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2. Abbreviations 
 

ACC American College of Cardiology 
AE Adverse event 
apoB Apolipoprotein B  
ASCVD Atherosclerotic cardiovascular disease 
CHD Coronary heart disease 
CM Cost minimization 
Crl Credible interval 
CSR Clinical study report 
CV Cardiovascular 
DMC Danish Medicines Council 
FE Fixed effects 
FH Familial hypercholesterolemia 
GalNAc N-acetyl galactosamine 
HeFH Heterozygous familial hypercholesterolemia 
HoFH Homozygous familial hypercholesterolemia 
HSUV Health state utility values 
HTA Health technology assessment 
ICER Incremental cost-effectiveness ratio 
LDL Low-density lipoprotein 
LDL-C Low-density lipoprotein cholesterol 
LDLR Low-density lipoprotein receptor 
LLT Lipid lowering therapy 
MACE Major adverse cardiovascular events 
MD Mean difference 
MI Myocardial infarction 
MTD Maximally tolerated dose 
NMA Network meta-analysis 
OR Odds ratio 
PAD Peripheral artery disease 
PCSK9 Proprotein convertase subtilisin/kexin type 9 
PICO Population, intervention, comparator, outcomes 
PSA Probabilistic sensitivity analysis 
Q2W Once every 2 weeks 
RADS Rådet for Anvendelse af Dyr Sygehusmedicin 
RE Random effects 
SC Subcutaneously 
siRNA Small interfering ribonucleic acid 
SmPC Summary of Product Characteristics 
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4. Summary 
Indication and population covered in this application 
Inclisiran is indicated in adults with primary hypercholesterolemia (heterozygous familial and non‑familial) or mixed 
dyslipidaemia, as an adjunct to diet: 

• in combination with a statin or statin with other lipid‑lowering therapies in patients unable to reach LDL‑C 
goals with the maximum tolerated dose of a statin, or 

• alone or in combination with other lipid‑lowering therapies in patients who are statin‑intolerant, or for 
whom a statin is contraindicated. 

 
Elevated LDL-C is a major risk factor for the development of cardiovascular disease [1]. Elevated LDL-C levels promote 
the formation of atherosclerotic plaques and when the plaque ruptures, it can cause occlusion of the arteries leading 
to ischaemic events that are characteristic of ASCVD. Total atherosclerotic plaque burden can be approximated by 
both the concentration of LDL-C (and other apoB-containing lipoproteins) and the duration of exposure [2].  
 
Cardiovascular disease is the most common cause of death globally and second most common in Denmark with 
12,048 deaths in 2018 alone [3]. The patient group is very resource consuming and is in frequent contact with both 
primary and specialist care and the health economic disease burden for cardiovascular diseases is substantial. There is 
thus an unmet need for optimizing treatment of LDL-C levels (e.g. through less frequent administration) which may 
lead to better adherence and control and thereby prevent cardiovascular diseases.  
 
The total costs in relation to hospitalisation for cardiovascular disease amounted to almost 5.3 billion DKK in 2017 [4], 
the yearly cost of treatment and care in relation to atherosclerosis is estimated to 1.76 billion DKK [5] and the yearly 
loss of productivity due to atherosclerosis is estimated to 1.87 billion DKK [5]. 
 
It is estimated that 2 million 20-70 year old Danes have hypercholesterolemia (LDL >3 mmol/L) and in 2017 646.000 
Danes were in treatment with lipid lowering treatment [6]. Statins are first choice in the pharmacologic treatment of 
hypercholesterolaemia, and if the target LDL-C is not reached with the maximal tolerated dose of statins, ezetimibe 
may be added. In cases where patients experience intolerance to statins the guideline recommends dose reductions 
and/or change to another statin (2-3 statins). Patients who do not achieve the target LDL-C with a statin with or 
without ezetimibe, or who are intolerant to statin may be referred to cardiologic hospital lipid clinics, where they are 
evaluated for eligibility for treatment with PCSK9 inhibitors. 
 
Inclisiran is expected to be used if statin and other lipid lowering is not enough - as for the PCSK9 inhibitors 
alirocumab and evolocumab. Thus the size of the patient population eligible for inclisiran is expected to be in line with 
the estimated population for the PCSK9 inhibitors, i.e. 2499 patients in 2021 increasing to 6937 patients in 2025. 
 
The intervention 
Inclisiran is a small interfering RNA (siRNA). It reduces the intrahepatic PCSK9 enzyme which increases recycling of 
LDL-C receptor and its expression on the hepatocyte cell surface, thereby increasing LDL-C uptake and lowering LDL-C 
levels in the circulation [7]. 
 
RNAi medicines are special in the sence that they target a specific gene and can down-regulate it, or turn it off, in a 
way that is reversible and adjustable, by using an already existing process in the body. Inclisiran is conjugated with 
triantennary N-acetyl galactosamine (GalNAc) to facilitate uptake specifically by hepatocytes [7, 8]. Due to the GalNAc 
conjugation, inclisiran uptake is specific to the liver. Based on computational searches against the human  
transcriptome and subsequent analysis in liver cells there is a low likelihood of off-target binding of inclisiran [9]. 
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In the liver cells, inclisiran is internalized in the hepatocytes by endocytosis,  with plasma concentrations of inclisiran 
declining within 24 hours reaching undetectable levels within 48 hours [7, 8, 10, 11]. The endosomes slowly release 
inclisiran into the cytoplasm, where the guide strand of inclisiran remains stable for weeks, contributing to its duration 
of action, however it is progressively diluted with every cell division [12]. Inclisiran is primarily metabolized by 
nucleases, it undergoes slow exonuclease degradation to shorter nucleotides of varying length or are excreted renally 
[7]. In general mimicking the body’s process of RNA interference  should not impact the cell’s DNA, as RNA 
interference in human cells is restricted to the cytoplasm, i.e. the target mRNA is subject to degradation in the 
cytoplasm and not in the nucleus [13]. 
 
The recommended dose is 284 mg inclisiran administered as a single subcutaneous injection initially, again at 3 
months, and then followed by every 6 months. Inclisiran is intended for administration by a healthcare professional. 
A benefit of clinical significance with inclisiran compared to PCSK9 inhibitors is the infrequent dosing intervals. Twice 
yearly injections administered by a health care professional have the potential to reduce resource usage in the 
hospitals and to optimize treatment adherence, thereby enabling better control of LDL-C levels over a considerable 
period of time. The twice yearly administration by a health care professional could be an advantage for patients who 
either cannot or are not willing to frequent self-injections.  
The administrative burden for the lipid clinics related to the distribution of PCSK9 inhibitors to patients for home 
administration is substantial. In addition, the PCSK9 inhibitors must be stored at 2 °C to 8 °C , (alirocumab may be kept 
at less than 25 °C for up to 30 days), whereas inclisiran does not require any special storage conditions, except that it 
must not be frozen [7, 14, 15]. 
 
A pooled analysis of ORION-9, -10 and -11 across the different patient populations showed that the placebo-corrected 
change in LDL-C with inclisiran at day 510 was -50.7% (95% confidence interval: -52.9% to -48.4%; p <0.0001) [16].  
 
It is worth noticing the safety profile of inclisiran, with “injection site reaction” registered as the only adverse event in 
the approved SmPC [7].  As of October 20, 2020, a total of 5107 patients had 5701.8 patient years of inclisiran 
exposure in clinical trials. Currently approximately 1250 patients have been treated in clinical studies with 8 injections 
or more, equivalent to 3 years and 9 months (data on file). 
 
Comparators 
Inclisiran is a treatment alternative to PCSK9 inhibitors (alirocumab (Praluent®) or evolocumab (Repatha®)). Both 
PCSK9 inhibitors and inclisiran are indicated in adults with primary hypercholesterolaemia (heterozygous familial and 
non-familial) or mixed dyslipidaemia, as an adjunct to diet: 

• in combination with a statin or statin with other lipid-lowering therapies in patients unable to reach LDL-C 
goals with the maximum tolerated dose of a statin, or 

• alone or in combination with other lipid-lowering therapies in patients who are statin-intolerant, or for whom 
a statin is contraindicated. 

 
Inclisiran as well as the PCSK9 inhibitors all target PCSK9 in their mode of action, and have also shown similar efficacy 
on LDL-C reduction [7, 14, 15]. 
 
The PCSK9 inhibitors have been evaluated by the Danish Medicines Council, based on the following dosing:  
 

• Praluent (alirocumab) 150 mg subcutaneously (SC) biweekly 
• Repatha (evolocumab) 140 mg SC biweekly 

 
Evolocumab is currently recommended as first choice for 80% of patients [17].  



 
   

Side 15/291 
 

Medicinrådet    Dampfærgevej 27-29, 3. th.   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

 
Efficacy Outcomes  
The efficacy comparisons between inclisiran and the PCSK9 inhibitors are based on percentage and absolute change in 
LDL-C from baseline to week 24. Percentage change in LDL-C was the primary endpoint in all included studies except 
for the outcomes studies ODYSSEY OUTCOMES [18] and FOURIER [19].  
 
Lowering of LDL-C is broadly accepted as a valid surrogate endpoint for effect on cardiovascular events [20] and was 
considered a valid surrogate endpoint for PSCK9 inhibitors before results from the cardiovascular outcomes studies 
were available [21]. Thus, during the time gap between the publication of the cardiovascular outcomes trials for 
evolocumab [19] and alirocumab [[18], the two PSCK9 inhibitors were considered to be equally effective by RADS,  
based on comparable LDL-C lowering efficacy. The Medicines Council has also extrapolated outcome results to sub-
populations, such as HeFH patients, that were not included in the the PCSK9 inhibitor outcomes studies (ODYSSEY 
OUTCOMES and FOURIER) by applying the same rationale of similar LDL-C lowering efficacy [22]. In line with the 
Medicines Council’s approach, the  percentage change in LDL-C therefore seems to be the most appropriate efficacy 
endpoint, until cardiovascular outcomes data is available from the 5-year ORION-4, an ongoing long term 
cardiovascular outcomes trial with inclisiran including 15,000 patients [23].  
 
Method of analyses 
In the absence of head-to-head trials versus the PCSK9 inhibitors, Novartis conducted a Bayesian NMA comparing the 
relative efficacy of the treatments. The NMA was made by Evidera, and subsequently submitted to NICE in the UK. The 
use of the NMA in relation to this application was discussed at the dialogue meeting with the Medicines Council 
before submitting this application. The NMA was provided to the secretariat by Novartis in due time prior to the 
meeting, and there were no objections to this approach raised at the meeting. 
 
Although the primary efficacy endpoints in all ORION trials were percent change in LDL-C at day 510 and time-adjusted 
change in LDL-C, these longer duration timepoints, and specifically time-adjusted analyses, were not available from 
any of the comparator studies. The most commonly reported timepoint across comparator PCSK9 inhibitor studies 
was 24 weeks, and in some cases for evolocumab, only 12week results were available. Therefore, in order to maximize 
the available comparator evidence, 24 weeks was selected as the main timepoint of interest for the NMA analyses. 
This ensured that up-titration of alirocumab, which occurred at week 12, was complete prior to outcome assessment. 
This was felt to be a conservative approach with respect to the results of the comparator studies, which, like the 
ORION trials, tended to show the most favourable results at 24 weeks. 
 
Efficacy results 
For all populations studied - HeFH on MTD statin,  ASCVD and risk equivalent populations on MTD statin, and ASCVD 
and risk equivalent intolerant to statin - inclisiran demonstrated a statistically significant benefit over placebo in terms 
of reduction in LDL-C. The findings from the NMA suggest that inclisiran provides outcomes that are expected to be 
comparable to alirocumab and evolocumab across various hypercholesteremia patient populations.  
 
A pooled analysis of ORION-9, -10 and -11 across the different patient populations showed that the placebo-corrected 
change in LDL-C with inclisiran at day 510 was -50.7% (95% confidence interval: -52.9% to -48.4%; p <0.0001). The 
Mean absolute change in LDL-C from baseline to day 510 was -1.43 mmol/L (95% confidence interval: -2.00 to -1.36; p 
<0.0001) [16].  
 
