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07 November 2014 
 
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 considered under the end of life/orphan medicine process. 
 
riociguat (Adempas

®
) is accepted for restricted use within NHS Scotland. 

 
Indication under review: Chronic thromboembolic pulmonary hypertension (CTEPH): 
Treatment of adult patients with World Health Organisation (WHO) functional class II to III with  
• inoperable CTEPH,  
• persistent or recurrent CTEPH after surgical treatment, 
to improve exercise capacity. 
 
SMC restriction: for patients in whom a PDE5 inhibitor is inappropriate, not tolerated, or 
ineffective.  It is restricted to prescribing by specialists in the Scottish Pulmonary Vascular Unit.  

 
Riociguat demonstrated significant improvement compared with placebo in exercise capacity, 
in terms of 6-minute walk distance, in patients with inoperable CTEPH or persistent or recurrent 
pulmonary hypertension after pulmonary endarterectomy. 
 
This advice takes account of the benefits of a Patient Access Scheme (PAS) that improves the 
cost-effectiveness of riociguat.  This advice is contingent upon the continuing availability of the 
Patient Access Scheme in NHS Scotland or a list price that is equivalent or lower.  
 
This advice takes account of the views from a Patient and Clinician Engagement (PACE) 
meeting. 
 
Riociguat is also indicated for use in pulmonary arterial hypertension. The company submitted  
clinical and cost-effectiveness evidence for its use in CTEPH only.  

 
Overleaf is the detailed advice on this product. 
 
 
Chairman,  
Scottish Medicines Consortium
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Indication 
 
Chronic thromboembolic pulmonary hypertension (CTEPH): Treatment of adult patients with World 
Health Organisation functional class II to III with  
 
• inoperable CTEPH,  
• persistent or recurrent CTEPH after surgical treatment, 
 

to improve exercise capacity.  

 

Dosing Information 
 
The recommended starting dose is 1mg three times daily for two weeks. Tablets should be taken 
three times daily approximately 6 to 8 hours apart. The dose should be increased by 0.5mg three 
times daily every two weeks to a maximum of 2.5mg three times daily, if systolic blood pressure is 
≥95mmHg and the patient has no signs or symptoms of hypotension.  If systolic blood pressure falls 
below 95mmHg, the dose should be maintained provided the patient does not show any signs or 
symptoms of hypotension. If at any time during the up-titration phase systolic blood pressure 
decreases below 95mmHg and the patient shows signs or symptoms of hypotension the current 
dose should be decreased by 0.5mg three times daily. 
 
Tablets can generally be taken with or without food.  For patients prone to hypotension, as a 
precautionary measure, switches between fed and fasted riociguat intake are not recommended 
because of increased peak plasma levels of riociguat in the fasting compared to the fed state. 
 
Treatment should only be initiated and monitored by a physician experienced in the treatment of 
CTEPH or pulmonary arterial hypertension. 
 

Product availability date 
 
07 April 2014.  Riociguat meets SMC criteria for orphan status.  
 

 

Summary of evidence on comparative efficacy 

 
Chronic thromboembolic pulmonary hypertension (CTEPH) is a type of pulmonary hypertension 
usually caused by obstruction of the pulmonary vasculature by thromboemboli.1   It is a progressive 
disease that causes shortness of breath, reduced physical performance and premature death.2   The 
only potentially curative treatment is surgical removal of the obstruction by pulmonary endarterectomy; 
however, in a substantial proportion of patients, CTEPH is not operable, and 10% to 15% of patients 
who have operations suffer from persistent pulmonary hypertension.2  The pathogenesis of pulmonary 
hypertension involves malfunction of the nitric oxide–soluble guanylate cyclase–cyclic guanosine 
monophosphate pathway.  Riociguat significantly improves exercise capacity and pulmonary vascular 
resistance in patients with inoperable CTEPH or persistent or recurrent pulmonary hypertension post- 
pulmonary endarterectomy.  It has two distinct mechanisms of action: it directly stimulates soluble 
guanylate cyclase independently of nitric oxide, and it increases the sensitivity of soluble guanylate 
cyclase to nitric oxide.  The resultant increased concentration of cyclic guanosine monophosphate 
produces vasorelaxation, inhibits smooth muscle proliferation and inhibits fibrosis.2,3  Riociguat is the 
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first medicine in the UK to be specifically licensed for CTEPH.2  Medicines licensed for other types of 
pulmonary hypertension currently used for CTEPH patients include phosphodiesterase type 5 (PDE5) 
inhibitors, endothelin receptor antagonists and prostacyclin analogues.  
 
