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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).  The advice is 
summarised as follows: 

 

ADVICE: following a full submission   
 
mepolizumab (Nucala®) is accepted for restricted use within NHS Scotland. 
 
Indication under review: as an add-on treatment for severe refractory eosinophilic asthma in 
adult patients. 
 
SMC restriction: patients who have eosinophils of at least 150 cells per microlitre (0.15 x 
109/L) at initiation of treatment and have had at least four asthma exacerbations in the 
preceding year or are receiving maintenance treatment with oral corticosteroids. 
 
Mepolizumab, compared to placebo, decreased the incidence of asthma exacerbations and 
permitted reductions in doses of maintenance oral corticosteroid in adult patients with severe 
eosinophilic asthma. 
 
This SMC advice takes account of the benefits of a Patient Access Scheme (PAS) that 
improves the cost-effectiveness of mepolizumab. 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 
As an add-on treatment for severe refractory eosinophilic asthma in adult patients. 

 
Dosing Information 
100mg by subcutaneous injection every four weeks.  
 
Mepolizumab is intended for long-term treatment. The need for continued therapy should be 
considered at least on an annual basis as determined by physician assessment of the 
patient’s disease severity and level of control of exacerbations. Mepolizumab should be 
prescribed by physicians experienced in the diagnosis and treatment of severe refractory 
eosinophilic asthma. 
 

Product availability date 
January 2016. 
 

 
 

Summary of evidence on comparative efficacy 

 
Mepolizumab is a monoclonal antibody that inhibits binding of interleukin-5 (IL-5) to the IL-5 
receptor expressed on the surface of eosinophils. IL-5 is a key cytokine in regulation of blood 
and tissue eosinophils and its inhibition reduces production and survival of eosinophils. The 
submitting company proposed that the Scottish Medicines Consortium (SMC) considers 
mepolizumab when positioned for use in a subgroup of patients who have eosinophils at least 
150 cells per microlitre (0.15 x 109/L) at initiation of treatment and (1) have had at least four 
asthma exacerbations in the preceding year or (2) are receiving maintenance treatment with 
oral corticosteroids. 
 
Two similar double-blind studies (MENSA and DREAM) respectively recruited 576 and 616 
patients aged at least 12 years with asthma.  Patients had at least two exacerbations requiring 
systemic corticosteroids in the preceding year despite treatment with inhaled corticosteroid at a 
daily dose of fluticasone propionate 880micrograms or equivalent for adults, with or without 
maintenance oral corticosteroids, and an additional controller medication (e.g. long-acting beta-
2 agonist, leukotriene antagonist or theophylline).  Adults had a forced expiratory volume in one 
second (FEV1) less than 80% of predicted or, in the MENSA study, a FEV1 to forced vital 
capacity (FVC) ratio less than 0.8.  An eosinophilic phenotype was defined in both studies by an 
elevated peripheral blood eosinophil count related to asthma of at least 300 cells per microlitre 
(0.3 x 109/L) in the preceding 12 months. It could also be defined in the MENSA study by a 
peripheral blood eosinophil count of at least 150 cells per microlitre (0.15 x 109/L) at screening 
and, in the DREAM study, by sputum eosinophils at least 3%, exhaled nitric oxide at least 50 
parts per billion, or prompt deterioration of asthma control after ≤25% reduction in regular 
maintenance dose of inhaled or oral corticosteroid dose in the previous 12 months.2-5 
 
In the MENSA study patients were randomised equally to mepolizumab 100mg subcutaneous 
(SC) injection, mepolizumab 75mg intravenous (IV) injection or placebo every four weeks for 28 
weeks.  Mepolizumab 75mg IV is not licensed in the UK; however, it was noted by the European 
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Medicines Agency (EMA) that it is expected to produce similar exposure to mepolizumab 100mg 
SC as absolute bioavailability via the SC route was approximately 75% and may have some 
clinical relevance. In the DREAM study, patients were randomised equally to IV placebo, 
mepolizumab 75mg, 250mg or 750mg every four weeks for 48 weeks.2-5  
 
