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The Scottish Medicines Consortium (SMC) has completed its initial assessment of the evidence 
for the above product using the ultra orphan framework:  

Indication under review: As an adjunct to diet in adult patients with genetically 
confirmed familial chylomicronaemia syndrome (FCS) and at high risk for pancreatitis, in 
whom response to diet and triglyceride lowering therapy has been inadequate. 
 

Key points: 

 FCS is a rare disorder of lipid metabolism that has a major impact on quality of life. 

Patients are at high risk of pancreatitis, a potentially life-threatening condition. 

 Clinical study evidence shows that volanesorsen significantly reduces triglyceride 

levels compared with placebo from baseline to 3 months.  Furthermore, a 

significantly greater proportion of volanesorsen-treated patients achieved the target 

triglyceride level of <8.5mmol/L compared with placebo.  There is a currently a lack of 

information on the impact on direct health outcomes such as pancreatitis. 

 Treatment with volanesorsen is associated with reduced platelet counts and a strict 

dose algorithm and intense platelet monitoring must be adhered to in order to 

minimise this risk. Long-term efficacy and safety data are limited for this lifelong 

condition. 

 Volanesorsen may be associated with positive improvements in quality of life 

affecting personal, social and professional life.    

 The economic analysis suggested an incremental cost per quality-adjusted life-year 

(QALY) gained estimate for volanesoren of £76,571 versus standard of care, after 

taking account of a patient access scheme (PAS). The cost-effectiveness is uncertain 
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primarily due to uncertainties in the impact volanesorsen has on reducing acute 

pancreatitis events and the incidence of chronic pancreatitis and diabetes over the 

lifetime horizon, and there are uncertainties with the health related quality of life and 

QALYs gained. 

 Despite a PAS that improves the cost-effectiveness of volanesorsen, the treatment’s 

cost in relation to its health benefits remains high. 
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Indication 

As an adjunct to diet in adult patients with genetically confirmed familial 

chylomicronaemia syndrome (FCS) and at high risk for pancreatitis, in whom response 

to diet and triglyceride lowering therapy has been inadequate.1 

 

Dosing Information 

The recommended starting dose is 285mg in 1.5mL injected subcutaneously once 

weekly for 3 months. Following 3 months, dose frequency should be reduced to 285mg 

every 2 weeks. 

Treatment should be discontinued in patients with a reduction in serum triglycerides 

<25% or who fail to achieve serum triglycerides below 22.6mmol/L after 3 months on 

volanesorsen 285mg weekly. 

After 6 months of treatment with volanesorsen, increase of dose frequency to 285mg 

weekly should be considered if response has been inadequate in terms of serum 

triglyceride reduction as evaluated by the supervising experienced specialist and in the 

condition that platelet counts are in the normal range. Patients should be re-

downtitrated to 285mg every 2 weeks if the higher 285mg once weekly dose does not 

provide significant additional triglyceride reduction after 9 months. 

Before initiation of treatment, platelet count should be measured. If the platelet count 

is below 140 x 109/L another measurement should be taken approximately a week later 

to reassess. If platelet count remains below 140 x 109/L upon a second measurement, 

volanesorsen should not be initiated. After commencing treatment, patients should 

have platelet levels monitored at least every two weeks, depending on the platelet 

levels.  

Treatment should be initiated by and remain under the supervision of a physician 

experienced in the treatment of patients with FCS. Prior to initiating volanesorsen, 

secondary causes of hypertriglyceridaemia (e.g. uncontrolled diabetes, hypothyroidism) 

should be excluded or appropriately addressed. 

Full details are available in the Summary of Product Characteristics (SmPC).1  
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Product availability date 

Q3/4 2020 
 
Volanesorsen received a positive scientific opinion under the Early Access to Medicines 

Scheme with the Medicines and Healthcare Products Regulatory Agency on 20 March 

2018. The indication was for the treatment of adult patients with FCS as an adjunct to 

diet. 2  

 

Volanesorsen has conditional marketing authorisation from the European Medicines 
Agency. 

 

SMC ultra-orphan designation 

Volanesorsen has been validated as meeting SMC ultra-orphan criteria: 
 

 The prevalence of FCS is less than 1 in 50,000 of the population in Scotland. 

 Volanesorsen has EMA orphan designation for the treatment of FCS and this was 

maintained at the time of Marketing Authorisation (EU/3/14/1249). 

 FCS is a chronic disease that has a major impact on quality of life and patients are at high 

risk of pancreatitis, which is a potentially life-threatening condition. 

 A National Inherited Metabolic Disorders Service will provide multi-disciplinary, highly 

specialist care for adults and children with FCS. 