Riociguat has been granted orphan designation by the European Medicines Agency (EMA) for the 
treatment of pulmonary arterial hypertension, including CTEPH. The submitting company has 
requested that SMC considers riociguat when positioned for use in patients who are either ineligible 
for treatment with a PDE5 inhibitor, or intolerant to or experience inadequate benefit during treatment 
using a PDE5 inhibitor. Riociguat also has a marketing authorisation for use in pulmonary arterial 
hypertension (PAH) and the company has indicated its intention to make a submission for use in PAH 
at a later stage.    
 
The evidence supporting the marketing authorisation is from a phase III multicentre, randomised, 
double-blind, placebo-controlled study (CHEST-1) in 261 patients aged 18 to 80 years with CTEPH 
judged to be technically inoperable or with persistent or recurrent pulmonary hypertension after 
undergoing pulmonary endarterectomy.3 They were required to have a 6-minute walk distance (6-
MWD) of 150 to 450 metres; pulmonary vascular resistance >300 dyn·second·cm–5, and mean 
pulmonary artery pressure ≥25mm Hg.  CTEPH was required to have been diagnosed using at least 
two of the following imaging methods: ventilation–perfusion scanning; pulmonary angiography; spiral 
computed tomography or magnetic resonance angiography. A total of 95% (247/261) of patients were 
World Health Organisation (WHO) functional class II or III, and most (72%) had inoperable CTEPH.  
Patients were not permitted to have received an endothelin receptor antagonist, prostacyclin 
analogue, PDE5 inhibitor or nitric oxide donor within the previous three months.  
 
Following a pre-treatment phase to determine if surgery was possible, eligible patients were 
randomised in a 2:1 ratio to receive blinded treatment with riociguat or placebo.  Riociguat was 
initiated at a dose of 1mg three times daily and titrated, over an 8-week period, depending on systolic 
systemic arterial pressure and signs or symptoms of hypotension, to a range of 0.5mg to 2.5mg three 
times daily which was continued for the remaining 8 weeks of the study.3   
 
The primary outcome was change in mean 6-MWD from baseline to week 16, analysed in the modified 
intention to treat (ITT) population, defined as all randomised patients who received at least one dose 
of study medication.  There was a significant difference in 6-MWD between riociguat (n=173) and 
placebo (n=88), an increase of 39 metres versus a decrease of 6 metres (least-squares [LS] mean 
difference, 46 metres (95% confidence interval [CI]: 25 to 67; p<0.001).  The per protocol population 
was defined as modified ITT patients with an adequate 6-MWD investigation at baseline and at week 
16, or if they withdrew due to any reason other than death or clinical worsening, had an adequate 6-
MWD investigation at a withdrawal visit, and showed no major protocol deviations.  Results of the per 
protocol analysis of the primary outcome for riociguat (n=143) versus placebo (n=75) were consistent 
with the primary analysis: LS mean difference 52 metres (95% CI: 31 to 74; p<0.001).3 

 
As the primary outcome was achieved, secondary outcomes could be tested (in a hierarchical 
manner).  There was a significant reduction in pulmonary vascular resistance of 226 dyn·second·cm–5 
in the riociguat group compared with an increase of 23 dyn·second·cm–5 in the placebo group; LS 
mean difference: –246 dyn·second·cm–5 (95% CI: –303 to –190; p<0.001).  There was also a 
significant reduction in N-terminal pro-brain natriuretic hormone (NT pro-BNP) level in the riociguat 
group compared with an increase in the placebo group, LS mean difference -444 picogram/mL (95% 
CI: -843 to -45; p<0.001). In the riociguat group, 57 patients (33%) moved to a lower WHO functional 
class (indicating improvement), 107 (62%) stayed in the same class and 9 (5.2%) moved to a higher 
class. In the placebo group, 13 patients (15%) moved to a lower class, 68 (78%) stayed in the same 
class and 6 (6.8%) moved to a higher class.  This resulted in a significant difference (p=0.003) in 
favour of riociguat.  There was no significant difference between riociguat and placebo for time to 
clinical worsening so analyses of the secondary variables below this in the hierarchical scale were 
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considered as exploratory.  These included the quality of life measures EQ-5D score (favoured 
riociguat) and Living with Pulmonary Hypertension questionnaire score (no different from placebo).3  
 