In both studies, the primary outcome was annual rate of clinically significant exacerbations, 
defined as an exacerbation requiring at least three days of oral corticosteroids, attendance at an 
emergency department or admission to hospital.  This was assessed by the investigator and 
confirmed by objective data in patients’ diaries at week 32 in the MENSA study and week 52 in 
the DREAM study.  The primary outcome was compared between the groups using a negative 
binomial model with covariates for treatment group, maintenance oral corticosteroids, region, 
annual rate of exacerbations in the preceding year and baseline percent predicted FEV1 
(ppFEV1). This was assessed in the modified intention-to-treat (ITT) population, which 
comprised all patients who received at least one dose of study medication.  Results for the 
mepolizumab 100mg SC and 75mg IV doses are detailed in table 1. Both mepolizumab 
regimens were significantly superior to placebo for the primary outcome, clinically significant 
exacerbations. Secondary outcomes were less consistent.2-5   
 
Table 1: Primary and key secondary outcomes of MENSA and DREAM studies.2-5 
 MENSA DREAM POOLED 
 PBO M100 M75 PBO M75 PBO M75-100 
 N=191 N=194 N=191 N=155 N=153 N=346 N=538 
Clinically significant exacerbations (primary outcome) 

Rate/year 1.74 0.83 0.93 2.40 1.24 1.91 0.98 
Rate ratio 
(95%CI)# 

0.47 
(0.35, 0.64) 

0.53 
(0.40, 0.72) 

0.52 
(0.39, 0.69) 

0.51 
(0.42, 0.62) 

p-value <0.001 <0.001 <0.001 <0.001 
Exacerbations requiring hospital admission or attendance at emergency department 

Rate/year 0.20 0.08 0.14 0.43 0.17 0.26 0.14 
Rate ratio 
(95%CI)# 

0.39 
(0.18, 0.83) 

0.68 
(0.33, 1.41) 

0.40 
(0.19, 0.81) 

0.53 
(0.33, 0.84) 

p-value 0.015 0.299 0.011 0.007 
Exacerbations requiring hospital admission 

Rate/year 0.10 0.03 0.06 0.18 0.11 0.14 0.07 
Rate ratio 
(95%CI)# 

0.31 
(0.11, 0.91) 

0.61 
(0.23, 1.66) 

0.61 
(0.28, 1.33) 

0.50 
(0.28, 0.89) 

p-value 0.034 0.334 0.214 0.018 
Change in pre-bronchodilator FEV1 at end of study* (mL) 
LS mean 86 183 186 60 121 107 169 
Diff. 
(95%CI)# 

98 
(11, 184) 

100 
(13, 187) 

61 
(-39, 161) 

63 
(3, 123) 

p-value 0.028 0.025 0.229 0.040 
Change in post-bronchodilator FEV1 at end of study* (mL)  

LS mean 30 167 176 -9 36 14 106 
Diff. 
(95%CI)# 

138 
(43, 232) 

146 
(50, 242) 

45 
(-50, 139) 

89 
(26, 152) 

p-value 0.004 0.003 0.356 0.005 
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Change in Asthma Control Questionnaire score at end of study (scale 0 to 6) 

LS mean -0.50 -0.94 -0.92 -0.59 -0.75 -0.55 -0.88 
Diff. 
(95%CI)# 

-0.44 
(-0.63, -0.25) 

-0.42 
(-0.61, -0.23) 

-0.16 
(-0.39, 0.07) 

-0.34 
(-0.48, -0.20) 

p-value <0.001 <0.001 0.183 <0.001 
Change in Quality of Life Scale (SGRQ in MENSA study; AQLQ in DREAM study) 
LS mean -9.0 -16.0 -15.4 0.71 0.80  
Diff. 
(95%CI)# 

-7.0 
(-10.2, -3.8) 

-6.4 
(-9.7, -3.2) 

0.08 
(-0.16, 0.32) 

 

p-value <0.001 <0.001 0.501  
PBO = placebo; M75 = mepolizumab 75mg intravenously (IV) every four weeks; M100 = mepolizumab 
subcutaneously (SC) every four weeks; M75-100 = mepolizumab 75mg IV and 100mg SC every four 
weeks; FEV1 = forced expiratory volume in one second; LS = least squares; CI = confidence interval; Diff 
= difference. *end of study was at week 32 in MENSA study; at week 52 in DREAM study; and at week 32 
for pooled analyses of both studies. SGRQ = St. Georges Respiratory Questionnaire, score ranges from 0 
to 100, with higher scores indicating worse functioning. AQLQ = Asthma quality of life questionnaire, 
score ranges from 1 to 7, with higher scores indicating better quality of life; # = versus placebo. 