 

Background 

Volanesorsen is an antisense oligonucleotide inhibitor of apolipoprotein C-III (apoC-III), a 

molecular target that is a key regulator of triglyceride metabolism and hepatic clearance of 

chylomicrons and other triglyceride-rich lipoproteins. The selective high affinity binding of 

volanesorsen to the apoC-III messenger ribonucleic acid (mRNA) within the specific 3’-

untranslated region causes degradation of the mRNA. This prevents translation of the apoC-III 

protein and thus removes an inhibitor of triglyceride clearance and enables metabolism though 

a lipoprotein lipase-independent pathway.1, 3  

 

Nature of condition 

FCS is a rare disorder of lipid metabolism characterised by reduced or absent lipoprotein lipase, 

an enzyme that mediates lipolysis of plasma triglycerides in chylomicrons. Its absence leads to 

marked fasting and postprandial chylomicronaemia and extremely high serum triglyceride 

levels.3, 4  

 

Chylomicronaemia causes reduced blood flow in the microcirculation affecting several organ 

systems. Clinical manifestations include cognitive, emotional and physical impairments 
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including abdominal pain, steatorrhea, bloating, xanthoma, lipaemia retinalis, asthenia, 

fatigue, anxiety and depression, fear and worry, “brain fog”, lack of concentration, and 

impairment of memory. These occur frequently, are moderate to very severe in magnitude and 

can have a significant effect on quality of life. The most serious effects are on the pancreatic 

microcirculation. Inflammatory changes caused by excessive chylomicronaemia can induce 

acute pancreatitis, which can be fatal or lead to pancreatic damage resulting in permanent 

exocrine or endocrine insufficiency. Approximately 65-80% of patients with FCS will experience 

at least one episode of acute pancreatitis, with the majority experiencing recurrent episodes.3, 

4  

 

There are currently no other licensed treatments available for FCS. Standard of care is an 

extremely strict dietary restriction of total fat intake (many patients limit daily fat intake to 18 

to 25g, equivalent to 1 to 1.5 tablespoons of olive oil), abstinence from alcohol and avoiding 

medications known to increase triglyceride levels. Lipid-lowering treatments such as fibrates 

are minimally effective as these act by reducing hepatic output of very low-density lipoprotein 

or by enhancing lipoprotein lipase activity.5  Clinical experts consulted by SMC considered that 

volanesorsen fills an unmet need in this therapeutic area, as there are a lack of effective 

treatments. 

 

Complications and the strict low fat diet associated with FCS diminish quality of life, impact 

employment choices, ability to secure and maintain employment, and days lost from work.3 

Patients have reported managing their condition as extremely time consuming, energy draining 

and the dietary restriction was rigid or prohibitive. Social activities can be restricted as patients 

need to plan meals and this can cause stress to the patient and their family. The mental and 

emotional well-being of those living with this condition is likely to be significantly affected and 

patients frequently suffer from anxiety and a low sense of self-worth.5 The threat of serious 

morbidity and mortality associated with acute pancreatitis events also has an impact on the 

well-being of FCS patients.6 

 

Impact of new technology 

Comparative efficacy 

The efficacy and safety of volanesorsen was investigated in a multicentre, randomised, double-

blind, placebo-controlled phase III study (APPROACH). Eligible patients were aged ≥18 years 

with a diagnosis of FCS confirmed by genetic testing or by documentation of low lipoprotein 

lipase activity (levels <20% of the normal range) and if fasting triglyceride levels were at or 

above 8.5mmol/L. A history of chylomicronaemia, as evidenced by documentation of 

lactescent serum or documentation of fasting triglyceride measurement ≥10mmol/L was also 

necessary. Patients without a documented history of pancreatitis were eligible but their 

enrolment was capped at 28%. All study participants had to be willing to follow a diet 
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comprising ≤20g fat per day during the study. After a 6-week diet stabilisation run-in period, 

patients were randomised equally to receive volanesorsen 285mg subcutaneously once a week 

(n=33) or placebo (n=34) for 52 weeks. Randomisation was stratified according to history or no 

history of pancreatitis and according to receipt or no receipt of concurrent fibrates, 

prescription n-3 fatty acids or both.4 During the study, a reduction in dosing frequency or 

treatment pause could be implemented if unacceptable side effects or adverse events 

occurred.3, 4   

 

The primary outcome was the percentage change in fasting triglyceride levels from baseline to 

the end of month 3.3, 4 Efficacy analyses were performed in the full analysis set, which included 

all patients who underwent randomisation, received at least one dose of study drug and who 

had a baseline triglyceride assessment and at least one post-baseline triglyceride assessment. 

In the placebo group, one patient did not receive treatment and was therefore excluded from 

the efficacy and safety analyses.4  

 

Treatment with volanesorsen resulted in a significant reduction in fasting triglyceride levels 

from baseline to month 3 in comparison with placebo. A hierarchical statistical testing strategy 

was applied to secondary outcomes in the study with no formal testing of outcomes after the 

first non-significant outcome in the hierarchy. Therefore the results reported for these 

outcomes are descriptive only and non-inferential (no p-values reported). Volanesorsen 

demonstrated superiority compared with placebo for the primary and secondary outcomes 

listed in Table 1.3, 4 

 

Table 1: Primary and selected secondary outcomes of the APPROACH study.3, 4 

 Volanesorsen (n=33) Placebo (n=33) 