Patients who completed CHEST-1 without serious toxicity attributed to riociguat were eligible to enter 
the ongoing long-term extension study (CHEST-2), with the primary aim of assessing safety and 
tolerability.  The 8-week initial phase maintained the original blinding and patients previously 
randomised to riociguat continued to receive treatment at their optimum dose alongside sham titration, 
while patients previously randomised to placebo were titrated with riociguat to their individual optimum 
dose (maximum 2.5mg three times daily).  After eight weeks, all patients received open-label 
treatment. Ninety-one per cent (237/261) of the ITT population from CHEST-1 entered the extension 
study.  An interim analysis in March 2013 found that 211 (89%) patients were still continuing in the 
study and 179 (76%) had received at least 12 months treatment.  After 12 months in CHEST-2, the 
secondary outcome of mean 6-MWD had increased by 51±62 metres from the CHEST-1 baseline 
(n=172), and WHO functional class was improved in 46% of patients, stable in 49% and worse in 3% 
compared with the CHEST-1 baseline (n=178).4  
 

Summary of evidence on comparative safety 

 
Adverse events were reported in 92% (159/173) and 86% (76/88) of the riociguat versus placebo 
groups, respectively.  The main adverse events were:  headache (25% versus 14%); dizziness (23% 
versus 12%); dyspepsia (18% versus 8.0%); peripheral oedema (16% versus 20%); nasopharyngitis 
(15% versus 9.1%); nausea (11% versus 7.9%); vomiting (10% versus 3.4%); diarrhoea (10% versus 
4.5%) and hypotension (9.2% versus 3.4%).3   
 
Serious adverse events considered to be drug-related in the riociguat group included syncope in three 
patients and gastritis, acute renal failure, and hypotension in one patient each; and in the placebo 
group, syncope and trauma in one patient each.  Discontinuation due to adverse events occurred in 
five patients (2.8%) in the riociguat group and two patients (2.3%) in the placebo group.3 Deaths 
deemed to be related to adverse events occurred in two patients (1.1%) in the riociguat group (one 
from heart failure and one from acute renal failure) and in three patients (3.4%) in the placebo group 
(one from respiratory insufficiency, one from circulatory arrest and one from cardiac arrest).  The 
death from acute renal failure was considered by the investigator to be related to riociguat.3 

 
Serious haemoptysis and pulmonary haemorrhage, including cases with fatal outcome have been 
observed in patients with CTEPH or pulmonary arterial hypertension treated with riociguat.5  
 

Summary of clinical effectiveness issues 

 
CTEPH is a type of pulmonary hypertension that is usually caused by obstruction of the pulmonary 
vasculature by thromboemboli, though some patients have no history of acute pulmonary embolism.  
This may be due to a lack of signs and symptoms (clinically silent embolism) but there is evidence that 
CTEPH may also develop in the absence of previous pulmonary embolism.1.2,6  All patients with 
CTEPH are routinely treated with anticoagulant therapy.1  Pharmacological treatment for CTEPH is 
required for patients with WHO functional class II to III who cannot have surgery or who have 
persistent or recurrent CTEPH after surgical treatment.  Clinical experts consulted by SMC considered 
that there was an unmet need for effective treatment for these patients.  No other medicines are 
specifically licensed to treat CTEPH and current treatment includes medicines licensed for PAH 
including prostacyclin and analogues, endothelin receptor antagonists and PDE5 inhibitors, although 
their effectiveness in CTEPH has not been established.   Riociguat is the first in a new class of 
medicines that stimulate soluble guanylate cyclase.  It has been granted orphan designation for the 
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treatment of pulmonary arterial hypertension, including CTEPH.2  The 2013 National Pulmonary 
Hypertension Audit estimated the current prevalence of CTEPH in Scotland at 17.6 per million 
population (i.e. approximately 93 people).7  The licensed indication for riociguat in CTEPH includes 
only two distinct subcategories of patients: patients who are WHO functional class II or III with 
inoperable disease or with persistent or recurrent CTEPH after surgical treatment.5  
 
The submitting company has requested that SMC reviews riociguat when positioned for use in 
patients who are either ineligible for treatment with a PDE5 inhibitor or intolerant to or experience 
inadequate treatment benefit during treatment using a PDE5 inhibitor. PDE5 inhibitors are licensed for 
PAH but not for the treatment of CTEPH; however, the proposed positioning for riociguat is based on 
NHS (England) commissioning policy which recommends monotherapy with PDE5 inhibitors as the 
first-line intervention in the treatment of CTEPH.  Currently no treatments are licensed or have proven 
efficacy for CTEPH which is inoperable or has not resolved post-surgery.  The availability of riociguat 
would address this unmet need.  
 