 
A double-blind phase III study (SIRIUS) recruited 135 patients with similar inclusion criteria as  
the MENSA study, but without the criterion for frequent exacerbations and with the additional 
requirement that patients were receiving maintenance oral corticosteroid for at least six months 
and taking a stable daily dose for at least four weeks of prednisolone 5mg to 35mg or 
equivalent. Patients entered a three to eight week optimisation phase where their oral 
corticosteroid dose was reduced weekly until they had an exacerbation of asthma symptoms or 
an increase of at least 0.5 points on asthma control questionnaire (ACQ).  They remained on 
the optimised dose for two weeks and were then randomised equally, with stratification by 
country and duration of oral corticosteroids use (<5 years or ≥5 years), to double-blind treatment 
with mepolizumab 100mg SC or placebo every four weeks for 20 weeks. After a further four 
weeks, the patients’ daily dose of oral corticosteroid was reduced over weeks 4 to 20 by 1.25mg 
to 10mg every four weeks depending on asthma symptoms and adrenal insufficiency in a 
protocol-defined schedule, then remained stable during the maintenance phase, weeks 20 to 
24. The primary outcome was percent reduction in oral corticosteroid dose over weeks 20 to 24 
relative to baseline (i.e. end of optimisation phase) while maintaining asthma control. This was 
assessed in the ITT population, comprising all randomised patients, in a proportional-odds 
model categorical analysis with covariates of stratification factors and baseline oral 
corticosteroid dose.2,6 
 
Over weeks 20 to 24 in the mepolizumab group, compared to the placebo group, more patients 
had reductions of 90% to 100% in oral corticosteroid dose; 23% (16/69) versus 11% (7/66), and 
reductions of 75% to <90%; 17% (12/69) versus 7.6% (5/66).  Fewer patients had no decrease 
in oral corticosteroid dose, lack of asthma control or withdrawal from treatment, 36% (25/69) 
versus 56% (37/66). Similar proportions of patients in the respective groups had reductions in 
oral corticosteroid dose of 50% to <75%, 13% (9/69) versus 15% (10/66), and of <50%, 10% 
(7/69) versus 11% (7/66). Overall, the odds ratio for reduction in oral corticosteroid dose 
category was 2.39 (95% CI: 1.25 to 4.56), p=0.008. The EMA noted that absolute dose change 
was a key secondary outcome and the median reduction in daily oral corticosteroid dose was 
5mg of prednisolone (or equivalent) in the mepolizumab group irrespective of baseline dose and 
was zero in the placebo group. Approximately 40% of patients had a decrease in daily dose of 
at least 5mg prednisolone, which was about twice as many as in the placebo group.2,6 
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The open-label extension study for the DREAM study was COLUMBA (n=347) and for the 
MENSA and SIRIUS studies was COSMOS (n=651).  All patients received mepolizumab 100mg 
SC every four weeks and treatment effects were maintained. The annual rate of clinically 
significant exacerbations was 0.67 (95% CI: 0.57 to 0.79) and 0.93 (95% CI: 0.83 to 1.04) in the 
respective extension studies.2 
 

Summary of evidence on comparative safety 

 
In the placebo-controlled studies the incidence of adverse events was similar with mepolizumab 
100mg SC and 75mg IV compared to placebo, 79% (209/263) and 83% (287/344) versus 82% 
(338/412), respectively. The most commonly reported adverse events were headache (20%, 
23% and 18%), nasopharyngitis (16%, 23% and 19%) and asthma (5.7%, 9.3% and 15%). After 
adjustment for differences between the studies and duration of exposure, mepolizumab was 
associated with a relative risk greater than two compared to placebo for three adverse events: 
eczema, nasal congestion and dyspnoea. Local injection site reactions were reported more 
frequently in the mepolizumab 100mg SC group than in the mepolizumab 75mg IV group or 
placebo, 7.9% versus 2.9% and 3.2%. Mepolizumab 100mg SC and 75mg IV, compared to 
placebo, were associated with lower rates of serious adverse events, 6.5% and 10% versus 
15%, respectively. The most common serious adverse event was asthma, 1.9% and 5.8% 
versus 9.2%, respectively.  Rates of discontinuation due to adverse events were low across the 
groups, 1% and 1% versus 3%, respectively.2,4,5  
 