Primary outcome: change in fasting TG levels from baseline to month 3 

Baseline mean fasting TG level (mmol/L) 25.6 24.3 

LS mean change from baseline to month 3 (%) -76% 18% 

% change from baseline versus placebo  

(95% CI, p-value) 

-94% 

(-121.7 to -66.6), p<0.001 

Selected secondary outcomes 

Treatment 

responder 

rate 

Baseline TG ≥8.5mmol/L (n) 30 31 

Month 3 TG <8.5mmol/L % (n) 77% 9.7% 

Odds ratio  

(95% CI, p-value) 

186.2  

(12.9 to NE), p<0.001 

% change 

from 

Month 6 mean TG (mmol/L) 9.2 27.4 

LS mean change (%) -52% 25% 
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baseline to 6 

months in 

fasting TG 

Relative difference,%    

(95% CI, p-value) 

-78%  

(-106.4, -49.1), p<0.001 

% change 

from 

baseline to 

12 months in 

fasting TG 

Month 12 mean TG (mmol/L) 13.3 26.1 

LS mean change (%) -40% 8.9% 

Relative difference,%  

(95% CI, p-value) 

-49%  

(-94.7 to -3.5), p=0.035 

TG=triglycerides, CI=confidence interval, LS=least squares, NE= not estimable 

 

 

The effect of volanesorsen on acute pancreatitis events was assessed as an exploratory 

outcome after the hierarchical testing strategy was broken. Results suggest volanesorsen may 

be associated with a reduction in pancreatitis attacks in patients with a history of recurrent 

pancreatitis events when compared to placebo.3, 4 

 

Treatment with volanesorsen resulted in a favourable reduction of lipoprotein and apoprotein 

variables including apolipoprotein C-III by 84%, chylomicron triglycerides by 83%, 

apolipoprotein B-48 by 76%, non-high-density lipoprotein (HDL) cholesterol by 46% and very-

low-density lipoprotein (VLDL) cholesterol by 58% and increased HDL cholesterol by 46%. 

 

An ongoing phase III open-label extension study (APPROACH OLE) is being conducted to further 

evaluate the safety and efficacy of dosing and extended dosing with volanesorsen in patients 

with FCS and includes patients from the APPROACH study (n=15), COMPASS study (n=7) and 

treatment naïve patients (n=51). At the data cut-off 31 August 2017, limited data from the 

APPROACH study arm suggested a maintenance of effect with a 53% reduction from baseline in 

triglyceride levels at 18 months (n=9) and 61% reduction at 24 months (n=3).3  

 

In the APROACH study, treatment with volanesorsen was not associated with a significant 

difference in average of maximum intensity of patient reported abdominal pain during the 

treatment period (0.38 versus 0.36, p=0.895), nor did it affect the number of patients who 

reported abdominal pain (46% versus 42%) in the respective groups.3, 4 Health Related Quality 

of Life (HRQoL) was assessed using EQ-5D-5L and SF-36 questionnaires. These instruments 

were completed at baseline, week 13, week 26 and week 52. SMC is unable to present these 

results.  

 

The submitting company also supplied data from ReFOCUS, a retrospective global web-based 

survey designed to determine the effect of volanesorsen on burden of disease on patients with 

FCS, it was open to patients  who received volanesorsen for ≥3 months in an open-label 

extension study (n=22). After treatment with volanesorsen, respondents indicated an 

improvement in effective strategies for FCS symptom management and control with adherence 

to diet. There was also a reduction of disease impact on personal, social and professional life 
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and  a lower proportion of patients reported a high level of interference with eating out and 

pursuing hobbies.6 

 

The EMA considered that comprehensive data on volanesorsen were not available due to: the 

small size of the clinical trials, uncertainties regarding the proposed dosing algorithm and 

whether it can effectively minimise thrombocytopenia. A conditional marketing authorisation 

was granted. To further evaluate long-term efficacy, and the safety of volanesorsen on 

thrombocytopenia and bleeding (including incidence rate, severity and outcomes) in FCS 

patients, the submitting company have been asked to conduct and submit the results of a 

study-based registry. Patients should be treated according to the dose recommendation and 

dose algorithm with adherence with platelet monitoring and dose adjustment requirements 

investigated.3  

 

Other data were also assessed but remain confidential.* 

Comparative safety 

The EMA considered the safety database relatively limited but acceptable in the context of a 

rare and orphan disease like FCS.3 In the APPROACH study, the median duration of treatment 

in the volanesorsen group was 49.4 weeks and in the placebo group was 51.1 weeks. Any 

treatment-emergent adverse events (AE) were reported by 97% (32/33) of patients in the 

volanesorsen group and 94% (31/33) in the placebo group and these were considered 

potentially treatment-related in 94% and 36% respectively. In the volanesorsen and placebo 

groups respectively, patients reporting a severe AE potentially related to the study drug were 

12% versus 0%. Patients with a reported serious AE were 21% versus 15%, patients with a dose 

reduction were 30% versus 0%, the proportion that had dose interruptions were 33% versus 

18% and patients discontinuing therapy due to an AE was 27% versus 0%. 3, 4 

 