In the pivotal study, CHEST-1, riociguat significantly improved exercise capacity and pulmonary 
vascular resistance in patients with CTEPH.3  The primary outcome, 6-MWD, was considered to be a 
valid endpoint as the licensed indication is for improved exercise capacity.  However, the EMA advised 
in the European Public Assessment Report that investigations of clinical outcomes would have been 
more relevant and time to clinical worsening should have been the preferred choice as primary or key 
secondary endpoint.2  The CHEST-1 study population reflects the CTEPH population covered by the 
marketing authorisation and not the population in the company’s proposed positioning. There is no 
direct or indirect evidence relating specifically to the proposed positioning. 
 
There is no study evidence directly comparing riociguat with other treatments.  Apart from the pivotal 
CHEST-1 study, only one other adequately powered randomised controlled study in CTEPH has been 
reported.  The BENEFIT study compared bosentan (an endothelin receptor antagonist) with placebo in 
patients with inoperable CTEPH. After 16 weeks, bosentan produced a significant reduction in 
pulmonary vascular resistance but there was no improvement over placebo in the co-primary outcome 
of 6-MWD, or in WHO functional class or time to clinical worsening.6,8 
 
Clinical experts consulted by SMC considered that riociguat is a therapeutic advance as it has a novel 
mechanism of action and has demonstrated improved exercise capacity in CTEPH patients who are 
inoperable or have recurrent or persistent pulmonary hypertension after pulmonary endarterectomy. 
 
The submitting company presented an indirect comparison of riociguat versus bosentan and of 
riociguat versus sildenafil. Only data from the former comparison was used in the economic case.  A 
fixed-effects Bayesian network meta-analysis and Bucher-type comparisons were conducted.  The 
submitting company acknowledged the following limitations: small number of studies; inability to 
measure heterogeneity; potential differences in standard therapy in the control groups; insufficient 
data on concomitant treatments.  The submitting company concluded that riociguat significantly 
improved 6-MWD compared with bosentan.  The indirect comparison population corresponded to the 
licensed population for riociguat but not to the selective subgroup and it is not clear if the results could 
be successfully extrapolated.  The indirect comparison of riociguat with sildenafil was not used in the 
economic case because the proposed positioning is when PDE5 inhibitors are inappropriate, not 
tolerated, or ineffective.  Two studies were included in the comparison with sildenafil: the CHEST-1 
study and the Suntharalingam study.9  The latter was a 12-week pilot randomised double-blind study 
comparing sildenafil 40mg three times daily (double the licensed dose) with placebo, in 19 patients 
with inoperable CTEPH or persistent CTEPH post pulmonary endarterectomy.  The study was not 
sufficiently powered to test the primary endpoint.   
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Summary of patient and clinician engagement 

 
A patient and clinician engagement (PACE) meeting was held to consider the ‘added value’ of 
riociguat as an orphan medicine, in the context of treatments currently available in NHS Scotland.  
 

 Chronic thromboembolic pulmonary hypertension (CTEPH) is a condition that carries a high 
burden of symptoms including exercise intolerance, breathlessness at rest or on normal daily 
activity, syncope, haemoptysis and peripheral oedema.  

 Ricoguat is well tolerated and it is the first medicine with trial evidence of increased exercise 
capacity in this patient group. This can provide patients with significant improvement in their 
functional class such that they become breathless only doing more strenuous activity such as 
cleaning or shopping with a resultant reduced dependence on carers.   

 Treatment of all eligible patients in NHS Scotland is delivered through the Scottish Pulmonary 
Vascular Unit so stopping rules can be applied should the medicine not be effective.  

 The national lead clinician for pulmonary hypertension and patient interest group were strongly 
supportive of this medicine being approved. 

 

Summary of comparative health economic evidence 

 
The submitting company presented a cost-utility analysis comparing riociguat to bosentan for the 
treatment of adult patients with WHO functional class II to III with inoperable CTEPH or persistent or 
recurrent CTEPH after surgical treatment, to improve exercise capacity.  The positioning considered in 
the economic evaluation relates to the patients who are considered either ineligible for, or refractory to 
treatment with a PDE5 inhibitor. The rationale for selecting bosentan as the comparator was a 
commissioning statement issued by NHS England that proposes PDE5 inhibitors such as sildenafil for 
first-line use and an endothelin receptor antagonist such as bosentan for second-line use (or a 
combination of an endothelin receptor antagonist and PDE5 inhibitor if the first-line treatment had 
been partly successful).   
 