Systemic (allergic and non-allergic) reactions were adverse events of special interest and there 
was a low incidence of these. In an open-label extension study, one patient had a serious type 
IV delayed hypersensitivity reaction three days after ninth dose of mepolizumab, which required 
treatment in an intensive care unit. The summary of product characteristics (SPC) includes a 
warning on acute and delayed administration reactions, including hypersensitivity. 
Immunological adverse events were also of special interest. In placebo-controlled studies 5.7% 
(15/263) of patients given mepolizumab SC and 2.0% (13/652) of patients given mepolizumab 
IV developed anti-mepolizumab antibodies, which generally had low titres and were transient. 
Only one patient developed neutralising antibodies. The EMA concluded that mepolizumab had 
a low immunogenic potential. Other adverse events of special interest included infections, 
malignancy and cardiovascular events. There was no evidence of increased risk of these.2,4,5   
 

Summary of clinical effectiveness issues 

 
Mepolizumab is the first IL-5 inhibitor licensed for treatment of asthma and the first medicine 
licensed for severe eosinophilic asthma.1  The submitting company proposes that it be used for 
patients who have eosinophils at least 150 cells per microlitre (0.15 x 109/L) and at least four 
exacerbations per year or a dependence on oral corticosteroids.  Some patients who can 
receive mepolizumab may also be eligible for treatment with omalizumab, an inhibitor of 
immunoglobulin E (IgE) binding, licensed for convincing IgE-mediated asthma.7 Omalizumab 
has been endorsed for use within NHS Scotland by Healthcare Improvement Scotland (HIS) in 
accordance with a National Institute for Health and Care Excellence (NICE) Multiple Technology 
Appraisal recommending it as a treatment option for severe persistent confirmed allergic 
IgE-mediated asthma as an add-on to optimised standard therapy in people who need 
continuous or frequent oral corticosteroids (four or more courses in previous year), contingent 
upon availability of the patient access scheme.8,9  
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The primary outcome of clinically significant exacerbation rate was assessed over 12 months in 
the DREAM study and over 8 months in the MENSA study.  In both studies and pooled 
analyses, the primary outcome was significantly reduced with mepolizumab compared to 
placebo by around 50%. There were also reductions with mepolizumab, compared to placebo, 
in rates of asthma exacerbations requiring admission to hospital or attendance at an emergency 
department, which were reduced by about 50% in the pooled analyses.  Effects of mepolizumab 
versus placebo on lung function (FEV1), asthma control (ACQ) and quality of life (asthma quality 
of life questionnaire [AQLQ] and St George’s respiratory questionnaire [SGRQ]) were only 
significant effects compared to placebo in the MENSA study. The EMA noted that the 
relationship between airway inflammation, lung function and symptoms is weak. Also 
differences between the study inclusion criteria defining eosinophilic phenotype may have 
contributed to the inconsistency.  
 
In the third pivotal study, SIRIUS, the primary outcome, reduction in daily oral corticosteroid 
maintenance dose while maintaining asthma control was significantly greater with mepolizumab 
compared to placebo, with a median reduction of 5mg prednisolone (or equivalent) irrespective 
of baseline dose.  In the mepolizumab group about 40% of patients had a reduction in daily oral 
corticosteroid dose of at least 5mg prednisolone, which was twice as many as in the placebo 
group.  The evaluation period for the primary outcome was four weeks, which is considered 
short for assessing durability of effect. However, the open-label extension study provided 
supportive data.  
   
The submitting company proposes that mepolizumab be positioned for use in a subgroup of 
patients who have blood eosinophil level at least 150 cells per microlitre (0.15 x 109/L) at 
initiation of treatment plus at least four exacerbations in the preceding year or maintenance on 
oral corticosteroid. This subgroup comprised about a third of patients in the MENSA and 
DREAM studies and about three quarters of the patients in the SIRIUS study.  In the subgroup 
of the MENSA study (n=207), the annual rate of clinically significant exacerbations was 
significantly lower with mepolizumab 100mg SC and 75mg IV versus placebo, 1.32 and 1.06 
versus 2.65, with rate ratios of 0.5 (95% CI: 0.32 to 0.78) and 0.4 (95% CI: 0.24 to 0.67) for the 
respective comparisons. In the subgroup of the DREAM study (n=110), the annual rate of 
clinically significant exacerbations was significantly lower with mepolizumab 75mg IV compared 
to placebo, 1.12 versus 3.08, with a rate ratio of 0.36 (95% CI: 0.24 to 0.55).  In the SIRIUS 
study, the primary outcome of reduction in oral corticosteroid dose over the maintenance phase 
(weeks 20 to 24) compared to baseline was not significantly different with mepolizumab 100mg 
SC versus placebo, with an odds ratio of 1.81 (95% CI: 0.86 to 3.79).  
 