Frequently reported AEs of any grade with an incidence >10% in the volanesorsen group versus 

the placebo group were: injection-site reaction (61% versus 0%), decreased platelet count 

(33% versus 3%), abdominal pain (27% versus 21%), fatigue (21% versus 9%), headache (21% 

versus 15%), nausea (18% versus 6%), asthenia (15% versus 9%), myalgia (15% versus 3%), 

diarrhoea (15% versus 6%), epistaxis (15% versus 0%), vomiting (15% versus 9%), 

nasopharyngitis (15% versus 21%), petechiae (12% versus 0%), arthralgia (12% versus 0%), pain 

in extremity (12% versus 3%), thrombocytopenia (12% versus 0%), diabetes mellitus (12% 

versus 0%).4  

 

Low platelet counts (<140 x 109/L) were reported in 76% of patients in the volanesorsen group 

and 24% in the placebo group, 48% and 0% of the respective groups reported a platelet count 

of <100 x 109/L. Two patients experienced grade 4 thrombocytopenia (<25 x 109/L) and 

discontinued the study, this prompted a protocol change and an intensive platelet monitoring 

programme was implemented. Following this, no further platelet count declines to <50 x 109/L 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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were reported and no platelet-related dose interruptions occurred.4 Patients with a body 

weight of <70kg were more likely to experience a greater  reduction in platelet counts during 

treatment with volanesorsen.3 Injection site reactions lasting more than 2 days affected 61% of 

patients in the volanesorsen group and 0% in the placebo group. These were considered mild 

(74%) or moderate (26%) in severity.4 A greater proportion of patients in the volanesorsen 

group experienced bleeding events compared to the placebo group, 16 patients had 45 events 

and 4 patients had 5 events in the respective groups. There did not appear to be a correlation 

between platelet counts and bleeding events, nor was there increased risk in patients taking 

concomitant therapy with an anticoagulant or antiplatelet. All events were mild, mainly 

associated with injection site reaction and none led to treatment discontinuations.3 

 

 

Clinical effectiveness issues 

Key strengths: 

 The key APPROACH study met its primary outcome; treatment with volanesorsen resulted 

in a significant reduction in triglyceride levels at 3 months compared with placebo in 

patients with FCS. This was considered clinically relevant by the EMA.  

 A significant reduction in triglyceride levels from baseline in the volanesorsen group 

compared with the placebo group was also identified at 6 and 12 months, this is supported 

by limited data from the ongoing APPROACH OLE study that suggests the maintenance of 

effect on triglyceride levels is sustained at 18 and 24 months.3 

 A significantly greater proportion of volanesorsen-treated patients achieved the secondary 

outcome of a target triglyceride level of <8.5mmol/L compared with placebo. Above this 

threshold, chylomicron accumulation becomes significant and it is thought acute 

pancreatitis risk is increased.3 

 A reduction in acute pancreatitis events numerically favoured volanesorsen, although the 

number of pancreatitis events was small.3  

 Quality of life data from the ReFOCUS study suggested treatment with volanesorsen can 

potentially reduce the disease burden associated with FCS, improvements were reported in 

mental and emotional wellbeing, personal and professional life and future outlook.6 

 Clinical experts consulted by SMC considered that volanesorsen is a therapeutic 

advancement for treatment of FCS due to the significant reduction in triglyceride levels and 

potential effect on recurrent pancreatitis and that the place in therapy would be for 

patients with recurrent pancreatitis where a low fat diet has proven refractory. 
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Key uncertainties: 

 FCS is a lifelong condition. Long-term efficacy and safety data are limited. In addition, small 

numbers of patients were included in the key study due to the rarity of the condition. 

These limitations make it difficult to draw firm conclusions on clinically relevant outcomes 

such as reduction in pancreatitis. 

 Treatment with volanesorsen has been associated with thrombocytopenia. A reduction in 

dosing frequency is recommended at 3 months to improve tolerability however, patients 

need to comply with the dosing algorithm and frequent platelet count monitoring. 

 The reduction in triglyceride levels from baseline associated with volanesorsen treatment 

appears to decrease from month 3 to month 6 and month 12. This is likely to be due to 

reductions in dosage frequency and dose interruptions, as the same reduction in treatment 

effect was not observed in those who completed the study without dose adjustments. 

 No notable differences were identified between groups in patient reported outcomes 

relating to abdominal pain in the APPROACH study. 

 

Overall, the clinical case was considered sufficiently robust in the short-term where 

volanesorsen is likely to significantly reduce triglyceride levels in patients with FCS. The mean 

reduction was below threshold levels considered for risk of pancreatitis. There is some 

uncertainty regarding long-term efficacy and safety and the impact of the proposed dosing 

algorithm on thrombocytopenia and tolerability of intense platelet count monitoring.  

 

The EMA specific obligations may address some of the key uncertainties in the clinical evidence 

presented.  