An economic model of the costs and benefits over the lifetime of patients (maximum 40 years) was 
used.  This was in two parts.  First, there was a decision tree covering the first 16 weeks of treatment 
and ending in one of: improvement in WHO functional class, stable WHO functional class, or 
worsening in WHO functional class.  Second, there was a partitioned survival model that estimated the 
outcomes for the rest of the time horizon for each of the three health states at 16 weeks.  These health 
states were modelled through survival analysis that used several types of distribution functions.  This 
model also included two extra health states: clinical deterioration (which was described as the time 
when patients could no longer respond satisfactorily to treatment and experienced a reduction in 
exercise capacity, resulting in escalation of treatment); and death. 
 
The extrapolation in the partitioned survival model was based on a previously published estimate that 
a 50-metre increase in the 6-MWD had a hazard ratio for clinical deterioration of 0.75 (0.67-0.84).  
This hazard ratio was derived from results of a univariate Cox proportional hazards model.  
 
In the absence of direct comparative data, a mixed treatment comparison was carried out, and this 
provided estimates for the relative effectiveness of riociguat and bosentan in terms of changes in 
WHO functional class, discontinuations due to adverse events and mortality.   The odds ratio (OR) of a 
change in WHO functional class was 1.15 (95% Crl 0.51 to 2.61).  Discontinuations due to adverse 
events favoured bosentan with an OR of 3.24 (95% Crl 0.28 to 58.03) for riociguat.  Mortality favoured 
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riociguat with an OR of 0.29 (95% Crl 0.00 to 18.43).  The pivotal trials showed that riociguat improved 
the 6-MWD by 46 metres (versus placebo), while bosentan only improved the 6-MWD by 2 metres 
(versus placebo). 
 
 Utilities were calculated through a regression equation that was estimated using data collected in the 
CHEST-1 study. In this equation, EQ-5D scores were a function of 6-MWD, WHO functional class and 
of baseline characteristics.  The utilities of the patients in each of the health states varied depending 
upon the patient’s improvement in WHO functional class, which was determined by the patient’s 
improvement in 6-MWD.  This resulted in the same health states having different utilities depending on 
the improvement in 6-MWD.  The utility weight assigned to patients who occupied the clinical 
deterioration health state was indirectly reduced through the assumption that they had an average 6-
MWD reduction of 10% versus the average baseline 6-MWD.  
 
Medicines costs (intervention and subsequent lines of treatment) were included.  Furthermore, 
resource use associated with routine testing and follow-up (i.e. specialist visits, 6-MWD tests), 
CTEPH-related events such as visits to accident and emergency and out of hours GP visits, and social 
care support were also included.  Adverse events that lead to discontinuation were assumed to be 
quickly detected by clinicians and therefore a rapid transition to second treatment (in which riociguat 
patients were treated with bosentan, and bosentan patients were added sildenafil) was assumed with 
no extra costs for treating these adverse events. 
 
A confidential patient access scheme (PAS) was submitted by the company and was assessed by the 
Patient Access Scheme Assessment Group (PASAG) as acceptable for implementation in NHS 
Scotland.  Under the PAS, the results showed cost-savings with riociguat of £13,295 and a QALY gain 
of 0.47 and thus riociguat dominated under the PAS. 
 
A range of sensitivity analyses were presented including structural, univariate, probabilistic and 
deterministic.  The major driver of the ICER was life expectancy gained with riociguat (estimated to be 
1.92 months in the base case).  When it was set to 6, 12 and 17 months, the ICER remained 
dominant, rose to £5,930, and to £13,298, respectively with the PAS.  
 
Other analysis included: conservative scenarios with different 6-MWD scores, different hazard ratios 
for clinical deterioration by 50 metres, reduced time horizons, and removal of statistically non-
significant results. In all cases, the ICER changed but riociguat remained dominant in all scenarios 
with the PAS.   
 
A number of weaknesses were identified as follows: 
 

 As noted in the Clinical Effectiveness section, NDC questioned whether the evidence 
presented related to the position proposed and noted weaknesses in the indirect comparison.  
The company was invited to comment on the assumption that the results from the pivotal 
studies could be extrapolated to the proposed positioning.  In the response, an analysis with 
the assumption that the WHO functional classes III/IV sub group of patients could be 
considered a proxy to patients in the proposed positioning was provided. This suggested that 
the WHO functional classes III/IV sub group benefited more from riociguat than the WHO 
functional classes I/II sub group.  However, a similar analysis was not provided for bosentan so 
an analysis of the incremental benefits in this context was not possible.   

