses 
and pharmacists involved in the prescribing, administration and preparation of blinatumomab.1 
Blinatumomab is administered via continuous IV infusion for 28 days of a 42-day cycle. Depending 
upon the patient’s medical history, it is recommended that the patient receives it as an inpatient for at 
least the first nine days in cycle one and for at least two days in cycle two. Prepared infusion bags can 
be changed up to every 96 hours, so if patients are discharged, they will still require regular out-patient 
appointments to replace the infusion bags. 
 
At the PACE meeting, attention was drawn to the emotional impact of the condition on patients and 
their families.  Blinatumomab may allow patients to spend more time at home, which would have a 
wider impact on the lives of family and carers.  The delivery of blinatumomab would impact on carers 
and their ability to work.  However, it was noted that chemotherapy and supportive care also place 
demands on carers.   
 
PACE participants also highlighted the relatively young age of this patient group.  The long-term 
societal and economic consequences of premature death, including working years lost, are likely to be 
greater than in many other cancers.   
 

Costs to NHS and Personal Social Services 

 
The submitting company estimated there would be 8 patients eligible for treatment with blinatumomab 
each year. The estimated uptake rate was 40% (3 patients) in year 1 and 60% (5 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.  
 

Conclusion 

 
The Committee considered the benefits of blinatumomab in the context of the SMC decision modifiers 
that can be applied when encountering high cost-effectiveness ratios and agreed that the criteria for 
absence of other treatments of proven benefit and the potential to bridge to a definitive therapy were 
satisfied. In addition, as blinatumomab is an orphan medicine, SMC can accept greater uncertainty in 
the economic case.  
 
After considering all the available evidence, the output from the PACE process, and after application 
of the appropriate SMC modifiers, the Committee accepted blinatumomab for use in NHS Scotland. 
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Additional information: guidelines and protocols 

 
Recommendations of the European Working Group for Adult ALL which were published in 2011 note 
the future potential of blinatumomab as a targeted treatment for ALL. With regard to the management 
of relapse of Philadelphia chromosome-negative ALL: 

 “In late relapsing patients, use standard ALL front-line therapy followed by allogeneic stem cell 
transplantation in second CR 

 In early relapsing patients, use investigational combinations in the context of a clinical trial, 
eventually incorporating new agents not given during front-line therapy”.3 

 
The National Comprehensive Cancer Network (NCCN) published a clinical practice guideline on acute 
lymphoblastic leukaemia in the United States in 2015. It presents recommendations according to two 
age groups: adolescents and young adults (age 15 to 39 years), and adults (age at least 40 years). 
The recommendations for both age groups regarding relapsed or refractory disease are the same. 
Second-line treatment may depend on the duration of the initial response. In late relapsing patients 
(defined as at least 3 years from initial diagnosis) re-treatment with the initial induction regimen is 
reasonable. Participation in a clinical trial if available is recommended, but if this is not possible the 
following may be considered: second-line therapy with an induction regimen not previously used; 
subsequent chemotherapy (with regimens containing clofarabine, vincristine sulphate liposome 
injection, cytarabine or alkylating agents); or allogeneic HSCT (if patient is physically fit enough and a 
donor is available). The guideline states that blinatumomab should be considered for patients with 
Philadelphia chromosome-negative precursor B-Cell ALL.10 
 

Additional information: comparators 

 
Treatment of patients with relapsed or refractory ALL is individualised based on multiple factors such 
as response to previous treatment, co-morbidity and eligibility for participation in clinical studies. The 
FLAG-IDA regimen is presented in the table below as an example and has been used in the economic 
case submitted to SMC.  
 