It is not possible in published literature to define the minimum reduction in LDL-C that gives a clinical significant 
change on cardiovascular outcomes. There are several factors besides LDL lowering that influence the total risk of 
cardiovascular outcomes. Besides that,  the population is a heterogenic group with different risk factors, baseline LDL-
C and LDL-C targets [24]. For instance for secondary prevention the high risk groups should according to guidelines 
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aim for a 50% decrease of LDL-C [20]. In primary prevention even smaller changes in LDL-C might be clinically 
significant, if the time with the LDL-C reduction and treatment is long enough, as both the concentration of LDL-C as 
well as time of exposure are defining the total plaque burden [2]. 
 
Safety of inclisiran 
The following safety outcomes were compared: Withdrawal for any reason, withdrawal due to adverse events, AE and 
SAEs. There were no statistical difference between inclisiran and comparators for any of the safety outcomes which 
indicates similar safety profiles. Though, based on the SmPCs, inclisiran seems to have a more favourable safety profile 
compared to PCSK9 inhibitors, with injection site reactions as the only adverse drug reaction [7].  
 
As of October 20, 2020, a total of 5107 patients had 5701.8 patient years of inclisiran exposure in clinical trials. 
Currently approximately 1250 patients have been treated in clinical studies with 8 injections or more, equivalent to 3 
years and 9 months (data on file). Longer term data are, however, still limited. Currently the follow-up studies ORION-
3 and ORION-8 are ongoing in addition to the cardiovascular outcomes trial, ORION-4, which includes approximately 
15.000 patients who will be treated for a median length of 5 years [23]. 
 
PCSK9 inhibitors are self-administered by the patient or a caregiver every two weeks. In contrast, inclisiran is 
administered as a single subcutaneous injection initially, again at 3 months and then every 6 months by a health care 
professional. Twice yearly injections administered by a health care professional have the potential to optimize 
treatment adherence, thereby enabling better control of LDL-C levels over a considerable period of time. The twice 
yearly administration by a health care professional could also be an advantage for patients who either cannot or are 
not willing to frequent self-injections.  
 
Cardiovascular outcomes 
Similar to the development program for the PCSK9 inhibitors, the pivotal studies ORION-9, ORION-10 and ORION-11 
studies were not powered to investigate the effect of Inclisiran on overall major adverse cardiovascular events 
(MACE). The cardiovascular outcomes study, ORION-4, is expected to have results in 2025 [23]. 
 
Cardiovascular outcomes of inclisiran have been explored in a meta-analysis which included the three inclisiran 
studies ORION-9, ORION-10 and ORION-11. Rate of MACE was a co-primary endpoint and was defined as a composite 
of cardiac death, any signs or symptoms of cardiac arrest, nonfatal MI and stroke. Inclisiran decreased the MACE rate 
by 24% (RR = 0.76; 95% CI, 0.61 to 0.94, p = 0.01) compared with placebo. The meta-analysis suggests inclisiran is 
associated with a statistically significant reduction in MACE rate which is in alignment with the acknowledged 
correlation between LDL-C reduction and mortality and morbidity outcomes [20]. However the studies were not 
designed to address the question on cardiovascular outcome, the analysis was not predefined and is based on 
reported AEs from publications [25]. Confirmation by the ORION-4 study is required.  
 
Relevance to the Danish context 
The populations included in the clinical studies in this application were generally comparable with the Danish patients 
for whom inclisiran is indicated. This applies both to the HeFH and the ASCVD and risk equivalent populations when it 
comes to age, atherosclerotic cardiovascular disease, use of MTD or high dose statin (except by those intolerant to 
statin), and baseline LDL-C. The only exception is that the use of ezetimibe was generally lower than what would be 
expected in Danish patients eligible for treatment with inclisiran. However, subgroup data for percent change in LDL-C 
presented by two of the included trials did not suggest background/baseline ezetimibe use to be a treatment-effect 
modifier (see Table 8), and the results of the clinical studies are thus considered relevant in a Danish context.   
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Structure and results of the health economic analysis  

As no significant differences in efficacy and safety between inclisiran and the relevant comparators (alirocumab and 
evolocumab) were demonstrated, a simple cost-minimization (CM) analysis was agreed with the Medicines Council 
during the dialogue meeting and thus conducted. The model was developed in Microsoft Excel 365 as a simple cohort 
model. Weekly model cycles have been used to align with the posology of the treatment regimens. The model reflects 
the treatment course of the interventions and estimates the costs associated with each intervention and the 
associated incremental costs. No efficacy parameters were included in the model with the objective of model 
parsimony. The model considered costs associated with drug acquisition, administration, and monitoring of the 
treatment, i.e., drug costs, administration costs, monitoring cost and patient costs. A 10-year time horizon was applied 
in the base-case in line the health economic analysis conducted by the Medicines Council for the treatment guideline 
for PCSK9 inhibitors in Denmark. 

At AIP-level, inclisiran is associated with savings when compared to alirocumab (DKK -63.128,22) and evolocumab 
(DKK -53.722,66). The savings of inclisiran at AIP-level are the results of a lower drug cost and a lower patient cost and 
transportation cost over the time horizon. No differences in hospital cost between the interventions included in the 
model are expected. The results were sensitive to change in the time horizon. This is explained by the posology of 
inclisiran, where 3 administrations are required during the first year, and 2 administrations are required in the 
subsequent years. Consequently, higher drug cost for inclisiran are accrued in the first year, compared to the PCSK9 
inhibitors.  

The budget impact analysis at AIP-level indicated that a recommendation of inclisiran for the full eligible population 
would result in savings of DKK 1.673.657 in year 5 compared to the scenario, where inclisiran is not recommended. 

Potential RWE project with the Phase IV Unit in Bispbebjerg Hospital 
A collaboration with Phase 4 CPH is considered to be initiated, if inclisiran is recommended for usage by the Danish 
Medicines Council. The purpose is an assessment of patients treated with inclisiran in clinical practice. 
The objective will be to describe the demographics and clinical characteristics of inclisiran patients and assess the 
effect on LDL-reduction in clinical practice stratified by ASCVD, ASCVD risk equivalent and FH patients over a 5-year 
time (evaluated every year). The study will be descriptive, non-interventional, retrospective cohort study using 
secondary data from the health care registries in Denmark from 4th quarter of 2021 to 4th quarter of December 2026. 
 
Conclusion 
Findings from the NMA show that the addition of inclisiran to current standard of care for patients with HeFH and 
ASCVD results in statistically significant and clinically meaningful improvements in LDL-C and comparable tolerability. 
In addition, the findings suggest that inclisiran provides outcomes that are expected to be comparable to alirocumab 
and evolocumab across various hypercholesteremia patient populations. 
 
A high degree of disease control for high risk patients is possible due to inclisiran’s proven and sustained LDL-C 
reduction over the course of the extended dosing interval. With a favorable safety profile and as an injection 
administered by healthcare professionals only twice yearly in the maintenance phase, it has the potential to reduce 
resource spending and remove the adherence challenges that may be encountered with self-administered treatments 
and thus on the long term potentially result in better cardiovascular disease disease control. 
 
At AIP-level, inclisiran is associated with savings when compared to alirocumab (DKK -63.128,22) and evolocumab 
(DKK -53.722,66). The budget impact analysis at AIP-level indicated that a recommendation of inclisiran for the full 
eligible population would result in savings of DKK 1.673.657 in year 5 compared to the scenario, where inclisiran is not 
recommended. 
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5. The patient population, the intervention and choice of comparators 

5.1 The medical condition and patient population 

Hyperlipidaemia is a heterogeneous group of disorders characterized by an excess of lipids (i.e. cholesterol, 
phospholipids, triglycerides) in the bloodstream. Hypercholesterolemia, a type of hyperlipidaemia, specifically refers 
to the presence of high levels of cholesterol, including LDL-C. Mixed dyslipidaemia is defined as elevated LDL-C, 
triglycerides, and/or high-density lipoprotein-cholesterol.  
 
Hypercholesterolemia can be divided into two groups; familial hypercholesterolemia (FH) which has an underlying 
genetic cause, and non-familial hypercholesterolemia which does not have a clear genetic aetiology. FH is a dominant 
genetic disorder that causes high levels of LDL-C in the blood and is characterized by premature cardiovascular disease 
[26]. It is caused by mutations in genes encoding proteins which regulate LDL receptor-mediated clearance of LDL-C, 
including its receptor (LDLR), apolipoprotein B (Apo B) and proprotein convertase subtilisin/kexin type 9 (PCSK9) [27]. 
There are two clinical manifestations depending on the presence of one or two affected alleles in these genes. The 
milder heterozygous form (heterozygous familial hypercholesterolemia, HeFH) results from a single affected allele. 
The more severe homozygous form (homozygous familial hypercholesterolemia, HoFH) results from biallelic 
pathogenic variants in one of these genes, or one pathogenic variant in each of two different genes [27].  
 
Patients with non-familial hypercholesterolemia have elevated LDL-C levels related to factors such as diet, smoking 
and physical inactivity, as well as disorders like diabetes, chronic kidney disease and elevated blood pressure.  
 
Elevated LDL-C is a major risk factor for the development of cardiovascular disease [1]. Regardless of genetic aetiology, 
hypercholesterolemia patients have higher risk of ASCVD events, such as myocardial infarction (MI), ischaemic stroke 
and peripheral artery disease (PAD), and patients with a prior ASCVD event have increased risk of recurrent events. 
Elevated LDL-C levels promote the formation of atherosclerotic plaques, and when the plaque ruptures they can cause 
occlusion of the arteries leading to ischaemic events that are characteristic of ASCVD. Total atherosclerotic plaque 
burden can be approximated by both the concentration of LDL-C (and other apoB-containing lipoproteins) and the 
duration of exposure [2].  
 
ASCVD is the leading cause of cardiovascular morbidity and mortality [28]. The cumulative exposure to LDL-C is causal 
to ASCVD, hence lowering LDL-C may halt the progression of the atherosclerotic plaque and reduce the incidence of 
ASCVD [2]. The correlation between LDL-C and ASCVD risk has been demonstrated in numerous randomized 
controlled trials, as well as in several meta-analyses [29, 30]. Overall, greater absolute LDL-C reduction leads to greater 
cardiovascular risk reduction, and a recent meta-analysis of 28 statin trials reported a 21% reduction in major vascular 
events per 1.0 mmol/L reduction in LDL cholesterol, as shown in Figure 1 [31].  
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Treatment duration/criteria for end 
of treatment 

Treatment duration is life-long. According to the treatment 
recommendation by the Danish Medicines Council for PCSK9 inhibitors the 
treatment should be stopped in case of: 

• Lack of effect on LDL-C 

• Development of severe renal or hepatic disease 

• Other serious adverse events or for the patient unacceptable 
adverse events  

• The treatment should also be discontinued in the event of 
terminal illness and / or expected short remaining life. 

Necessary monitoring, both during 
administration and during the 
treatment period 

According to the treatment recommendation by the Danish Medicines 
Council for PCSK9 inhibitors the following monitoring is required: 

The patient should be followed up one month after the first injection with  
following actions:   

• Inspection of injection site 

• Patients are asked about injection site reactions and any other adverse 
events.  

• Patients are asked specifically if they had any symptoms from muscle 
and joints, neurocognitive symptoms, cold and influenza.  

• Control of lipids (total, LDL, HDL-C and triglycerides), liver and renal 
parameters and hemoglobin A1c (HbA1c). 

If unproblematic, patients should be seen every 6 months. After 1-2 years 
the interval between controls may be changed to once yearly.  

Same procedure at all controls.  