 

Impact beyond direct health benefits and on specialist services 

There is potential impact beyond direct health benefits for this ultra-orphan medicine. An 

improvement in the physical effects associated with FCS could have a significant impact on the 

quality of lives of patients, family and carers. Patients may experience an improvement in their 

mental health and emotional well-being, be able to participate in more social activities, engage 

to a greater degree in education and employment and have an overall more positive future 

outlook.  

 

In Scotland, a National Inherited Metabolic Disorders (IMD) service will assess patient 

suitability for treatment with volanesorsen, however ongoing monitoring will be conducted by 

local services. The need for frequent blood tests, in particular monitoring of platelet counts, 

may be burdensome for patients and their families.       
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Patient and carer involvement 

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

 

 We received a patient group submission from Action FCS, which is a charitable 

incorporated organisation. 

 

 Action FCS has received 33% pharmaceutical company funding in the past two years, 

including from the submitting company. 

 

 Patients with FCS have to follow a severely restricted diet, very low in fat. They also have to 

restrict simple sugar intake and drink no alcohol. The restricted diet dominates their lives. 

All patients live in fear of pancreatitis and abdominal pain. Episodes of severe abdominal 

pain and pancreatitis are very disruptive to daily life, especially if the pancreatitis attack 

requires hospitalisation.  Pancreatitis can be life-threatening and can lead to the patient 

developing chronic pancreatitis. Many patients report poor mental health. FCS also impacts 

on a patient’s ability to work or progress in a career. 

 

 There are currently no other treatments available that reduce the symptom burden for 

patients with FCS. Many patients have been prescribed a range of different lipid lowering 

medications. Often these medications carry side effects with very limited benefits.   

 

 Patients who had used volanesorsen sodium reported that it had had a very positive impact 

in every area of their lives.  Most important was the reduction of pain and the fear of pain, 

and of pancreatitis and the fear of pancreatitis.  Patients described how this had a very 

positive impact on their mental health and improved their ability to work, study, and 

manage friendships and relationships. Patients reported being able to work more hours 

and to go for promotion. Reducing the impact of FCS on the patients’ life and the 

subsequent improvement in their mental health also reduced dependency on carers.  

 

 Volanesorsen sodium comes with side effects and it is not suitable for all patients. 

However, patients that had taken the treatment felt that the side effects, and the need for 

regular monitoring of their platelet count was a small price to pay for the benefits that the 

therapy brought them.  

 

Value for money 

The company submitted a cost-utility analysis comparing volanesorsen as an adjunct to diet 

with standard of care (SoC) which was defined as dietary control and drug therapy for 

symptoms for the treatment of adult patients with FCS and at high risk of pancreatitis, for 

whom response to diet and triglyceride lowering therapy has been inadequate.  
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The economic model consisted of an initial 3 month decision tree component followed by a 

long term Markov model with 3 monthly cycles and a lifetime horizon. In the decision tree 

component, patients received once weekly dosing of volanesorsen and response to treatment 

was assessed at 3 months, with those not meeting the SmPC defined treatment continuation 

criteria (triglyceride reduction of ≥25% or TG <22 mmol/L) stopping treatment and receiving 

SoC alone. Patients continuing with volanesorsen entered the Markov model and received two 

weekly maintenance dosing and patients who received SoC in the decision tree component 

continued to receive SoC alone in the Markov component.  

 

The Markov health states consisted of combinations of triglyceride (TG) levels: low (TG ≤10 

mmol/L), medium (TG >10 to <22.6 mmol/L) and high (TG ≥22.6) and acute pancreatitis (AP) 

status:  AP naïve, historical AP (documented AP that occurred more than 5 years ago), and 

recurrent AP (at least one AP event in the previous 5 years). In line with the licensed indication 

only patients with a documented history of AP were included in the economic analysis, hence 

only the historical and recurrent AP health states were populated with 54% and 46% of 

patients entering the model in in each of these health states respectively (ie the naïve AP 

health states are redundant in the base case). Patients could experience AP events from the 

historical AP states and then move into the recurrent AP state, and can experience a 

probability of chronic pancreatitis from the historical and recurrent AP states. Each TG-AP 

health state was also associated with a probability of diabetes, and there was a further dead 

health state with excess mortality associated with AP, chronic pancreatitis (CP) and diabetes.   

 

The clinical data source informing the 3 month decision tree component and response to 

treatment was the phase 3 APPROACH study, with the placebo arm representing SoC. As 

patients in the APPROACH study continued to receive once weekly volanesorsen after 3 

months a regression analysis was performed on APPROACH and APPROACH OLE data to 

estimate the mean TG level of patients receiving two weekly volanesorsen, and for patients off 

treatment receiving SoC. This predicted a mean TG for patients receiving volanesorsen of 12.7 

mmol/L, placing these patients in the medium risk health states, and 26.2 mmol/L for SoC 

placing these patients in the high risk health states. It was assumed that whilst on treatment 

patients receiving volanesorsen would stay in the medium risk TG health state (ie no treatment 

waning), whilst SoC patients would remain in the high TG risk health state. Patients were 

assumed to discontinue volanesorsen for other reasons than the stopping rule at a constant 

rate of 10% per year up to a cap of 60%, based on an assumption agreed as part of the NICE 

appraisal of volanesorsen. Selected adverse events (AEs) for volanesorsen ≥10% incidence in 

the APPROACH OLE study including thrombocytopenia were included in the economic analysis 

for assessment of AE costs and disultilities.  