 The design of the economic model seems complex given that the medicine demonstrated an 
improvement in the primary outcome and is less expensive than the comparator (with the 
PAS).  The company provided a simpler form of economic analysis assuming similar outcomes 
between treatments and this indicated that riociguat was cost saving.  
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 In summary, the economic analysis suggests riociguat performs better in terms of 6-MWD and  
is less expensive than bosentan (with the PAS).  Although the clinical data relate to first-line 
use, the Committee was satisfied that the analysis could be extrapolated to the company’s 
proposed positioning.  

 
The Committee considered the benefits of riociguat in the context of its decision modifiers that can be 
applied when encountering high cost-effectiveness ratios and where there is increased uncertainty 
due to the orphan status of the medicine and concluded that the criteria for a substantial improvement 
in quality of life and absence of other treatment options of proven benefit were met. 
 
Other data were also assessed but remain commercially confidential.* 

 

Summary of patient and public involvement 

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

 

 A submission was received from Lifeblood, which is a registered charity. 
 

 Lifeblood has received funding from several pharmaceutical companies in the past two years, 
including from the submitting company. 

 

 Chronic thromboembolic pulmonary hypertension (CTEPH) can often be very debilitating. Patients 
who have developed CTEPH secondary to pulmonary embolism are often acutely disabled by it 
and it has a serious detrimental impact on their lives. They can suffer distressing symptoms of 
acute breathlessness worsened when they exercise. 

 

 Current pharmacological treatments are limited, and surgical intervention, which is the only other 
option, is not always possible or successful in treating this debilitating condition.  

 

 Riociguat would impact positively on patient’s lives including those who are unable to tolerate or 
find current treatments ineffective. 

 

Additional information: guidelines and protocols 

 
Guidelines for the diagnosis and treatment of pulmonary hypertension: the Task Force for the 
Diagnosis and Treatment of Pulmonary Hypertension of the European Society of Cardiology and the 
European Respiratory Society, endorsed by the International Society of Heart and Lung 
Transplantation were published in 2009 and updated In 2011 by the Cologne Consensus 
Conference.1,6  For patients with inoperable pulmonary hypertension or CTEPH not resolved by 
pulmonary endarterectomy, they advise that drugs indicated for pulmonary hypertension may be 
beneficial but acknowledge the lack of supportive evidence.  
 

Additional information: comparators 

 
No other medicines are specifically licensed to treat CTEPH although medicines for PAH are used in 
practice. The following are licensed to treat specific types of pulmonary hypertension: epoprostenol 
(prostacyclin) and analogue, iloprost; ambrisentan, bosentan, macitentan (endothelin receptor 
antagonists); sildenafil, tadalafil (PDE5 inhibitors).  Epoprostenol, administered by continuous 



9 

 

intravenous infusion, has not been included in the cost table as the mean dose in the only historical 
study found was higher than licensed doses.  
 

Cost of relevant comparators 

 
Drug Usual Dose Regimen Cost per year (£) 

 

Riociguat  Orally, after initial titration, 1.5 to 2.5mg 
three times daily 

25,931 

Iloprost  By inhalation of nebuliser solution, 2.5 
to 5 micrograms six to nine times daily 

29,134  
to 

43,701 

Macitentan Orally, 10mg once daily 27,979 

Bosentan  Orally, 62.5mg twice daily for four 
weeks, then 125mg twice daily 

19,633 

Ambrisentan Orally, 5mg once daily 19,633 

Tadalafil  Orally, 40mg once daily 6,386 

Sildenafil  Orally, 20mg three times daily  5,415 

Doses are for general comparison and do not imply therapeutic equivalence. Costs of sildenafil, tadalafil and 
bosentan from eVadis (July 2014); iloprost, ambrisentan and macitentan from eMIMS 30 July 2014 and riociguat 
from the company submission;  

 

Additional information: budget impact 

 
The manufacturer estimated the population eligible for treatment to be 7 patients in each year, with an 
estimated uptake rate of 100% in year 1 and in year 5.  A discontinuation rate of 6% was also 
assumed each year. 
 
Without the PAS, the submitting company estimated the gross medicines budget impact to be £161k 
in year 1 and £164k in year 5.  As other medicines were assumed to be displaced, the net medicines 
budget impact was estimated to be £39k in year 1 and £40k in year 5. 
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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. 
 
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. 
 
 
 
 