Need for diagnostics or other tests 
(i.e. companion diagnostics) 

Measurement of LDL-C Measurement of LDL-C 

Packaging Praluent 75 mg solution for injection 
in prefilled pen, 2 pens 

Praluent 75 mg solution for injection 
in prefilled pen, 6 pens 

Praluent 150 mg solution for 
injection in prefilled pen, 2 pens 

Praluent 150 mg solution for 
injection in prefilled pen, 6 pens 

Repatha 140 mg solution for 
injection in prefilled pen, 1 pen 

Repatha 140 mg solution for 
injection in prefilled pen, 2 pens 

Repatha 140 mg solution for 
injection in prefilled pen, 6 pens 
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5.4 The intervention 

Inclisiran is a small interfering RNA (siRNA). It reduces the intrahepatic PCSK9 enzyme which increases recycling of 
LDL-C receptor and its expression on the hepatocyte cell surface, thereby increasing LDL-C uptake and lowering LDL-C 
levels in the circulation [7]. 
 
RNAi medicines are special in the sence that they target a specific gene and can down-regulate it, or turn it off, in a 
way that is reversible and adjustable, by using an already existing process in the body. Inclisiran is conjugated with 
triantennary GalNAc to facilitate uptake specifically by hepatocytes [7, 8]. Due to the GalNAc conjugation, inclisiran 
uptake is specific to the liver. Based on computational searches against the human  transcriptome and subsequent 
analysis in liver cells there is a low likelihood of off-target binding of inclisiran [9]. 
 
In the liver cells, inclisiran is internalized in the hepatocytes by endocytosis,  with plasma concentrations of inclisiran 
declining within 24 hours reaching undetectable levels within 48 hours [7, 8, 10, 11]. The endosomes slowly release 
inclisiran into the cytoplasm, where the guide strand of inclisiran remains stable for weeks, contributing to its duration 
of action, however it is progressively diluted with every cell division [12]. Inclisiran is primarily metabolized by 
nucleases, it undergoes slow exonuclease degradation to shorter nucleotides of varying length or are excreted renally 
[7]. In general mimicking the body’s process of RNA interference  should not impact the cell’s DNA as RNA 
interference in human  cells is restricted to the cytoplasm, i.e. the target mRNA is subject to degradation in the 
cytoplasm and not in the nucleus [13]. 
 
Inclisiran is as previously mentioned indicated in adults with primary hypercholesterolemia (heterozygous familial and 
non‑familial) or mixed dyslipidaemia, as an adjunct to diet: 
 

• in combination with a statin or statin with other lipid‑lowering therapies in patients unable to reach LDL‑C 
goals with the maximum tolerated dose of a statin, or 

• alone or in combination with other lipid‑lowering therapies in patients who are statin‑intolerant, or for 
whom a statin is contraindicated. 

 
The recommended dose is 284 mg inclisiran administered as a single subcutaneous injection initially, again at 
3 months, and then followed every 6 months. Inclisiran is intended for administration by a healthcare professional. 
Treatment with inclisiran is potentially life-long, with criteria for treatment discontinuation expected to be the same 
as for the PCSK9 inhibitors according to the Medicines Council [17] (see Table 5 above). 
 
Monitoring of the treatment can take place during the visit where the administration of inclisiran takes place.  
 
It is worth noticing the safety profile of inclisiran, with “injection site reaction” registered as the only adverse event in 
the approved SmPC [7]. 

Inclisiran is expected to be used if statin and other lipid lowering is not enough - as for the PCSK9 inhibitors 
alirocumab and evolocumab. These are usually administered every 2 weeks by subcutaneous injection by the patient 
or a care giver, and monitored at the hospital clinic after one month and then every 6 months the first 1-2 years, and, 
if unproblematic, yearly thereafter.  

A benefit of clinical significance with inclisiran compared to PCSK9 inhibitors is the infrequent dosing intervals. Twice 
yearly injections administered by a health care professional have the potential to optimize treatment adherence, 
thereby enabling better control of LDL-C levels over a considerable period of time. The twice yearly administration by 
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a health care professional could be an advantage for patients who either cannot or are not willing to frequent self-
injections.  
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6. Literature search and identification of efficacy and safety studies 

6.1 Identification and selection of relevant studies 

Systematic literature searches were performed 08-10 May 2020 and again 16-17 February 2021, the latter searching 
for records published after the first search was performed. The searches were performed in MEDLINE (Ovid), Embase 
(Ovid), Cochrane Central Register of Controlled Trials (Wiley), PubMed (NLM) and Web of Science (SCI-Expanded and 
CPCI-S). To identify information on trials in progress, searches were performed in Clinicaltrials.gov (via 
https://clinicaltrials.gov/) and EU clinical trials register (via https://www.clinicaltrialsregister.eu/). The first search was 
performed on 09 May 2020 and the update search on 17 February 2021. 
 
Conference searching was undertaken through a search of Embase and CPCI-S and by a hand search of title followed 
by a keyword search of conference content of the six conferences, identified with clinical input (Heart UK, Annual 
Scientific Session and Expo of the American-College-of-Cardiology (ACC), Congress of the European-Atherosclerosis-
Society (EAS), International Symposium on Atherosclerosis (ISA), Scientific sessions of the American Heart Association 
(AHA), Congress of the European Society of Cardiology (ESC)). The conference hand searching for the original search 
was undertaken on 03-04 April and 08-09 May 2020, and for the update search in a single round in February 2021. 
Search strategies are provided in Appendix A – Literature search for efficacy and safety of intervention and 
comparators. 
 
In the first search (May 2020), 7574 records were identified through database searching and 960 records were 
identified through other searches, in total 8534 records, that were reduced to 6150 after duplicates were removed. A 
primary screening based on title and abstract and a secondary screening based on full text read was undertaken by 
three reviewers independently, with two votes required for each record to be included. If there was uncertainty about 
the relevance of a record based on the abstract in the primary screening, it was included and taken forward to 
secondary screening. In the secondary screening, where researchers disagreed regarding the inclusion or exclusion of 
a record, reasons for disagreement were discussed and if a consensus was not reached, the third researcher was 
involved to reach a decision. 
 
In the updated search (February 2021), 928 records were identified through database searching and 100 records were 
identified through other sources, in total 1028 records, that were reduced to 616 after duplicates were removed. 
Selection was undertaken by three reviewers independently as described for the first search. 
 
Both the first and updated literature searches originally included bempedoic acid, ezetimibe and icosapent ethyl in 
addition to inclisiran, alirocumab and evolocumab. Later, the comparators were narrowed to only include inclisiran, 
alirocumab and evolocumab. In the first search, 1035 were excluded with reason after full text screening. In the 
update search, 170 records were excluded with reason after full text screening. For a list of studies excluded with 
reason refer to Appendix A – Literature search for efficacy and safety of intervention and comparators. The record 
selection process is summarised in Figure 17 and Figure 18.   
The literature search resulted in 22 records to be included covering 24 studies as two records describe 2 studies each: 
3 trials of inclisiran, 15 trials of alirocumab and 6 trials of evolocumab (Table 6). There were no head-to-head trials 
identified between inclisiran, alirocumab and evolocumab. The majority of trials had a placebo comparator, which was 
often given in addition to background statins and/or other lipid lowering therapy (LLTs), in patients who were tolerant. 
The update search did not identify any studies or publications to be included.  
The search in clnicaltrials.gov and the EU Clinical Trials Register for ongoing or completed studies from which results 
has not been published yet also didn’t identify any records to be included, refer to Table 37.  
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7. Efficacy and safety  
In the absence of a head-to-head trials versus the PCSK9 inhibitors, Novartis conducted a Bayesian Network Meta-
Analysis (NMA) comparing the relative efficacy of the treatments. The NMA was made by Evidera, and subsequently 
submitted to NICE in the UK. Separate analyses were made for patients on maximally tolerated dose (MTD) of statin 
and patients who were statin-intolerant. For the HeFH population, the analysis for the statin-intolerant subgroup was 
not feasible, as only one relevant study was identified. For the ASCVD and risk equivalent population data for the two 
subgroups are presented separately.  
 
The use of the NMA in relation to this application was discussed at the dialogue meeting with the Medicines Council 
before submitting this application. The NMA was provided to the secretariat by Novartis in due time prior to the 
meeting, and there were no objections to this approach raised at the meeting.  
 
Data for alirocumab and evolocumab are presented in the same sections in this application, since  

• the results presented are derived from an NMA, where one comparator influences the results for other 
comparators and,  

• the two comparators, alirocumab and evolocumab have the same mode of action and are considered to have 
similar efficacy and safety profiles.   

 
7.1 Efficacy and safety of  inclisiran compared to alirocumab and evolocumab for patients with HeFH  

7.1.1 Relevant studies for the HeFH population 

Seven studies were included for the HeFH population on MTD statin, as shown in Figure 2. Since only ORION-9 was 
identified for the HeFH statin-intolerant population, no comparisons were made for this subpopulation. 

Figure 2 Network diagram for the HeFH population on MTD 
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* Subgroup data for patients with HeFH were used in the analysis. 
 
Only data from treatment arms that are relevant for this application are included, i.e.,  alirocumab 75 mg up titrated 
to 150 mg Q2W or 150 mg Q2W and evolocumab 140 mg Q2W.  
 
Some studies include treatment arms with dosing regimens that are not relevant for this application. These treatment 
arms have been excluded from the analysis. A list of excluded treatment arms with reason for exclusion are shown in  
Table 36, Appendix A – Literature search for efficacy and safety of intervention and comparators.  
 
The main characteristics for the included studies are shown in Table 7. In addition, the table shows results by study in 
order to provide an optimal overview. Results are discussed in Section 7.1.2. 
 
Detailed study characteristics for each study separately are described in Appendix B Main characteristics of included 
studies. For baseline characteristics of patients included in each study see Appendix C Baseline characteristics of 
patients in studies used for the comparative analysis of efficacy and safety.  
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Timepoints 
Although total study follow-up of the ORION trials was 540 days (approximately 77 weeks), several PCSK9 inhibitor 
studies had a much shorter duration of follow-up (i.e., 12 weeks for RUTHERFORD-2). With regards to efficacy 
outcomes of interest, the most commonly reported timepoints were 12 or 24 weeks which closely align with the 90-
day and 150-day outcomes reported by the ORION trials.  

Visual inspection of the graphical results of LDL-C for ORION and comparator trials demonstrated a plateau in percent 
change in LDL-C over time, with relative treatment effects decreasing slightly in most studies. Given the observed 
plateau, the fact that up-titration of alirocumab typically occurred at week 12, and the fact that most studies reported 
efficacy outcomes of interest at 24 weeks (with the exception of the evolocumab study [47], 24 weeks (or 150 days for 
inclisiran) was selected as the preferred timepoint of interest for the base case, with 12-week data only included in 
cases wherein 24-week data are not reported.  

For safety outcomes of interest, results are presented at end of study. Given the variation in follow-up, end of study 
outcomes as withdrawal due to any reason and due to adverse event were considered comparable, if the duration of 
follow-up was 24 weeks or longer.  

For adverse events and serious adverse events results were considered comparable, if the duration of follow-up was 
one year or longer.  

7.1.1.2 Validity of studies 
 
A summary of the risk of bias for each study included in the NMA is included in Table 38, Appendix A – Literature 
search for efficacy and safety of intervention and comparators.   
The following studies provided sufficient information to ascertain that they represented a low risk of bias: the ORION-
9 study of inclisiran [52], and ODYSSEY FH I, ODYSSEY FH II, and ODYSSEY LONG-TERM studies of alirocumab [36, 37]. 
 
RUTHERFORD-2 study of evolocumab [47] represented an overall low-moderate risk of bias increased only by a lack of 
concealment of treatment during the randomization process. 
 
NCT01266876 study of alirocumab [34] had a moderate risk of bias due to an imbalance in baseline characteristics of 
prognostic variables between arms. The ODYSSEY HIGH FH study of alirocumab reported imbalances in 
discontinuation rates between arms, as well as unclear reporting of the randomization process and concealment of 
treatment, thereby also representing a medium risk of bias overall [35]. 
 