The reference range for blood eosinophils varies between laboratories, with upper limits of 350 
to 400 cells per microlitre (0.3 to 0.4 x 109/L). Eosinophilia may be characterised by blood 
eosinophils greater than 500 cells per microlitre (0.5 x 109/L).  Many patients in the proposed 
subgroup, defined by blood eosinophil count of at least 150 cells per microlitre (0.15 x 109/L), 
would have normal eosinophil levels.  
 
Subgroup analyses of data from mepolizumab 100mg SC and 75mg IV groups in the MENSA 
and DREAM studies indicated the largest treatment effect was in the subgroup with baseline 
eosinophils at least 500 cells per microlitre (0.5 x 109/L), where the rate ratio for annual rate of 
clinically significant exacerbations with mepolizumab versus placebo was 0.27 (95% CI: 0.19 to 
0.37).  Corresponding rate ratios for subgroups with eosinophils between 300 to 499; 150 to 
299; and less than 150 cells per microlitre (0.3 to 0.499; 0.15 to 0.299 and less than 0.15 x 
109/L) were 0.62 (95% CI: 0.41 to 0.93); 0.72 (95% CI: 0.47 to 1.10); and 0.67 (95% CI: 0.46 to 
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0.98), respectively. Similar analyses of the primary outcome of the SIRIUS study were not 
consistent with these and were difficult to interpret due to small sample size.2 A single estimate 
of treatment effect for the group with eosinophils at least 150 cells per microlitre (0.15 x 109/L) 
may overestimate benefits for those with eosinophils at the lower end of the range and 
underestimate benefits for those with eosinophils greater than 500 cell per microlitre (0.5 x 
109/L).  
 
Mepolizumab is licensed for use in severe refractory eosinophilic asthma.  The definition of 
eosinophilic asthma varied across the pivotal studies and there is a lack of clarity around the 
criteria defining this in practice.  It is characterised by a pattern of inflammatory cells infiltrating 
the airway and the best indicator is an induced sputum cell count.  Blood eosinophil counts, 
despite being associated to sputum eosinophils, are considered poor predictors of sputum 
eosinophilic inflammation and can be difficult to interpret in patients receiving corticosteroids. 
The EMA noted that, in practice, the diagnosis of eosinophilic phenotype is at the discretion of 
healthcare professionals specialised in the treatment of severe asthma based on sputum and 
blood eosinophilia.  The magnitude of mepolizumab effect on severe exacerbations in relation to 
blood eosinophil level is detailed in the SPC to help inform their therapeutic decision.2  
 
In the DREAM and MENSA studies, baseline rate of exacerbations in the previous year varied 
from 3.5 to 3.8 across the treatment groups.  In the placebo groups, this reduced to 2.4 and 
1.74 during the clinical studies. In the SIRIUS study, the annual rate of exacerbations declined 
from 2.9 at baseline to 2.1 during the study in the placebo group and within this group there 
were five patients (7.5%) who were able to discontinue corticosteroid completely, while 22 
(33%) were able to reduce their corticosteroid dose by at least 50%.2-6 These placebo response 
rates may be indicative of asthma treatment that was not optimised at baseline.  However, 
benefits with mepolizumab were observed in addition to these.  
 
As noted previously, some patients eligible for mepolizumab may also be suitable for treatment 
with omalizumab. A Bayesian network meta-analysis (NMA) of six studies was presented, 
comparing these medicines for outcomes of clinically significant exacerbations, exacerbations 
requiring hospital admission and change from baseline in ppFEV1. This supported an 
assumption of equivalent efficacy and safety underpinning a cost-minimisation economic 
evaluation within the subgroup of patients eligible for both medicines. The validity of the 
conclusion is limited by weaknesses including issues relating to external validity and 
heterogeneity. Omalizumab data derive from populations with allergic asthma, whereas 
mepolizumab data derive from populations with eosinophilic asthma.  The medicines were not 
compared within the population eligible for both medicines and were compared in populations 
that had less severe disease than patients likely to receive these medicines in practice (i.e.  
those with at least four exacerbations per year or on maintenance corticosteroids).  There was 
no comparison of safety outcomes and much of the mepolizumab input data could not be 
confirmed from public domain sources.  
 