 
The incidence of historical AP by TG level was estimated by applying constant accelerated 

failure time (AFT) models to CALIBER 1997-2016 electronic patient records data for England.  

For patients who moved into the TG-recurrent AP health states, the baseline AP rate and the 
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impact of volanesorsen on reducing AP incidence was based on 5 year medical history data in 

68 patients in the APPROACH OLE study receiving two weekly dosing (as high discontinuation 

and too few AP events in the main APPROACH study) using a before and after volanesorsen 

approach. This yielded a rate ratio for AP of 0.13 for volanesorsen compared to SoC, which was 

applied to the estimated absolute rate of AP with SoC. The estimated risk ratio for the medium 

versus high risk TG health states in the historical AP analysis was estimated at 0.41, but was 

adjusted to be 0.13 for volanesorsen (medium risk TG) versus SoC (high risk TG) in line with the 

observed ratio derived from the OLE analysis. The probability of death from AP was included at 

4.78% from a published study7, with the relative risk of mortality from AP with volanesorsen 

versus SoC estimated at 0.17, based on published estimate for the relationship between TG 

and AP mortality.8 

 

The risk of CP applied in the historical and recurrent health states associated with higher AP 

incidence over time was based on a published natural history study9 and an upper prevalence 

limit at 40% was set based on clinical expert opinion. Diabetes incidence associated with higher 

AP risk was estimated across TG health states using the CALIBER data with AFT modelling. 

There was a lack of data to directly estimate the diabetes incidence in high risk TG states and 

CP state, hence was estimated using published sources and assumption, and was much higher 

compared to the medium risk TG group estimates (eg 72% in the high risk TG-recurrent AP 

state vs 14.6% in the medium risk TG group, 80% diabetes was estimated for CP). Both CP and 

diabetes were associated with a mortality risk based on published estimates.   

 
Utility estimates for TG-AP health states was based on a vignette based time trade off (TTO) 

study10, with estimates of 0.77 and 0.73 for the low/ medium TG-historical and recurrent AP 

health state respectively, and 0.53 and 0.46 for the high TG - historical and recurrent AP health 

states. A utility for CP of 0.42 was assumed. In addition, utility decrements were applied for 

each AP event derived from the TTO study (-0.221 applied for the estimated duration of each 

event), and diabetes (-0.11 lifetime). In a societal perspective scenario analysis a disutility was 

applied for carer burden (-0.04 estimated based on HTA submission and published sources in 

similar conditions).  

 

The acquisition cost of volanesorsen was included, self-administration was assumed with the 

cost of a specialist visit for training included. Resource use for required patient monitoring was 

included and the estimates of resource use associated with current SoC management of FCS 

patients according to TG levels (high/ low) was based on a chart review in two treatment 

centres in England. The costs of SoC drug management was based on analysis of concomitant 

medications taken at baseline in the APPROACH OLE study. The costs of AP hospital admission 

was based on NHS reference costs. A published source was used to estimate the NHS and 

community care cost of CP, although the estimate used in the model was derived from 

discussions held as part of the NICE appraisal (i.e. £30,372 per year). A published source was 

also used for diabetes costs. CP and diabetes indirect costs from the published sources were 
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used in the societal perspective scenario analysis. Productivity benefits associated with 

volanesorsen were also included in the societal perspective analysis, based on data derived 

from the InFOCUS and ReFOCUS FCS burden studies. 5 

 

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. 

The base case result was an incremental cost-effectiveness ratio (ICER) of £76,571 per quality-

adjusted life-year (QALY) gained, which was driven by life years and QALY gains for 

volanesorsen patients staying in the medium TG risk state compared to high risk state for SoC, 

and the lower AP, CP and diabetes co-morbidity consequences (lower rates, HRQoL, mortality 

and cost). In addition, QALYs are gained from a direct reduction in number of AP events in the 

recurrent AP state. Incremental costs are driven by higher medicine acquisition costs, but 

partly offset by lower co-morbidity complication costs, in particular costs for management of 

CP.  

 
A scenario analysis was performed from the societal perspective incorporating carer utility 

gain, co-morbidity indirect costs and estimated productivity gains which produced an ICER of 

£48,704/QALY gained.  