7.1.2 Efficacy and safety – results per study 

The following outcomes are included:  
 
Reduction in LDL-C 
Reduction in LDL-C from baseline is regarded as the most important outcome. Although avoidance of ASCVD morbidity 
and mortality is the clinically relevant outcome for lowering therapy, interventional studies of lipid-lowering agents 
have consistently shown that reductions in LDL-C levels reduce ASCVD morbidity and mortality. This has been 
demonstrated in individual studies (studies of statins, non-statins, and most recently PCSK9 inhibitors) as well as in 
meta-analyses of statin trials. For example, a meta-analysis of 28 statin trials published in 2010 reported a 21% 
reduction in major coronary events, coronary revascularization and stroke for every 1 mmol/L reduction in LDL-C 
levels [31], while a meta-analysis of 49 trials of different LDL-C-lowering therapies, including statin and non-statin 
therapies, acting via upregulation of LDLR expression, showed a 23% reduction in the risk of major vascular events for 
every 1 mmol/L reduction in LDL- C levels [53]. Another meta-analysis which involved 19 trials including those of 
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statins, ezetimibe and PCSK9 inhibitors showed that each 1 mmol/L reduction in LDL-C levels was associated with a 
19% reduction in major vascular outcomes [54].  
 
Lowering of LDL-C is broadly accepted as a valid surrogate endpoint for effect on cardiovascular events [20] and was 
considered a valid surrogate endpoint for PSCK9 inhibitors, before results from the cardiovascular outcomes studies 
were available [21]. Thus, during the time gap between the publication of the cardiovascular outcomes for 
evolocumab [19] and alirocumab [18], the two PSCK9 inhibitors were considered to be equally effective by RADS 
based on comparable LDL-C lowering efficacy. The Medicines Council has also extrapolated outcome results to sub-
populations, such as HeFH patients, that were not included in the the PCSK9 inhibitor outcomes studies (ODYSSEY 
OUTCOMES and FOURIER) by applying the same rationale of similar LDL-C lowering efficacy  [22]. In line with the 
Medicines Council’s approach, the percentage change in LDL-C therefore seems to be the most appropriate efficacy 
endpoint, until cardiovascular outcomes data is available from ORION-4. 
 
ORION-4 is an ongoing long term cardiovascular outcomes trial which includes approximately 15,000 patients who will 
be treated with Inclisiran for a median length of 5 years [23]. Results for ORION-4 are expected in 2025. The goal of 
the trial is to demonstrate a cardiovascular outcomes benefit (>26% reduction in Major Adverse Cardiac Events 
(MACE) over 5 years). The trial has 5 years follow-up to ensure statistical power and full therapeutic effect. In 
comparison the PCSK9 inhibitor cardiovascular outcomes trials were shorter than 3 years and showed 15% reduction 
in MACE, but no statistical significant benefit for CV death [18, 19]. 
 
Results from both percentage and absolute reduction in LDL-C from baseline are presented, but the emphasis will be 
on the percentage reduction. Firstly, the baseline LDL-C differs somewhat between studies, and secondly, percentage 
reduction in LDL-C is the primary endpoint in all included studies, except for ODYSSEY OUTCOMES and FOURIER. In 
addition, RADS evaluated the effect for alirocumab and evolocumab based on percentage reduction in LDL-C in 2016 
[22]. Outcomes by study are summarized in Table 7 above. 
 
Safety outcomes 
Following the Guidance from the Medicines Council for assessment of new drugs, the proportion of patients 
experiencing the following outcomes are presented by study: 

• Any adverse event 
• Serious adverse events 
• Discontinuation due to adverse event 
• Discontinuation for any reason 

 
There are limited published data on the proportion of patients experiencing adverse drug reactions, and it is therefore 
not included as an outcome in this application.  
 
Safety outcomes by study are summarized in Table 7 above. Proportion of patients with any adverse event is listed in 
Table 47, Appendix E Safety data for intervention and comparators. 
 
In addition, an overview of CV adverse events and all-cause mortality reported by study is shown inTable 53, Appendix 
E Safety data for intervention and comparators.  
 
For detailed efficacy and safety results, including references, see Appendix D Efficacy and safety results per study and 
Appendix E Safety data for intervention and comparators. 
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Based on the SmPC, (total population with primary hypercholesterolaemia (heterozygous familial and non‑familial) or 
mixed dyslipidaemia) inclisiran has a favourable safety profile, with adverse reactions at the injection site as the only 
adverse reaction (8.2%) [7].  
 
In comparison, the most common adverse reactions at recommended doses of alirocumab are local injection site 
reactions (6.1%), upper respiratory tract signs and symptoms (2.0%), and pruritus (1.1%) [15]. For evolocumab, the 
most commonly reported adverse reactions at the recommended doses are nasopharyngitis (7.4%), upper respiratory 
tract infection (4.6%), back pain (4.4%), arthralgia (3.9%), influenza (3.2%), and injection site reactions (2.2%) [14]. For 
further comparisons regarding posology, special populations, contraindications, special warnings and precautions for 
use and interaction see Table 56, Appendix E Safety data for intervention and comparators. According to the 
treatment recommendation by the Danish Medicines Council for PCSK9 inhibitors, patients on PCSK9 inhibitors should 
be asked  specifically if they had any symptoms from muscle and joints, neurocognitive symptoms, cold and influenza 
[17]. Based on the safety profile this specific questions may not be necessary for inclisiran.  
 
Inclisiran has a favourable safety profile, with the only known adverse reaction being injection site reaction [7]. The 
ORION-4 study will contribute with further data when completed in 2025. As of October 20, 2020, a total of 5107 
patients had 5701.8 patient years of inclisiran exposure in clinical trials. Currently approximately 1250 patients have 
been treated in clinical studies with 8 injections or more, equivalent to 3 years and 9 months (data on file). The latest 
safety review by an independent monitoring board took place in January 2021, with no changes to the known safety 
profile. 
 
Cardiovascular outcomes 
The incidence of overall major adverse cardiovascular events (MACE), and of individual events including CV death, 
non-fatal MI, stroke, and requirement for a revascularisation process was similar across all interventions, however the 
range of incidence within each comparator was very broad and MACE results were not reported in all trials (see  
Table 53, Table 54 and Table 55 in Appendix E Safety data for intervention and comparators. There was also variation 
in the definition of cardiac events  and the length of randomized treatment periods varied between trials. Apart from 
FOURIER and ODYSSEY OUTCOMES which were designed as longer term cardiovascular outcomes trials, most trials 
reported CV events only as adverse events and some trials reported adjudicated events whereas others, including the 
inclisiran trials, reported non-adjudicated data which may provide elevated incidence data. No formal statistical 
analysis between inclisiran and the PCSK9 inhibitors for CV outcome data was deemed feasible. 
 
Cardiovascular outcomes of inclisiran have been explored in a meta-analysis which included the three inclisiran 
studies ORION-9, ORION-10 and ORION-11. Rate of major adverse cardiovascular events (MACE) was a co-primary 
endpoint and was defined as a composite of cardiac death, any signs or symptoms of cardiac arrest, nonfatal 
myocardial infarction, and stroke. Inclisiran decreased the MACE rate by 24% (RR = 0.76; 95% CI, 0.61 to 0.94, p = 
0.01) compared with placebo. The meta-analysis suggests inclisiran is associated with a statistically significant 
reduction in MACE rate,  which is in alignment with the acknowledged correlation between LDL-C reduction and 
mortality and morbidity outcomes [16]. However the studies were not designed to address the question on 
cardiovascular outcome, the analysis was not predefined, and is based on reported adverse events from publications 
[25].  Confirmation by the ORION-4 study is required.  
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7.1.3.6 Conclusion on efficacy and safety of inclisiran vs alirocumab and evolocumab for patients with HeFH 
Findings from the NMA demonstrate the comparative efficacy and safety of inclisiran versus currently approved and 
recommended PCSK9 inhibitors (alirocumab and evolocumab) when added to MTD statin therapy with or without 
other LLT.  
 
In patients with HeFH, inclisiran demonstrated a statistically significant benefit over placebo in terms of reduction in 
LDL-C. Differences in LDL-C compared to PCSK9 inhibitors were not statistically significant.  

There was no statistical difference between inclisiran and comparators for any of the safety outcomes which indicates 
similar safety profiles. Though, based on the SmPCs, inclisiran seems to have a more favourable safety profile 
compared to PCSK9 inhibitors, with injection site reactions as the only adverse drug reaction [7]. Long term data are, 
however, still limited.  
 
Findings from the NMA show that the addition of inclisiran to current standard of care for patients with HeFH 
generally results in statistically significant and clinically meaningful improvements in LDL-C and comparable 
tolerability. In addition, the findings suggest that inclisiran provides outcomes that are expected to be comparable to 
alirocumab and evolocumab across various hypercholesteremia patient populations. 
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Only data from treatment arms that are relevant for this application are included, i.e.,  alirocumab 75 mg up titrated 
to 150 mg Q2W or 150 mg Q2W and evolocumab 140 mg Q2W.  
 
Some studies included treatment arms with dosing regimens that are not relevant for this application. These 
treatment arms have been excluded from the analysis, except from the FOURIER study, where the analysis is based on 
the full IIT, including 10.1% of patients on evolocumab 420 mg QM, due to data availability and timepoint of 
assessment. A list of excluded treatment arms with reason for exclusion is shown in Table 36, Appendix A – Literature 
search for efficacy and safety of intervention and comparators.   
 
Relevant studies  and results by study are shown in Table 11 for the subgroup on MTD statin in Table 12 and for the 
subgroup intolerant to statin. Results are discussed in Section 7.2.2. 
 
Detailed study characteristics for each study separately are described in Appendix B Main characteristics of included 
studies. For baseline characteristics of patients included in each study see Appendix C Baseline characteristics of 
patients in studies used for the comparative analysis of efficacy and safety.  
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or diabetes mellitus, and two or more additional risk factors. The various components used to define risk equivalent 
patients in the ORION trials were also not consistently reported across the comparator trials. However, the number of 
risk equivalent patients was relatively low across included trials.  

Furthermore, subgroup data based on these factors and others that could be used to define CV risk were limited and 
inconsistent. One exception was the availability of subgroup data based on baseline LDL-C which were reported based 
on consistent cut-offs for six comparator trials [37, 38, 42, 44, 46, 49], although these cut-offs were not consistent 
with the predefined subgroups from the ORION trials.  

ODYSSEY OUTCOMES [18] was deemed an outlier amongst trials of ASCVD patients receiving MTD statin. In this trial, 
the median time since a recent acute coronary event was 2.6 months, which, based on clinical expert feedback, may 
result in highly variable LDL-C values at baseline due to plaque rupture, and subsequently unreliable results.  

Timepoints 
Although total study follow-up of the ORION trials was 540 days (approximately 77 weeks), several PCSK9 inhibitor 
trials had a much shorter duration of follow-up (i.e., 12 weeks for the GAUSS trials, LAPLACE-TIMI 57 [49] and 24 
weeks for ODYSSEY ALTERNATIVE [46]). With regards to efficacy outcomes of interest, the most commonly reported 
timepoints were 12 or 24 weeks which closely align with the 90-day and 150-day outcomes reported by the ORION 
trials.  

Visual inspection of the graphical results of LDL-C for ORION and comparator trials demonstrated a plateau in percent 
change in LDL-C over time, with relative treatment effects decreasing slightly in most studies. Given the observed 
plateau, the fact that up-titration of alirocumab typically occurred at week 12 and the fact that most studies reported 
efficacy outcomes of interest at 24 weeks (with the exception of two evolocumab studies [48, 49], 24 weeks (or 150 
days for inclisiran) was selected as the preferred timepoint of interest for the base case, with 12-week data only 
included in cases wherein 24-week data are not reported.  

For safety outcomes of interest, results are presented at end of study. Given the variation in follow-up, end of study 
outcomes as withdrawal due to any reason and due to adverse event were considered comparable if the duration of 
follow-up was 24 weeks or longer.  

For adverse events and serious adverse events results were considered comparable if the duration of follow-up was 
one year or longer.  

7.2.1.2 Validity of studies 
A summary of the risk of bias for each study included in the NMA is included in Table 38, Appendix A – Literature 
search for efficacy and safety of intervention and comparators.  
 
The following studies provided sufficient information to ascertain that they represented a low risk of bias; the ORION-
10, and ORION-11 studies of inclisiran [9]; ODYSSEY COMBO II and ODYSSEY LONG-TERM studies of alirocumab [37, 
42], and FOURIER, and LAPLACE TIMI-57 studies of evolocumab [19, 49]. 
 