 

Cost of relevant comparators 

 
 
Drug Regimen Cost per cycle (£) 

blinatumomab Continuous IV infusion 
 
Cycle 1 
Days 1 to 7: 9 micrograms/day  
Days 8 to 28: 28 micrograms/day  
 
Subsequent cycles (Day 1 to 28) 
28 micrograms/day  
 
 
 
 
 

Cycle 1 48,408 
 
Subsequent cycles 

56,476 



12 

 

FLAG-IDA 
 
 

Fludarabine 
30mg/m2 IV infusion over 30 minutes on days 1 to 5 
 
Cytarabine  
2,000mg/m2 IV infusion over 4 hours on days 1 to 5  
 
Fligrastim 
300 micrograms s/c once daily for 7 days  
 
Idarubicin 
8mg/m2 IV bolus daily on days 3, 4 and 5   

2,406 

Doses are for general comparison and do not imply therapeutic equivalence. The number of cycles of treatment 
varies per patient. Costs from BNF (except blinatumomab from MIMS) on 08 February 2016 and based on 1.8m

2
 

body surface area where relevant. Costs do not take any patient access schemes into consideration. Cost of 
blinatumomab based on median exposure of 42 days in study MT103-211

4
 is estimated to be £76,646.  

 
 



13 

 

References 
 
The undernoted references were supplied with the submission.  Those shaded grey are additional to 
those supplied with the submission. 
 
1. Amgen Europe B.V. Summary of Product Characteristics - Blincyto 23 November 2015 [cited 12 

January 2016]; Available from: www.medicines.org.uk. 
2. European Medicines Agency. Assessment report - BLINCYTO. 24 September 2015. Report No.: 

EMA/CHMP/469312/2015. 
3. Gokbuget N, Dombret H, Bassan R, Doubek M, Fielding A, Foa R, et al. Recommendations of the 

European Working Group for Adult ALL. 2011. 
4. Topp MS, Gökbuget N, Stein AS, Zugmaier G, O'Brien S, Bargou RC, et al. Safety and activity of 

blinatumomab for adult patients with relapsed or refractory B-precursor acute lymphoblastic 
leukaemia: a multicentre, single-arm, phase 2 study. The Lancet Oncology. 2015;16:57-66. 

5. Topp MS, Gokbuget N, Zugmaier G, Klappers P, Stelljes M, Neumann S, et al. Phase II trial of the 
anti-CD19 bispecific T cell-engager blinatumomab shows hematologic and molecular remissions in 
patients with relapsed or refractory B-precursor acute lymphoblastic leukemia. J Clin Oncol. 
2014;32:4134-40. 

6. Zugmaier G, Gökbuget N,Klinger M,Viardot A,Stelljes M, Neumann S et al. Long-term Survival and 
T-Cell Kinetics in Adult Patients with Relapsed/Refractory BPrecursor Acute Lymphoblastic 
Leukemia Who Achieved Minimal Residual Disease Response Following Treatment with Anti-
CD19 BiTE® Antibody Construct Blinatumomab. Blood First Edition Paper, prepublished online 
October 19, 2015; DOI 10.1182/blood-2015-06-649111  

7. Commercial in Confidence* 
8. Zugmaier G, Gokbuget N, Klinger M et al. Long-term Survival and T-Cell Kinetics in Adult Patients 

with Relapsed/Refractory BPrecursor Acute Lymphoblastic Leukemia Who Achieved Minimal 
Residual Disease Response Following Treatment with Anti-CD19 BiTE® Antibody Construct 
Blinatumomab. Blood. 2015;126::2578-84. 

9. National Comprehensive Cancer Network. Acute Lymphoblastic Leukemia (Version 2.2015). 2015. 
  

 
This assessment is based on data submitted by the applicant company up to and including 11 March 
2016. 
 
*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_statements/Policy_Statements 
 
 
Drug 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 drug 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 NHS 
Scotland 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 NHS Scotland on the basis of a patient access scheme that 

http://www.medicines.org.uk/
http://www.scottishmedicines.org.uk/About_SMC/Policy_statements/Policy_Statements
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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 judgement in the circumstances of the 
individual patient, in consultation with the patient and/or guardian or carer. 