Clinical experts consulted by SMC considered that there is an unmet need in this therapeutic 
area, namely for more effective therapies, especially steroid-sparing medicines, for patients with 
severe asthma.  
 
Clinical experts consulted by SMC considered that mepolizumab for severe eosinophilic asthma 
is a therapeutic advancement due to its novel mechanism of action and effects on exacerbation 
rate and dose of maintenance oral corticosteroids.  They consider that mepolizumab would be 
used as an additional therapy for patients meeting the criteria defined in its product licence.  
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Clinical experts consulted by SMC considered that the introduction of mepolizumab for severe 
eosinophilic asthma may impact on the service in respect of resources required to administer 
SC injections every four weeks by a healthcare professional.  
 

Summary of comparative health economic evidence 

 
The company submitted a cost-utility analysis comparing mepolizumab plus standard of care to 
standard of care alone, for the treatment of adult patients aged ≥18 years with severe refractory 
eosinophilic asthma with a blood eosinophil count of ≥150 cells per microlitre (0.15 x 109/L) at 
initiation of treatment, and ≥4 exacerbations in the previous year or on maintenance oral 
corticosteroids.  Patients receiving standard of care are assumed to be receiving a high dose of 
inhaled corticosteroids and additional maintenance treatments i.e. long acting β2 agonists, 
leukotriene receptor antagonists or theophylline.  A cost-minimisation analysis was also 
provided comparing mepolizumab with omalizumab. Patients within this analysis were 
considered to be an overlap population exhibiting both allergic and eosinophillic asthma 
phenotypes.  It should be noted that SMC clinical experts have indicated that standard of care 
may be the appropriate comparator, but omalizumab may also be a relevant comparator for 
some patients. 
 
A lifetime Markov model was submitted, consisting of 3 health states in the mepolizumab arm: 
‘day to day symptoms; patients on treatment’, ‘day to day symptoms; patients responding and 
continuing on treatment’, and ‘day to day symptoms; patients not responding to treatment’. 
Patients enter the model on mepolizumab treatment and, after 12 months, either remain on 
treatment or move to standard of care depending on whether or not the continuation criteria are 
met. The criteria for continuing treatment with mepolizumab applied in the model were 
experiencing no change in annualised exacerbation rate or an improvement over baseline rates.  
These patients were classified as responders in the model.  Within each health state, patients 
could experience exacerbations of varying severity i.e. exacerbation requiring oral corticosteroid 
burst, exacerbation requiring an emergency department visit, and exacerbation requiring 
hospitalisation. In the standard arm, the model consisted of one key health state of non-
response (‘day to day symptoms; patients not responding to treatment’).  
 
The clinical data used in the economic analysis were taken from the post-hoc analysis of data 
from the MENSA study based on the proposed sub-population. Clinically significant 
exacerbation rates were estimated by pooling data from both mepolizumab treatment arms i.e. 
75mg IV and 100mg SC. Mepolizumab was associated with an exacerbation rate/year of 1.206 
for the first 12 months and 0.645 from year 1 onwards compared to 2.650 for standard of care. 
These results were statistically significant. Separate exacerbation rates were applied to the 
mepolizumab arm in the first year onwards to account for the continuation assessment at 12 
months (as per the mepolizumab SPC).  When the continuation criteria were applied in the 
model, 92.3% of patients met the criteria to continue treatment with mepolizumab and were 
therefore classified as responders.  Patients continuing on treatment after year 1 were assumed 
to experience the same reduction in exacerbations every cycle up to year 10.  After year 10, 
patients were assumed to stop treatment and return to standard of care for the remainder of the 
model time horizon. A NMA was submitted to support the assumption of comparable efficacy 
between mepolizumab and omalizumab which underpinned the cost-minimisation analysis.  
 
Drug acquisition costs, as well as monitoring and administration costs were included in the 
analysis.  Patients receiving both standard of care and mepolizumab were assumed to attend 
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two consultant led outpatient visits per year.  Administration costs associated with mepolizumab 
were estimated based on 13 administrations per year and mepolizumab was assumed to 
require 1 hour of monitoring post administration. This was assumed to occur up to and including 
week 16. Due to the similarity of safety profiles, adverse events were not included in the 
analysis but discontinuations were included in the model with a 10% annual attrition rate applied 
for years 2 to 10.   
 