Several studies presented an overall low-moderate risk of bias increased only by a lack of clarity over the 
randomization process, concealment of treatment during the randomization process and/or reasons for 
discontinuation, these included: the ODYSSEY CHOICE I, ODYSSEY CHOICE II, ODYSSEY OUTCOMES, ODYSSEY 
ALTERNATIVE, ODYSSEY KT, ODYSSEY EAST and ODYSSEY COMBO I studies of alirocumab [18, 38, 40, 41, 43, 44, 46], 
and the LAPLACE-2, and GAUSS-4 studies of evolocumab [48, 51]. 
 
The ODYSSEY NIPPON study of alirocumab had a moderate risk of bias due to an imbalance in discontinuation rates 
between arms [45]. The NCT01288443 study of alirocumab and the GAUSS-2 trial of evolocumab both reported 
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imbalances in discontinuation rates between arms, as well as unclear reporting of the randomization process and 
concealment of treatment, thereby also representing a medium risk of bias overall [39, 50]. 
 
7.2.2 Efficacy and safety – results per study 

The following outcomes are included:  
 
Reduction in LDL-C 
Reduction in LDL-C from baseline is regarded as the most important outcome. Although avoidance of ASCVD morbidity 
and mortality is the clinically relevant outcome for lowering therapy, interventional studies of lipid-lowering agents 
have consistently shown that reductions in LDL-C levels reduce ASCVD morbidity and mortality. This has been 
demonstrated in individual studies (studies of statins, non-statins, and most recently PCSK9 inhibitors) as well as in 
meta-analyses of statin trials. For example, a meta-analysis of 28 statin trials published in 2010 reported a 21% 
reduction in major coronary events, coronary revascularization and stroke for every 1 mmol/L reduction in LDL-C 
levels [31], while a meta-analysis of 49 trials of different LDL-C-lowering therapies, including statin and non-statin 
therapies, acting via upregulation of LDLR expression, showed a 23% reduction in the risk of major vascular events for 
every 1 mmol/L reduction in LDL- C levels [53]. Another meta-analysis which involved 19 trials including those of 
statins, ezetimibe and PCSK9 inhibitors showed that each 1 mmol/L reduction in LDL-C levels was associated with a 
19% reduction in major cardiovascular outcomes [54].  
 
Lowering of LDL-C is broadly accepted as a valid surrogate endpoint for effect on cardiovascular events [20] and was 
considered a valid surrogate endpoint for PSCK9 inhibitors before results from the cardiovascular outcomes studies 
were available [2]. Thus, during the time gap between the publication of the cardiovascular outcomes for evolocumab 
[19] and alirocumab [18], the two PSCK9 inhibitors were considered to be equally effective by RADS, based on 
comparable LDL-C lowering efficacy. The Medicines Council has also extrapolated outcome results to sub-populations, 
such as HeFH patients, that were not included in the the PCSK9 inhibitor outcomes studies (ODYSSEY OUTCOMES and 
FOURIER) by applying the same rationale of similar LDL-C lowering efficacy [22]. In line with the Medicines Council’s 
approach, the percentage change in LDL-C therefore seems to be the most appropriate efficacy endpoint, until 
cardiovascular outcomes data is available from ORION-4. 
 
ORION-4 is an ongoing long term cardiovascular outcomes trial which includes approximately 15,000 patients who will 
be treated with Inclisiran for a median length of 5 years [23]. Results for ORION-4 are expected in 2025. The goal of 
the trial is to demonstrate a cardiovascular outcomes benefit (>26% reduction in Major Adverse Cardiac Events over 5 
years). The trial has 5 years follow-up to ensure statistical power and full therapeutic effect. In comparison the PCSK9 
inhibitor cardiovascular outcomes trials were shorter than 3 years and showed 15% reduction in MACE, but no 
statistical significant benefit for CV death [18, 19]. 
 
Results from both percentage and absolute reduction in LDL-C from baseline are presented, but the emphasis will be 
on percentage reduction of LDL. Firstly, the baseline LDL-C differs somewhat between studies, and secondly, 
percentage reduction in LDL-C is the primary endpoint in all included studies, except for ODYSSEY OUTCOMES and 
FOURIER. In addition, RADS evaluated the effect of alirocumab and evolocumab based on percentage reduction in 
LDL-C in 2016 [22]. Outcomes by study are summarized in Table 11 and Table 12 above. 
 
Safety outcomes 
Following the Guidance from the Medicines Council for assessment of new drugs, the proportion of patients 
experiencing the following outcomes are presented by study: 

• Any adverse event 
• Serious adverse events 
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The indirect comparisons show that the risk of experiencing an AE with inclisiran is numerically  higher compared to 
alirocumab and evolocumab, and the risk of experiencing an SAE with inclisiran was numerically lower compared to 
alirocumab and evolocumab. The differences were not statistically signifiant. For details regarding statistical methods 
please see Appendix M – Statistical methods. 

Based on the SmPC, (total population with primary hypercholesterolaemia (heterozygous familial and non‑familial) or 
mixed dyslipidaemia), inclisiran has a favourable safety profile, with adverse reactions at the injection site as the only 
adverse reaction (8.2%) [7].  

In comparison, the most common adverse reactions at recommended doses of alirocumab are local injection site 
reactions (6.1%), upper respiratory tract signs and symptoms (2.0%), and pruritus (1.1%) [15]. For evolocumab, the 
most commonly reported adverse reactions at the recommended doses are nasopharyngitis (7.4%), upper respiratory 
tract infection (4.6%), back pain (4.4%), arthralgia (3.9%), influenza (3.2%), and injection site reactions (2.2%)[14]. For 
further comparisons regarding posology, special populations, contraindications, special warnings and precautions for 
use and interaction see Table 56, Appendix E Safety data for intervention and comparators. According to the 
treatment recommendation by the Danish Medicines Council for PCSK9 inhibitors, patients on PCSK9 inhibitors should 
be asked specifically if they had any symptoms from muscle and joints, neurocognitive symptoms, cold and influenza 
[17]. Based on the safety profile these specific questions may not be necessary for inclisiran. 

Inclisiran has a favourable safety profile, with the only known adverse reaction being injection site reaction [7]. The 
ORION-4 study will contribute with further data when completed in 2025. As of October 20, 2020, a total of 5107 
patients had 5701.8 patient years of inclisiran exposure in clinical trials. Currently approximately 1250 patients have 
been treated in clinical studies with 8 injections or more, equivalent to 3 years and 9 months (data on file). The latest 
safety review by an independent monitoring board took place in January 2021, with no changes to the known safety 
profile. 
 
Cardiovascular outcomes 
The incidence of overall major adverse cardiovascular events (MACE), and of individual events including CV death, 
non-fatal MI, stroke, and requirement for a revascularisation process was similar across all interventions, however the 
range of incidence within each comparator was very broad and MACE results were not reported in all trials (see see 
Table 53, Table 54 and Table 55 in Appendix E Safety data for intervention and comparators).  There was also variation 
in the definition of cardiac events, and the length of randomized treatment periods varied between trials. Apart from 
FOURIER and ODYSSEY OUTCOMES which were designed as longer term cardiovascular outcomes trials, most trials 
reported CV events only as adverse events and some trials reported adjudicated events whereas others, including the 
inclisiran trials, reported non-adjudicated data which may provide elevated incidence data. No formal statistical 
analysis between inclisiran and the PCSK9 inhibitors for CV outcome data was deemed feasible. 
 
Cardiovascular outcomes of inclisiran have been explored in a meta-analysis which included the three inclisiran 
studies ORION-9, ORION-10 and ORION-11. Rate of MACE was a co-primary endpoint and was defined as a composite 
of cardiac death, any signs or symptoms of cardiac arrest, nonfatal MI, and stroke. Inclisiran decreased the MACE rate 
by 24% (RR = 0.76; 95% CI, 0.61 to 0.94, p = 0.01) compared with placebo. The meta-analysis suggests inclisiran is 
associated with a statistically significant reduction in MACE rate which is in alignment with the acknowledged 
correlation between LDL-C reduction and mortality and morbidity outcomes [16].However the studies were not 
designed to address the question on cardiovascular outcome, the analysis was not predefined, and is based on 
reported AEs from publications [25]. Confirmation by the ORION-4 study is required.  
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7.2.3.6 Conclusion on efficacy and safety for patients with ASCVD  

Findings from the NMA demonstrate the comparative efficacy and safety of inclisiran versus currently approved and 
recommended PCSK9 inhibitors (alirocumab and evolocumab) in patients with ASCVD and risk equivalent, when added 
to MTD statin therapy with or without other LLT or when statins are contraindicated or not tolerated.  
 
For ASCVD and risk equivalent populations on MTD statin, inclisiran demonstrated a statistically significant benefit 
over placebo in terms of reduction in LDL-C. Differences in LDL-C compared to PCSK9 inhibitors were not statistically 
significant.  
 
For ASCVD and risk equivalent populations intolerant or contraindicated to statins, inclisiran was significantly better 
than placebo in terms of change in LDL-C. Differences in LDL-C compared to PCSK9 inhibitors were not statistically 
significant.  
 
There were no statistical difference between inclisiran and comparators for any of the safety outcomes which 
indicates similar safety profiles. Though, based on the SmPCs, inclisiran seems to have a more favourable safety profile 
compared to PCSK9 inhibitors with injection site reactions as the only adverse drug reaction [7]. Long term data are, 
however, still limited.  
 
Findings from the NMA show that the addition of inclisiran to current standard of care for patients with ASCVD and 
risk equivalent generally results in statistically significant and clinically meaningful improvements in LDL-C and 
comparable tolerability. In addition, the findings suggest that inclisiran provides outcomes that are expected to be 
comparable to alirocumab and evolocumab across various hypercholesteremia patient populations.  
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8. Health economic analysis 
Findings from the NMA demonstrate comparative efficacy and safety of inclisiran versus currently approved and 
recommended PCSK9 inhibitors (alirocumab and evolocumab), as no statistical difference between inclisiran and 
comparators for any of the efficacy and safety outcomes were observed. Consequently, in accordance with the 
guidelines from the Medicines Council, a cost-minimization (CM) analysis has been conducted. 

8.1 Model 

The CM analysis was conducted as a simple cost-per-patient analysis for inclisiran compared to alirocumab and 
evolocumab. As the evidence demonstrates non-significant differences in efficacy or safety outcomes between the 
interventions, the model only considered costs associated with drug acquisition, administration, and monitoring of the 
treatment, i.e., drug costs, administration costs, monitoring cost and patient costs. 
The model was developed in Microsoft Excel 365 as a simple cohort model. In order to allow the model to align with 
the treatment regimens, weekly model cycles have been used in the model. The model reflects the treatment course 
based on the posology of each intervention included as per the SmPC [7, 14, 15]. The model reflects the treatment 
course of the interventions and estimates the costs associated with each intervention and the associated incremental 
costs. As there are no differences in efficacy between the interventions, no mortality is modelled, and the patients will 
remain on treatment throughout the time horizon. 

8.1.1 Perspective, time horizon and discounting 

The model applies a Danish restricted societal perspective, in line with the guidelines presented by the the Medicines 
Council [57]. 
A 10-year time horizon was applied in the base-case, as this was used in the health economic evaluation of PCSK9 
inhibitors by the Medicines Council [32]. The impact on the results of varying the time horizons to 5 and 20 years, 
respectively, was explored in scenario analyses. 
A discount rate of 3,5% was applied to the costs, as defined by the Danish Ministry of Finance and in the guidelines 
from the Medicines Council [57, 58]. 
 

8.2 Relationship between the data for relative efficacy, parameters used in the model and relevance for Danish 
clinical practice  

Not applicable. As this comparison is between three interventions that are assumed to be equivalent in terms of 
efficacy and safety, no relative efficacy parameters have been included in the model. In addition, no efficacy 
parameters are included with the objective of model parsimony.  

8.2.1 Presentation of input data used in the model and how they were obtained 

Not applicable. Please find the rationale in section 8.2. 