 

Deterministic one way sensitivity analysis was performed by varying parameters by their 95% 

confidence intervals where available or ±10% otherwise. The five most sensitive variables are 

shown in Table 2, which mainly relate to AP related parameters and utilities for the TG-

recurrent AP states. The results were less sensitive to varying other parameters, including 

probability of fatal recurrent AP, cost and utility for CP, or the diabetes utility decrement.  
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Table 2. Results of selected one way sensitivity analyses at PAS prices 

Parameter ICER at lower value £ ICER at upper value £ 

AP rate for high TG - recurrent AP £88,841 £61,783 

Annual missed doses every 2 weeks 

dosing 

£82,865 £69,255 

Utility for High TG- recurrent AP 

state 

£71,851 £82,008 

Treatment effect of volanesorsen on 

AP rate 

£74,278 £84,205 

Utility for Low/medium TG- 

recurrent AP state 

£81,202 £72,589 

SoC = standard of care, ICER, = incremental cost-effectiveness ratio, LYG = life years gained, PAS = 
patient access scheme, QALYs = quality-adjusted life years 

 
Scenario analysis was performed, with those having most impact on the ICER presented in 

Table 3. Including AP naïve patients in the economic analysis increased the ICER (S1), whereas 

it was decreased if the definition of recurrent AP was made stricter (S2). Using the EQ-5D data 

rather than the TTO study had the most upward impact on the ICER and the ICER increased if 

CP risk was decreased or excluded. Scenarios relating to diabetes risk, utilities or cost were less 

impactful. Additional scenarios were requested (S7-12, in table 3). Shortening the time horizon 

due to uncertainty over long term extrapolation of benefit increased the ICER (S8), and the 

combined uncertainty scenarios had most impact on the ICER (S10 and 11).  

 
Table 3: Results of selected scenario analyses at PAS price.  

Scenario Area of 

uncertainty 

Base case Scenario  ICER £/QALY for 

scenario 

1.  Starting 

population in the 

model 

Genetically 

confirmed with a 

history of AP 

Any genetically 

confirmed FCS patient 
£89,305 

2.  Patients with ≥2 APs in 

the past 5 years 
£68,640 

3.  Source of utility 

data 

Vignette TTO 

study 

Trial EQ-5D, analysed by 

arm and by TG-level 
£96,165 

4.  Chronic 

pancreatitis risk  

40% max lifetime 

risk of CP 
20% lifetime risk of CP £81,142 

5.  Include CP as a 

health state 

Exclude CP as a health 

state 

£85,783 

6.  Treatment 

discontinuation 

10% per year 
capped at 60% 

 

Parametric functions 

fitted to clinical study 

£87,324-£93,193 
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IPD (lognormal, 

loglogistic, 

exponential, Weibull) 

7.  Diabetes 

incidence in high 

TG 

72% 50% £78,472 

8.  Time horizon lifetime 20 years £85,810 

9.  3 month 

response rate 

97% continued on 
volanesorsen 
maintenance   

55% (derived by 

modifying the 

response criteria) 

£79,084 

10.  Combined 

scenario 1  

AP rate of 0.46 
and AP rate ratio 
for volanesorsen 
of 0.13 

Lower AP rate (High 

TG-recurrent AP) (0.2) 

plus lower treatment 

effect of volanesorsen 

on AP rate (0.42) 

£93,099 

11.  Combined 

scenario 2 

AP rate ratio for 
volanesorsen of 
0.13, 40% max 
lifetime risk of CP, 
72% diabetes 
incidence in high 
TG,  TTO utilities 

lower treatment 

effect of volanesorsen 

on AP rate (0.42), 20% 

lifetime risk of CP, 

50% diabetes 

incidence in high TG, 

EQ 5D 

£122,298 

12.  Societal 

perspective 

Caregiver 
disutility, 
productivity/ 
indirect costs 

Only caregiver 

disutility 

£70,281 

SoC = standard of care, ICER = incremental cost-effectiveness ratio, LYG = life years gained, PAS = 
patient access scheme, QALYs = quality-adjusted life years, TTO = time trade off, IPD = individual patient 
data 

 
The key strengths and uncertainties of the economic evidence are summarised below: 
 
Key strengths: 

 The model structure seems reasonable to depict the clinical pathway associated with 

FCS, and the standard of care comparator was appropriate and can be proxied by the 

placebo arm of the APPROACH study. 

 The clinical trial demonstrates the benefits of volanesorsen on triglyceride levels as the 

main mechanism for generating QALY benefit in the economic analysis. 

 The company has attempted to estimate the relationship between TG levels and acute 

pancreatitis and other co-morbidities using available data and generally robust statistical 

analysis.  
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 Treatment duration is uncertain, but discontinuation from volanesorsen appears to 

have been reasonably well handled in the base case and through scenario analysis, 

drawing on estimates and assumptions agreed with NICE during the NICE HST appraisal.  

 Good attempts to try and fill the data gaps such as for health state resource use 

estimation, with the use of a chart review. 

 A good range of sensitivity and scenario analyses. 

 

Key uncertainties: 

 There is inherent uncertainty associated with a lifetime horizon given the limited clinical 

study data for volanesorsen. Applying a shorter time horizon increases the ICER, with lower 

QALY gained estimates (2.82 QALYs gained). 

 The proportion of patients who respond and continue volanesorsen maintenance 

treatment was high at 97%. Reducing the response rate had a modest upward impact on 

the ICER as both incremental costs and QALYs gained are reduced (3.68 QALYs gained with 

85% response, 2.44 if 55%). 