Utility values were derived using health related quality of life (HRQoL) data from the MENSA 
study.  HRQoL was captured using the SGRQ and these data were mapped to EQ-5D using a 
published algorithm. Health status utility values were 0.777, 0.708 and 0.795 for day to day 
symptoms; patients on treatment, day to day symptoms; patients not responding to treatment 
and day to day symptoms; patients responding and continuing on treatment, respectively.  Data 
from a separate published study were used to estimate the utility decrement associated with 
exacerbations requiring treatment with oral corticosteroids and those requiring hospitalisation, 
and an assumption was made that the utility decrement associated with an emergency 
department visit was equivalent to the value applied to exacerbations requiring oral 
corticosteroid treatment.  Quality of life decrements due to exacerbations were assumed to 
apply for four weeks.  
 
A patient access scheme (PAS) was submitted by the company and assessed by the Patient 
Access Scheme Assessment Group (PASAG) as acceptable for implementation in NHS 
Scotland.  Under the PAS, a simple discount was offered which reduced the list price of 
mepolizumab. 
 
With the PAS, the company estimated a base case incremental cost-effectiveness ratio (ICER) 
for mepolizumab versus standard of care of £19,526 per quality-adjusted life-year (QALY). The 
incremental cost stems mainly from the additional drug cost associated with mepolizumab, as 
this is an add-on treatment, while the QALY gain stems primarily from reduced mortality 
associated with mepolizumab treatment as a result of the high response rate and lower 
exacerbation rate.  
 
For the secondary comparison with omalizumab, the company estimated that mepolizumab 
would be cost-effective with the PAS.  A PAS is in place for omalizumab and this was included 
in the analysis by using an estimate of the relevant price of omalizumab.  
 
Sensitivity analyses were provided by the company including one-way and scenario analyses. 
Results were most sensitive to the use of an alternative literature source for mortality (whereby 
mortality applies to patients experiencing exacerbations resulting in hospitalisations only), a 
reduced starting age (30 years) and a reduction in the time horizon to 10 years.  Based on these 
scenarios, with the PAS, mepolizumab resulted in an ICER of £39,396, £35,055 and £30,252 
respectively, compared to standard of care alone. In order to address further uncertainty, the 
company provided a number of additional sensitivity analyses testing uncertainty surrounding 
the response and exacerbation rate associated with mepolizumab When the response rate was 
decreased by 15% (to 78.5%), mepolizumab with PAS resulted in an ICER of £19,665. In 
relation to the exacerbation rate, the company assumed an increase in the post-continuation 
rate of exacerbations for patients receiving mepolizumab (from 0.645 to 0.880). This caused the 
ICER to increase to £21,004.  
 
The following limitations were noted: 

• Asthma related mortality data used within the base case analysis is subject to some 
uncertainty. The company applied age-adjusted asthma related mortality rates to both 
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treatment arms for all types of exacerbations. For patients experiencing an exacerbation 
requiring an  OCS burst, annual mortality rates were 0.0006 (age 17-44 years) and 
0.0038 (age >45 years), while for patients experiencing an exacerbation requiring an 
emergency department visit, mortality rates were 0.0028 (age 17-44 years) and 0.0179 
(age >45 years).  It should be noted that these rates were derived from the National 
Report for Asthma Related Deaths (NRAD, 2014), while asthma-related mortality 
associated with exacerbations requiring hospitalisation was derived from published 
literature (0.0038, age 17-44 years and 0.0248, age >45 years). There are concerns in 
relation to both sources. The data from the former study were not derived from patients 
with severe asthma and therefore they do not reflect the appropriate population, while 
the latter study is slightly dated (2007). In order to test the uncertainty of the mortality 
rates used in the model, the company provided a sensitivity analysis combining the 
NRAD data with data from an alternative Scottish study for the mortality rate associated 
with exacerbations leading to hospitalisation. This increased the ICER to £31k and was 
considered by the Committee to provide a conservative estimate of the mortality rate.  

• SMC experts have indicated that standard of care may be an appropriate comparator, 
but omalizumab has also been identified as a relevant comparator for some patients. 
The company has provided an analysis comparing mepolizumab to omalizumab which 
indicated mepolizumab was a cost-effective treatment option. However, as noted above, 
there are limitations with the NMA which underpins this analysis and therefore the 
assumption of comparable efficacy is uncertain. 