8.2.2 Relationship between the clinical documentation, data used in the model and Danish clinical practice  

Not applicable. Please find the rationale in section 8.2. 
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10. Discussion on the submitted documentation  
Findings from the NMA demonstrate the comparative efficacy and safety of inclisiran versus currently approved and 
recommended PCSK9 inhibitors (alirocumab and evolocumab) when added to MTD statin therapy with or without 
other LLT or when statins are contraindicated or not tolerated for patients with HeFH as well as ASCVD and risk 
equivalent.  
 
Outcomes and method of analyses 
The efficacy comparisons between inclisiran and the PCSK9 inhibitors are based on percentage change in LDL-C from 
baseline to week 24. Percentage change in LDL-C was the primary endpoint in all included studies except for the 
outcomes studies ODYSSEY OUTCOMES and FOURIER [18, 19]. Lowering of LDL-C is broadly accepted as a valid 
surrogate endpoint for effect on cardiovascular events [20] and was considered a valid surrogate endpoint for PSCK9 
inhibitors before results from the cardiovascular outcomes studies were available [21]. Thus, during the time gap 
between the publication of the cardiovascular outcomes for evolocumab [19] and alirocumab [18], the two PSCK9 
inhibitors were considered to be equally effective by RADS, based on comparable LDL-C lowering efficacy. The 
Medicines Council has also extrapolated outcome results to sub-populations, such as HeFH patients, that were not 
included in the the PCSK9 inhibitor outcomes studies (ODYSSEY OUTCOMES and FOURIER) by applying the same 
rationale of similar LDL-C lowering efficacy [62]. In line with the Medicines Council’s approach, we therefore think that 
percentage change in LDL-C is the most appropriate efficacy endpoint, until cardiovascular outcomes data is available 
from ORION-4. 
 
In the absence of head-to-head trials versus the PCSK9 inhibitors, Novartis conducted a Bayesian NMA comparing the 
relative efficacy of the treatments. The NMA was made by Evidera, and subsequently submitted to NICE in the UK. The 
use of the NMA in relation to this application was discussed at the dialogue meeting with the Medicines Council 
before submitting this application. The NMA was provided to the secretariat by Novartis in due time prior to the 
meeting, and there were no objections to this approach raised at the meeting. 
 
Although the primary efficacy endpoints in all ORION trials were percent change in LDL-C at day 510 and time-adjusted 
change in LDL-C, these longer duration timepoints, and specifically time-adjusted analyses, were not available from 
any of the comparator studies. The most commonly reported timepoint across comparator PCSK9 inhibitor studies 
was 24 weeks, and in some cases for evolocumab, only 12week results were available. Therefore, in order to maximize 
the available comparator evidence, 24 weeks was selected as the main timepoint of interest for the NMA analyses. 
This ensured that up-titration of alirocumab, which occurred at week 12, was complete prior to outcome assessment. 
This was felt to be a conservative approach with respect to the results of the comparator studies, which, like the 
ORION trials, tended to show the most favourable results at 24 weeks. 
 
Efficacy 
For all populations studied, HeFH on MTD statin,  ASCVD and risk equivalent population on MTD statin, and ASCVD 
and risk equivalent intolerant to statin, inclisiran demonstrated a statistically significant benefit over placebo in terms 
of reduction in LDL-C. The findings from the NMA suggest that inclisiran provides outcomes that are expected to be 
comparable to alirocumab and evolocumab across various hypercholesteremia patient populations. 
 
A pooled analysis across of ORION-9, -10 and -11 across the different patient populations showed that the placebo-
corrected change in LDL-C with inclisiran at day 510 was -50.7% (95% confidence interval: -52.9% to -48.4%; p 
<0.0001). The Mean absolute change in LDL-C from baseline to day 510 was -1.43 mmol/L (95% confidence interval: -
2.00 to -1.36; p <0.0001) [16].  
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It is not possible in published literature to define the minimum reduction in LDL-C that gives a clinical significant 
change on cardiovascular outcomes. There are several factors besides LDL lowering that influence the total risk of 
cardiovascular outcomes. Besides that,  the population is a heterogenic group with different risk factors, baseline LDL-
C and LDL-C targets [24]. For instance for secondary prevention the high risk groups should according to guideline aim 
for a 50% decrease of LDL-C [20]. In primary prevention even smaller changes in LDL-C might be clinically significant if 
the time with the reduction and treatment is long enough, as both the concentration of LDL-C as well as time of 
exposure are defining the total plaque burden [2]. 
 
Safety 
There were no statistical difference between inclisiran and comparators for any of the safety outcomes which 
indicates similar safety profiles. Though, based on the SmPCs, inclisiran seems to have a more favourable safety profile 
compared to PCSK9 inhibitors with injection site reactions as the only adverse drug reaction [7]. Long term data are, 
however, still limited. Currently there is a cardiovascular outcomes trial, ORION-4, ongoing which includes 
approximately 15.000 patients who will be treated for a median length of 5 years. 
PCSK9 inhibitors are self-administered by the patient or a caregiver every two weeks. In contrast, inclisiran is 
administered as a single subcutaneous injection initially, again at 3 months and then every 6 months by a health care 
professional. Twice yearly injections administered by a health care professional have the potential to optimize 
treatment adherence, thereby enabling better control of LDL-C levels over a considerable period of time. The twice 
yearly administration by a health care professional could also be an advantage for patients who either cannot or are 
not willing to frequent self-injections.  
 
Relevance to the Danish context 
The populations included in the clinical studies in this application were generally comparable with the Danish patients 
for whom inclisiran is indicated. This applies both to the HeFH and the ASCVD and risk equivalent populations when it 
comes to age, atherosclerotic cardiovascular disease, use of MTD or high dose statin (except by those intolerant to 
statin), and baseline LDL-C. The only exception is that the use of ezetimibe was generally lower than what would be 
expected in Danish patients eligible for treatment with inclisiran. However, subgroup data for percent change in LDL-C 
presented by two of the included trials did not suggest background/baseline ezetimibe use to be a treatment-effect 
modifier (see Table 8), and the results of the clinical studies are thus considered relevant in a Danish context.   
 
Strengths and weaknesses of the health economic model 
A CM analysis was conducted, and at the AIP-level, inclisiran is associated with savings when compared to alirocumab 
and evolocumab. The savings of inclisiran at AIP-level are the results of  a lower drug cost and a lower patient cost and 
transportation cost over the time horizon. The model does not estimate any differences in hospital cost between all 3 
interventions included in the model. The results were sensitive to change in the time horizon. This is explained by the 
posology of inclisiran, where 3 administrations are required during the first year, and 2 administrations are required in 
the subsequent years. Therefore, more drug cost is accrued in the first year, compared to the PCSK9 inhibitors. The 
results were not sensitive to scenarios, where the dispensing of PCSK9 inhibitors was more frequent (every 3rd month). 
The budget impact analysis at AIP-level indicated that a recommendation of inclisiran would result in saving in year 5 
compared to the scenario, where inclisiran is not recommended. 
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Conclusion 
Findings from the NMA show that the addition of inclisiran to current standard of care for patients with HeFH and 
ASCVD generally results in statistically significant and clinically meaningful improvements in LDL-C and comparable 
tolerability. In addition, the findings suggest that inclisiran provides outcomes that are expected to be comparable to 
alirocumab and evolocumab across various hypercholesteremia patient populations. 
 
A high degree of control for high risk patients is possible due to inclisiran’s proven and sustained LDL-C reduction over 
the course of the extended dosing interval. With a favorable safety profile and as an injection administered by 
healthcare professionals biannually in the maintenance phase, it has the potential to remove the adherence 
challenges that may be encountered with self-administered treatments and thus on the long term potentially result in 
better disease control. 
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11. Other considerations 
 
Novartis has established a research collaboration with Phase 4 CPH (Fase 4 Kliniske Farmakologi) at Bispebjerg 
Hospital to do the following study: An assessment of patient characteristics and treatment patterns among ASCVD 
patients with hypercholesterolemia, ASCVD-risk equivalent patients with hypercholesterolemia and FH patients in 
Denmark. 
 
The study design is a descriptive, non-interventional, retrospective cohort study of ASCVD patients with 
hypercholesterolemia, ASCVD-risk equivalent patients with hypercholesterolemia, or FH patients in Denmark using a 
secondary source of data from several registries; The Danish National Patient Registry, The Danish National 
Prescription Registry, The Danish Civil Registration System, The Register of Laboratory Results for Research for the 
study period 2005-2019 if data is available or else 2018.  
 
The data collected will characterize and describe the population in details not seen in current publications.  
Unfortunately approvals from health authorities have been delayed due to COVID-19. Data and publications are 
expected to be available later in 2021. 
 
An additional collaboration with Phase 4 CPH is in scope and is considered to be initiated, if inclisiran is recommended 
for usage by the Danish Medicines Council. The purpose is an assessment of patients treated with inclisiran in clinical 
practice. 
 
The objective will be to describe the demographics and clinical characteristics of inclisiran patients and assess the 
effect on LDL-reduction in clinical practice stratified by ASCVD, ASCVD risk equivalent and FH patients over a 5-year 
time (evaluated every year). The study will be descriptive, non-interventional, retrospective cohort study using 
secondary data from the health care registries in Denmark from 4th quarter of 2021 to 4th quarter of December 2026. 
A minimum specified number of patients treated with incisiran must be defined to be able to perform the analysis. 
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Interventions:  
Alirocumab and evolocumab are licenced for use in hypercholesterolaemia populations in the US and Europe. 
Inclisiran has marketing authorization pending with both the EMA and FDA. Eligible interventions are inclisiran, 
evolocumab (Repatha®) and alirocumab (Praluent®). Trials evaluating any of these interventions are eligible either as 
monotherapy or in combination regimens with any of the other interventions, or other lipid modifying therapy. All 
interventions are only eligible at their US and/ or EU recommended dose and frequency of their licensing (current or 
pending). The literature search strategies also included ezetimibe (Ezetrol®), bempedoic acid (Nexletol®/ Nilemdo®) 
and icosapent ethyl (Vascepa®), and therefore these are included in the below search strings. Later it was later 
decided to exclude these interventions from the PICO and the records were excluded during the selection process.  
 
Comparators:  
Interventions listed above and other pharmacologic agents will all be considered as eligible comparators, as will 
placebo (with or without background therapy). 
 
Outcomes:  
Studies providing data on any of the efficacy outcomes listed below in the relevant patient populations were eligible 
for inclusion:  
• Percentage change from baseline in LDL-C; 
• Absolute change from baseline in LDL-C; 
• Time adjusted LDL-C change from baseline; 
• Proportion of patients achieving LDL-C targets as defined in individual trials; 
• Absolute and/ or percentage change from baseline in other lipids, lipoproteins, apolipoproteins and 
PCSK9, inclusive of: non-HDL-cholesterol; apolipoprotein-B (ApoB); lipoprotein-a (Lp[a]); total cholesterol (TC); 
triglycerides; very- low-density lipoprotein cholesterol (VLDL-C); apolipoprotein-A1 (Apo-A1); high sensitivity C-
reactive protein (hsCRP); 
• Requirement of procedures including apheresis and revascularisation;  
• Cardiovascular events (fatal and non-fatal). 
The safety outcomes of interest are: 
• Any adverse event (AE); 
• Treatment-related AE (TRAE); 
• Serious AE (SAE); 
• CV-related and non-CV related mortality; 
• Discontinuation due to AEs.  
Health related quality of life (HRQoL): 
• Change in HRQoL from baseline. 
 
Study design:  
Randomized trials of any phase were eligible for inclusion. Only studies with ≥12 weeks of follow-up and ≥10 patients 
per group will be included. 
 