 Limitations in the APPROACH study eg small sample size, and as with APPROACH OLE was 

not aligned with the SmPC treatment continuation rule and two weekly maintenance 

dosing of volanesorsen. This meant allocation of patients to the TG-AP health states in the 

Markov model used regression analysis which led to a simple allocation of volanesorsen 

patients to the medium TG -AP health states, and SoC patients to the high TG-AP health 

states, with patients assumed to stay in the same state for the rest of the time horizon (ie 

no treatment waning), which is uncertain. The company was requested to perform an 

analysis in which a proportion of patients receiving volanesorsen could transition from the 

medium TG to high TG states, but stated that this was not possible due to the economic 

model not being structured to be able to model a reduction in treatment effect over time, 

and that the large TG increase necessary would be unlikely to occur in practice. However, 

the possibility and impact of treatment waning on volanesorsen cost-effectiveness remains 

uncertain. 

 As well as uncertainty as to the extent to which volanesorsen directly impacts on AP event 

incidence in the recurrent AP states, the rate ratio for AP of 0.13 for volanesorsen versus 

SoC applied in historical AP and recurrent AP states drives QALY benefits in the economic 

analysis but is highly uncertain as is based on a before and after volanesorsen analysis of 

APPROACH OLE data. Applying a lower treatment effect increases the ICER (Table 2 and 

combined scenarios in table 3). 

 There is also uncertainty in the relationship between TG, AP and co-morbidities of CP and 

diabetes, and the associated impact on mortality and HRQoL and costs, based on a mixture 

of CALIBER analyses, published data, NICE appraisal derived estimates, and assumption. 

The estimates for incidence of diabetes in the high TG health states are high compared to 

the medium TG category so contributing to the benefits attained by volanesorsen. There 

has been some exploration of the upward ICER impact of this uncertainty in co-morbidity 
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related parameters in sensitivity and scenario analysis. The combined scenarios in Table 3 

show the potential impact of cumulative uncertainty in AP, CP and diabetes parameters on 

the cost-effectiveness results.  

 The utility data used for TG-AP health states is derived from a time trade off study in the 

general population that looks well designed but is not directly aligned with the needs of the 

economic model structure, hence some assumptions were required to make it fit and to 

estimate a utility for CP. There are some concerns over the face validity of the significant 

utility differences estimated between the medium and high TG-historical or recurrent 

health states, that have not been shown from the EQ 5D and PRO data in the APPROACH 

study. The face validity of the estimate for AP disutility of 0.221 per event however seems 

reasonable. The EQ 5D data was used in scenario analyses (S3 and S12, Table 3) producing 

higher ICER estimates. There are limitations with this data (high baseline utilities and no 

differences by treatment arm up to 6 months), so overall there is uncertainty over the 

impact of volanesorsen on HRQoL.  

 The carer disutilty estimate used in the societal perspective analysis is largely assumption 

based and uncertain, but may not be unreasonable in terms of face validity. There is also 

some uncertainty associated with the indirect cost estimates derived from published 

studies for CP and diabetes, and in the productivity benefits estimated for volanesorsen. 

The scenario applying only carer disutility results in a higher ICER than in the base societal 

perspective analysis.  

 
The cost-effectiveness and QALY gain of volanesorsen versus SoC is uncertain primarily due to 

uncertainties in the impact volanesorsen has on reducing acute pancreatitis events and the 

incidence of chronic pancreatitis and diabetes over the lifetime horizon. 

 

Costs to NHS and Personal Social Services 

SMC is unable to publish the with PAS budget impact due to commercial in confidence issues.  
 

Additional information: guidelines and protocols 

No relevant guidelines were identified. 
 

 
Additional information: comparators 
There are no relevant comparators. 
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Additional information: List price of medicine under review 

 

Medicine Dose Regimen Cost per year (£) 

Volanesorsen 285mg once weekly for 3 months then 

285mg every 2 weeks.   

£364,608 in year 1 and 

£296,244 in subsequent years 

Costs from company submission. Costs do not take any patient access schemes into 

consideration. 
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This assessment is based on data submitted by the applicant company up to and including 11 

September 2020. 

 

*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the SMC 
on guidelines for the release of company data into the public domain during a health 
technology appraisal: http://www.scottishmedicines.org.uk/About_SMC/Policy 

 

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

consideration. SMC is aware that for some hospital-only products national or local contracts 

may be in place for comparator products that can significantly reduce the acquisition cost to 
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21 

Health Boards. These contract prices are commercial in confidence and cannot be put in the 

public domain, including via the SMC assessment report.  

 

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

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

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

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

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

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

assessment process of the SMC. When a medicine is available through the ultra-orphan 

pathway, a set of guidance notes on the operation of the patient access scheme will be 

circulated to Area Drug and Therapeutics Committees and NHS Boards prior to publication of 

SMC assessment report. 

Assessment report context: 

No part of the assessment summary on page one may be used without the whole of the 

summary being quoted in full.  

 

This assessment 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. 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. 

 

 

 

 

 

 

 

 

 

 

 