 
Despite the weaknesses outlined above, the economic case has been demonstrated. 
 

Summary of patient and public involvement 

 
The following information reflects the views of the specified Patient Group. 

 

• A submission was received from Asthma UK, which is a registered charity. 
 

• The patient group has received 1% pharmaceutical company funding in the past two years, 
including from the submitting company. 
 

• People with severe asthma do not respond to standard treatment and require more intensive 
therapies to control symptoms to prevent attacks, hospitalizations and deaths. Symptoms 
include difficulty breathing and limited mobility, leaving many people housebound. Numerous 
hospital admissions lead to further social isolation and economic disadvantage. 

 

• People with severe asthma often need to take very high doses of medicines for a long time. 
The side-effects of these medicines, especially long-term corticosteroids, can be serious and 
of concern and distress to patients. 

 

• This new medicine is an innovative and potentially effective treatment option for those 

patients with severe asthma who have an eosinophilic phenotype. 
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Additional information: guidelines and protocols 

 
In October 2014 the Scottish Intercollegiate Guidelines Network (SIGN) issued publication 
number 141, British guideline on the management of asthma. This makes no recommendation 
on mepolizumab or omalizumab, but notes the good practice point that omalizumab treatment 
should only be initiated in specialist centres with experience of evaluation and management of 
patients with severe and difficult asthma.10 
 
In April 2013 NICE issued health technology assessment 278: Omalizumab for treating severe 
persistent allergic asthma. This guidance updates and replaces NICE technology appraisal 201 
(published in October 2010) and NICE technology appraisal 133 (published in November 2007). 
This recommends that omalizumab is an option for treating severe persistent confirmed allergic 
IgE-mediated asthma as an add-on to optimised standard therapy in people aged 6 years and 
older: (1) who need continuous or frequent treatment with oral corticosteroids (defined as 
4 or more courses in the previous year), and (2) only if the manufacturer makes omalizumab 
available with the discount agreed in the patient access scheme. Optimised standard therapy is 
defined as a full trial of and, if tolerated, documented compliance with inhaled high-dose 
corticosteroids, long-acting beta2 agonists, leukotriene receptor antagonists, theophyllines, oral 
corticosteroids, and smoking cessation if clinically appropriate. People currently receiving 
omalizumab whose disease does not meet these criteria should be able to continue treatment 
until they and their clinician consider it appropriate to stop.9 

On 24 April 2013 HIS issued the following advice on NICE MTA 278. No important differences 
were identified for this NICE appraisal and the recommendations are as valid for Scotland as for 
England and Wales. The recommendations replace the recommendations in: TA133 relating to 
the use of omalizumab for severe persistent allergic asthma; and TA201 relating to the use of 
omalizumab for the treatment of severe persistent allergic asthma is children aged 6 to 11 
years. SMC has previously issued guidance to NHSScotland on the use of omalizumab in 
adults, adolescents (12 years of age and older) and children (6 to <12 years of age) with 
convincing IgE (immunoglobulin E) mediated asthma (708/11). This NICE MTA guidance 
supersedes the SMC advice. There is no material difference between the recommendations of 
the NICE MTA and SMC. NHSScotland should take account of the NICE appraisal and this 
Healthcare Improvement Scotland email in its planning, funding and provision of services to 
ensure that recommended drugs or treatments are made available to meet clinical need.8

 

Additional information: comparators 

 
A proportion of patients eligible for treatment with mepolizumab may also be eligible to receive 
omalizumab within the context of HIS advice on NICE guidance.  
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Cost of relevant comparators 

 
Drug Dose Regimen Cost per year (£) 

Mepolizumab 100mg SC every four weeks 10,920 

Omalizumab 150mg to 600mg SC every four weeks or  
375mg to 600mg SC every two weeks* 

3,330 to 26,640 

Doses are for general comparison and do not imply therapeutic equivalence. Costs for mepolizumab are 
from the new product assessment form and costs for omalizumab are from eVadis on 03 February 2016.  
* based on 70kg body weight doses vary according to IgE level. These costs do not take the patient 
access schemes available into consideration. 

 

Additional information: budget impact 

 
The submitting company estimated there to be 2,103 patients eligible for treatment in year 1, 
rising to 2,694 in year 5, with an estimated uptake rate of 2% in year 1 and 10% 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 15 
April 2016. 
 
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 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. 
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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. 