Publication types:  
Full-text, peer-reviewed publications of trials was the most desirable form of evidence eligible for inclusion. Abstracts 
or oral conference presentations from 2018-2020 reporting clinical trials were eligible for inclusion if sufficient data 
were reported or if they supplemented data from another relevant publication. Unpublished CSRs for inclisiran were 
also available and eligible for inclusion. HTA documents were also be eligible for inclusion and used to supplement any 
missing data from published reports.  
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hofh or "Homozygous Familial Hypercholesterolaemia" or fh or "familial hypercholesterolemia" or hypertriglycerid?emia* or 
"mckusick 14575" or triglycerid?emia* or (triglyceride NEAR/1 storage Near/1 disease*)):ti,ab,kw 16462 
#3 ((cholesterol* or lipid* or LDL) near/3 (elevat* or ascend* or increase* or high or rais* or low*)):ti,ab,kw 26036 
#4 #1 or #2 or #3 35170 
#5 (Inclisiran* or ALN 60212 or ALN60212 or ALN-60212 or ALN PCS or ALNPCS or ALN-PCS or ALNPCSsc or ALN-
PCSsc or "ALN be,PCSsc" or "UNII-UOW2C71PG5" or "1639324-58-5"):ti,ab,kw 49 
#6 (Alirocumab* or Praluent* or regn 727 or regn727 or regn-727 or sar 236553 or sar236553 or sar-236553 or HSDB 
8280 or PP0SHH6V16 or "1245916-14-6"):ti,ab,kw 390 
#7 (Evolocumab* or Repatha* or AMG 145 or AMG145 or AMG-145 or D10557 or HSDB 8307 or LKC0U3A8NJ or 
"1256937-27-5"):ti,ab,kw 389 
#8 MeSH descriptor: [Ezetimibe] this term only 717 
#9 (Ezetimibe* or Ezetimiba* or Ezetimibum* or Absorcol* or Ach-ezetimibe* or Ag-ezetimibe* or Apo-ezetimibe* 
or Auro-ezetimibe* or Bio-ezetimibe* or Ezedoc* or Ezetib* or Ezetimib* or Ezetrol* or Gln-ezetimibe* or Ipg-ezetimibe* or Jamp-
ezetimibe* or Liptruzet* or M-ezetimibe* or Mar-ezetimibe* or Mint-ezetimibe* or Mylan-ezetimibe* or Nexlizet* or Nra-
ezetimibe* or PMS-ezetimibe* or Priva-ezetimibe* or Ran-ezetimibe* or Riva-ezetimibe* or Viemm* or Vytorin* or Zetia* or Zient* 
or sch 582235 or sch58235 or sch-58235 or "MK 0653" or MK0653 or MK-0653 or HSDB 7737 or HSDB7737 or HSDB-7737 or 
EOR26LQQ24 or "163222-33-1"):ti,ab,kw 1748 
#10 (Bempedoic* or Nexletol* or Nexlizet* or Nilemdo* or Nustendi or ESP 55016 or ESP55016 or ESP-55016 or ETC 
1002 or ETC1002 or ETC-1002 or AK499358 or 1EJ6Z6Q368 or "738606-46-7"):ti,ab,kw 81 
#11 (Icosapent ethyl* or Epadel* or Vascepa* or Vp-pnv-dha* or Lcosapent* or Miraxion* or AMR 101 or AMR101 or 
AMR-101 or Lax 101 or lax101 or lax-101 or mnd 21 or mnd21 or mnd-21 or 6GC8A4PAYH or "86227-47-6"):ti,ab,kw 140 
#12 #5 or #6 or #7 or #8 or #9 or #10 or #11 2514 
#13 #4 and #12 1967 
#14 #13 with Publication Year from 2020 to 2021, in Trials 138 

 

PubMed search, 08 May 2020 

((Inclisiran* or Evolocumab* or Repatha* or Alirocumab* or Praluent* or Ezetimibe* or Ezetrol* or Bempedoic* or Nexletol* or 
Nilemdo* or Icosapent ethyl* or Vascepa*))) AND ((((pubstatusaheadofprint OR publisher[sb] OR pubmednotmedline[sb])))) 495 

 

PubMed search, 17 February 2021 (update search) 

((Inclisiran* or Evolocumab* or Repatha* or Alirocumab* or Praluent* or Ezetimibe* or Ezetrol* or Bempedoic* or Nexletol* or 
Nilemdo* or Icosapent ethyl* or Vascepa*))) AND ((((pubstatusaheadofprint OR publisher[sb] OR pubmednotmedline[sb])))) 196 

 
Trial registers 

Clinicaltrials.gov search, 09 May 2020 

Records retrieved: 578 
( EXPAND[Concept] "Heterozygous Familial Hypercholesterolemia" OR EXPAND[Concept] "Homozygous Familial 
Hypercholesterolaemia" OR EXPAND[Concept] "familial hypercholesterolemia" OR hypercholesterolaemia OR 
hypercholesterolemia OR hypercholesterolaemi OR hypercholesterolemi OR hyperlipoproteinemia OR hyperlipoproteinaemia OR 
hyperlipoproteinemi OR hyperlipoproteinaemi OR hypercholesterinemia OR hypercholesterinaemia OR hypercholesterinemi OR 
hypercholesterinaemi OR hyperlipidemia OR hyperlipidaemia OR hyperlipidemi OR hyperlipidaemi OR cholesteremia OR 
cholesteraemia OR cholesteremi OR cholesteraemi OR cholesterinemia OR cholesterinaemia OR cholesterinemi OR cholesterinaemi 
OR lipemia OR lipaemia OR lipemi OR lipaemi OR lipidemia OR lipidaemia OR lipidemi OR lipidaemi OR hyperlipemia OR 
hyperlipaemia OR hyperlipemi OR hyperlipaemi OR HeFH OR hofh OR fh OR hypertriglyceridemia OR hypertriglyceridaemia OR 
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EXPAND[Concept] "mckusick 14575" OR triglyceridemia OR triglyceridaemia OR EXPAND[Concept] "triglyceride storage" OR ( 
cholesterol OR lipid OR LDL ) AND ( elevate OR elevated or ascend OR ascended OR increase OR increasing OR increased OR high OR 
raise OR raised OR raising OR low OR lower or lowered ) ) AND ( ( Inclisiran OR Inclisirantm OR Inclisiranr OR “ALN 60212” OR 
ALN60212 OR ALN-60212 OR “ALN PCS” OR ALNPCS OR ALN-PCS OR ALNPCSsc OR ALN-PCSsc OR EXPAND[Concept] "ALN be,PCSsc" 
OR EXPAND[Concept] "UNII-UOW2C71PG5" OR EXPAND[Concept] "1639324-58-5" ) OR ( Alirocumab OR Alirocumabtm OR 
Alirocumabr OR Praluent OR “regn 727” OR regn727 OR regn-727 OR “sar 236553” OR sar236553 OR sar-236553 OR “HSDB 8280” 
OR PP0SHH6V16 OR 1245916-14-6 ) OR ( Evolocumab OR Evolocumabtm OR Evolocumabr OR Repatha OR “AMG 145” OR AMG145 
OR AMG-145 OR D10557 OR “HSDB 8307” OR LKC0U3A8NJ OR 1256937-27-5 ) OR ( Ezetimibe OR Ezetimiba OR Ezetimibetm OR 
Ezetimibatm OR Ezetimiber OR Ezetimibar OR Ezetimibum OR Absorcol OR Ach-ezetimibe OR Ag-ezetimibe OR Apo-ezetimibe OR 
Auro-ezetimibe OR Bio-ezetimibe OR Ezedoc OR Ezetib OR Ezetimib OR Ezetrol OR Gln-ezetimibe OR Ipg-ezetimibe OR Jamp-
ezetimibe OR Liptruzet OR M-ezetimibe OR Mar-ezetimibe OR Mint-ezetimibe OR Mylan-ezetimibe OR Nexlizet OR Nra-ezetimibe 
OR PMS-ezetimibe OR Priva-ezetimibe OR Ran-ezetimibe OR Riva-ezetimibe OR Viemm OR Vytorin OR Zetia OR Zient OR “sch 
582235” OR sch58235 OR sch-58235 OR EXPAND[Concept] "MK 0653" OR MK0653 OR MK-0653 OR “HSDB 7737” OR HSDB7737 OR 
HSDB-7737 OR EOR26LQQ24 OR 163222-33-1 ) OR ( Bempedoic OR Bempedoictm OR Bempedoicr OR Nexletol OR Nexlizet OR 
Nilemdo OR “ESP 55016” OR ESP55016 OR ESP-55016 OR “ETC 1002” OR ETC1002 OR ETC-1002 OR AK499358 OR 1EJ6Z6Q368 OR 
738606-46-7 ) OR ( Icosapent OR Icosapenttm OR Icosapentr OR Epadel OR Vascepa OR Vp-pnv-dha OR Lcosapent OR Miraxion OR 
EXPAND[Concept] "AMR 101" OR AMR101 OR AMR-101 OR EXPAND[Concept] "Lax 101" OR lax101 OR lax-101 OR 
EXPAND[Concept] "mnd 21" OR mnd21 OR mnd-21 OR 6GC8A4PAYH OR 86227-47-6 ) ) 

 

Clinicaltrials.gov search, 17 February 2021 (update search) 

Records retrieved: 70 (from January 2020 to present, previously identified citations from original search were 
removed) 
( EXPAND[Concept] "Heterozygous Familial Hypercholesterolemia" OR EXPAND[Concept] "Homozygous Familial 
Hypercholesterolaemia" OR EXPAND[Concept] "familial hypercholesterolemia" OR hypercholesterolaemia OR 
hypercholesterolemia OR hypercholesterolaemi OR hypercholesterolemi OR hyperlipoproteinemia OR hyperlipoproteinaemia OR 
hyperlipoproteinemi OR hyperlipoproteinaemi OR hypercholesterinemia OR hypercholesterinaemia OR hypercholesterinemi OR 
hypercholesterinaemi OR hyperlipidemia OR hyperlipidaemia OR hyperlipidemi OR hyperlipidaemi OR cholesteremia OR 
cholesteraemia OR cholesteremi OR cholesteraemi OR cholesterinemia OR cholesterinaemia OR cholesterinemi OR cholesterinaemi 
OR lipemia OR lipaemia OR lipemi OR lipaemi OR lipidemia OR lipidaemia OR lipidemi OR lipidaemi OR hyperlipemia OR 
hyperlipaemia OR hyperlipemi OR hyperlipaemi OR HeFH OR hofh OR fh OR hypertriglyceridemia OR hypertriglyceridaemia OR 
EXPAND[Concept] "mckusick 14575" OR triglyceridemia OR triglyceridaemia OR EXPAND[Concept] "triglyceride storage" OR ( 
cholesterol OR lipid OR LDL ) AND ( elevate OR elevated or ascend OR ascended OR increase OR increasing OR increased OR high OR 
raise OR raised OR raising OR low OR lower or lowered ) ) AND ( ( Inclisiran OR Inclisirantm OR Inclisiranr OR “ALN 60212” OR 
ALN60212 OR ALN-60212 OR “ALN PCS” OR ALNPCS OR ALN-PCS OR ALNPCSsc OR ALN-PCSsc OR EXPAND[Concept] "ALN be,PCSsc" 
OR EXPAND[Concept] "UNII-UOW2C71PG5" OR EXPAND[Concept] "1639324-58-5" ) OR ( Alirocumab OR Alirocumabtm OR 
Alirocumabr OR Praluent OR “regn 727” OR regn727 OR regn-727 OR “sar 236553” OR sar236553 OR sar-236553 OR “HSDB 8280” 
OR PP0SHH6V16 OR 1245916-14-6 ) OR ( Evolocumab OR Evolocumabtm OR Evolocumabr OR Repatha OR “AMG 145” OR AMG145 
OR AMG-145 OR D10557 OR “HSDB 8307” OR LKC0U3A8NJ OR 1256937-27-5 ) OR ( Ezetimibe OR Ezetimiba OR Ezetimibetm OR 
Ezetimibatm OR Ezetimiber OR Ezetimibar OR Ezetimibum OR Absorcol OR Ach-ezetimibe OR Ag-ezetimibe OR Apo-ezetimibe OR 
Auro-ezetimibe OR Bio-ezetimibe OR Ezedoc OR Ezetib OR Ezetimib OR Ezetrol OR Gln-ezetimibe OR Ipg-ezetimibe OR Jamp-
ezetimibe OR Liptruzet OR M-ezetimibe OR Mar-ezetimibe OR Mint-ezetimibe OR Mylan-ezetimibe OR Nexlizet OR Nra-ezetimibe 
OR PMS-ezetimibe OR Priva-ezetimibe OR Ran-ezetimibe OR Riva-ezetimibe OR Viemm OR Vytorin OR Zetia OR Zient OR “sch 
582235” OR sch58235 OR sch-58235 OR EXPAND[Concept] "MK 0653" OR MK0653 OR MK-0653 OR “HSDB 7737” OR HSDB7737 OR 
HSDB-7737 OR EOR26LQQ24 OR 163222-33-1 ) OR ( Bempedoic OR Bempedoictm OR Bempedoicr OR Nexletol OR Nexlizet OR 
Nilemdo OR “ESP 55016” OR ESP55016 OR ESP-55016 OR “ETC 1002” OR ETC1002 OR ETC-1002 OR AK499358 OR 1EJ6Z6Q368 OR 
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738606-46-7 ) OR ( Icosapent OR Icosapenttm OR Icosapentr OR Epadel OR Vascepa OR Vp-pnv-dha OR Lcosapent OR Miraxion OR 
EXPAND[Concept] "AMR 101" OR AMR101 OR AMR-101 OR EXPAND[Concept] "Lax 101" OR lax101 OR lax-101 OR 
EXPAND[Concept] "mnd 21" OR mnd21 OR mnd-21 OR 6GC8A4PAYH OR 86227-47-6 ) ) 

 

EU Clinical Trials Register search, 09 May 2020 

Retrieved records: 117 
117 result(s) found for: (((hypercholesterolaemia OR hypercholesterolemia OR hypercholesterolaemi OR hypercholesterolemi OR 
hyperlipoproteinemia OR hyperlipoproteinaemia OR hyperlipoproteinemi OR hyperlipoproteinaemi OR hypercholesterinemia OR 
hypercholesterinaemia OR hypercholesterinemi OR hypercholesterinaemi OR hyperlipidemia OR hyperlipidaemia OR hyperlipidemi 
OR hyperlipidaemi OR cholesteremia OR cholesteraemia OR cholesteremi OR cholesteraemi OR cholesterinemia OR 
cholesterinaemia OR cholesterinemi OR cholesterinaemi OR lipemia OR lipaemia OR lipemi OR lipaemi OR lipidemia OR lipidaemia 
OR lipidemi OR lipidaemi OR hyperlipemia OR hyperlipaemia OR hyperlipemi OR hyperlipaemi OR HeFH OR hofh OR fh OR 
hypertriglyceridemia OR hypertriglyceridaemia OR "mckusick 14575" OR triglyceridemia OR triglyceridaemia OR "triglyceride 
storage" OR "Heterozygous Familial Hypercholesterolemia" OR "Homozygous Familial Hypercholesterolaemia" OR "familial 
hypercholesterolemia") OR ((cholesterol OR lipid OR LDL) AND (elevate OR elevated or ascend OR ascended OR increase OR 
increasing OR increased OR high OR raise OR raised OR raising OR low OR lower or lowered))) AND (Inclisiran OR Inclisirantm OR 
Inclisiranr OR "ALN 60212" OR ALN60212 OR ALN-60212 OR "ALN PCS" OR ALNPCS OR ALN-PCS OR ALNPCSsc OR ALN-PCSsc OR 
"ALN be PCSsc" OR "UNII-UOW2C71PG5" OR "1639324-58-5" OR Alirocumab OR Alirocumabtm OR Alirocumabr OR Praluent OR 
"regn 727" OR regn727 OR regn-727 OR "sar 236553" OR sar236553 OR sar-236553 OR "HSDB 8280" OR PP0SHH6V16 OR 1245916-
14-6 OR Evolocumab OR Evolocumabtm OR Evolocumabr OR Repatha OR "AMG 145" OR AMG145 OR AMG-145 OR D10557 OR 
"HSDB 8307" OR LKC0U3A8NJ OR 1256937-27-5 OR Ezetimibe OR Ezetimiba OR Ezetimibetm OR Ezetimibatm OR Ezetimiber OR 
Ezetimibar OR Ezetimibum OR Absorcol OR Ach-ezetimibe OR Ag-ezetimibe OR Apo-ezetimibe OR Auro-ezetimibe OR Bio-ezetimibe 
OR Ezedoc OR Ezetib OR Ezetimib OR Ezetrol OR Gln-ezetimibe OR Ipg-ezetimibe OR Jamp-ezetimibe OR Liptruzet OR M-ezetimibe 
OR Mar-ezetimibe OR Mint-ezetimibe OR Mylan-ezetimibe OR Nexlizet OR Nra-ezetimibe OR PMS-ezetimibe OR Priva-ezetimibe OR 
Ran-ezetimibe OR Riva-ezetimibe OR Viemm OR Vytorin OR Zetia OR Zient OR "sch 582235" OR sch58235 OR sch-58235 OR "MK 
0653" OR MK0653 OR MK-0653 OR "HSDB 7737" OR HSDB7737 OR HSDB-7737 OR EOR26LQQ24 OR 163222-33-1 OR Bempedoic 
OR Bempedoictm OR Bempedoicr OR Nexletol OR Nexlizet OR Nilemdo OR "ESP 55016" OR ESP55016 OR ESP-55016 OR "ETC 1002" 
OR ETC1002 OR ETC-1002 OR AK499358 OR 1EJ6Z6Q368 OR 738606-46-7 OR Icosapent OR Icosapenttm OR Icosapentr OR Epadel 
OR Vascepa OR Vp-pnv-dha OR Lcosapent OR Miraxion OR "AMR 101" OR AMR101 OR AMR-101 OR "Lax 101" OR lax101 OR lax-101 
OR "mnd 21" OR mnd21 OR mnd-21 OR 6GC8A4PAYH OR 86227-47-6)). 

 

EU Clinical Trials Register search, 18 February 2021 (update search) 

Retrieved records: 11 (from January 2020 to present) 
11 result(s) found for: (((hypercholesterolaemia OR hypercholesterolemia OR hypercholesterolaemi OR hypercholesterolemi OR 
hyperlipoproteinemia OR hyperlipoproteinaemia OR hyperlipoproteinemi OR hyperlipoproteinaemi OR hypercholesterinemia OR 
hypercholesterinaemia OR hypercholesterinemi OR hypercholesterinaemi OR hyperlipidemia OR hyperlipidaemia OR hyperlipidemi 
OR hyperlipidaemi OR cholesteremia OR cholesteraemia OR cholesteremi OR cholesteraemi OR cholesterinemia OR 
cholesterinaemia OR cholesterinemi OR cholesterinaemi OR lipemia OR lipaemia OR lipemi OR lipaemi OR lipidemia OR lipidaemia 
OR lipidemi OR lipidaemi OR hyperlipemia OR hyperlipaemia OR hyperlipemi OR hyperlipaemi OR HeFH OR hofh OR fh OR 
hypertriglyceridemia OR hypertriglyceridaemia OR "mckusick 14575" OR triglyceridemia OR triglyceridaemia OR "triglyceride 
storage" OR "Heterozygous Familial Hypercholesterolemia" OR "Homozygous Familial Hypercholesterolaemia" OR "familial 
hypercholesterolemia") OR ((cholesterol OR lipid OR LDL) AND (elevate OR elevated or ascend OR ascended OR increase OR 
increasing OR increased OR high OR raise OR raised OR raising OR low OR lower or lowered))) AND (Inclisiran OR Inclisirantm OR 
Inclisiranr OR "ALN 60212" OR ALN60212 OR ALN-60212 OR "ALN PCS" OR ALNPCS OR ALN-PCS OR ALNPCSsc OR ALN-PCSsc OR 
"ALN be PCSsc" OR "UNII-UOW2C71PG5" OR "1639324-58-5" OR Alirocumab OR Alirocumabtm OR Alirocumabr OR Praluent OR 
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Table 35 List of excluded studies 

List of excluded 
studies_Final_17APR 
The table is submitted as a separate file. 
 

Treatment arms excluded from the analysis 

Table 36 below lists the treatment arms from the included trials that were excluded from the analysis, and the reason. 
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LAPLACE-TIMI 57 [49] Evolocumab 70 mg sc Q2W 

Evolocumab 105 mg sc Q2W 

Placebo sc Q4W 

Evolocumab 280 mg sc Q4W 

Evolocumab 350 mg sc Q4W 

Evolocumab 420 mg sc Q4W 

Not relevant dose regimens 

 

ODYSSEY CHOICE II [44] Alirocumab 150 mg sc Q4W Not relevant dose regimen 

ODYSSEY NIPPON [45] Alirocumab 150 mg sc Q4W Not relevant regimen 

ODYSSEY ALTERNATIVE 
[46] 

Atorvastatin 20 mg po QD Atorvastatin not relevant 

GAUSS-2 [50] Evolocumab 420 mg QM + placebo po QD 

Ezetimibe po QD + placebo sc QM 

Not relevant dose regimens 

 

Abbreviations: po, by mouth; sc, sub cutaneous; Q2W, every second week; Q4W, every four weeks; QD, daily. 
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Ongoing studies and studies that are completed but not published yet 

A search was undertaken in clinicaltrials.gov on 14 April 2021 to identify ongoing studies and studies that were completed but had not yet been published. To 
identify ongong studies, the filters “Not yet recruiting”, “Recruiting”, “Enrolling by invitation” and “Active, not recruiting” were applied. To identify completed 
but not yet published studies, the filter “completed” was applied, and for the studies with a stop date in 2020 a search was done for the NCT number in PubMed 
to identify potential publications.  
 
 
Table 37 Studies that are ongoing or completed but not yet published 
 
Alirocumab studies, completed but not published 

 
 



 
   

Side 130/291 
 

Medicinrådet    Dampfærgevej 27-29, 3. th.   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

Alirocumab studies, ongoing 
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Evolocumab studies, completed but not published 
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Evolocumab studies, ongoing 
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Inclisiran studies, ongoing 
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Risk of bias by study 
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Quality assessment 

The literature search was performed by Novartis Global in May 2020 with an update in February 2021. The literature 
search has in general been performed and documented in accordance with the methodology recommended by the 
Medicines Council.  However additional comparators and outcomes were initially included and the seardh has been 
broarder, eg. Including conference abstracts, 

Unpublished data  

Unpublished day 150 data from the ORION studies has been included in this application and is included in the NMA. 
Pulictation of the NMA is planned and expected prior to October 2021, i.e. prior to the final decision by the Medicines 
Council.   
 
Other data on file included in the application is exposure to inclisiran in ongoing clinical studies. As of October 20, 
2020, a total of 5107 patients had 5701.8 patient years of inclisiran exposure in clinical trials. The data is shown in 
Table 39, and  based on the assumption that half of the patients in the ongoing follow-up studies ORION-3 and ORION 
-8 were treated with inclisiran in the original study.  
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Publications – title, author, 
journal, year 

PCSK9 inhibition with evolocumab (AMG 145) in heterozygous familial hypercholesterolaemia 
(RUTHERFORD-2): a randomised, double-blind, placebo-controlled trial. Raal et al. Lancet. 2015 
[47] 

Study type and design Phase 3, double-blind, placebo-controlled trial. The trial is now completed. 

Sample size (n) 331 

Main inclusion and exclusion 
criteria 

Inclusion criteria: 

• Male or female ≥ 18 to ≤ 80 years of age 
• Diagnosis of HeFH 
• On a stable dose of an approved statin and lipid regulating medication 
• Fasting LDL-C ≥ 100 mg/dL (2.6 mmol/L) 
• Fasting triglycerides ≤ 400 mg/dL (4.5 mmol/L) 

Exclusion criteria: 
• Homozygous familial hypercholesterolemia 
• LDL or plasma apheresis 
• NYHA III or IV heart failure 
• Uncontrolled cardiac arrhythmia 
• Uncontrolled hypertension 
• Type 1 diabetes, poorly controlled type 2 diabetes 
• Uncontrolled hypothyroidism or hyperthyroidism 

Intervention Evolocumab 140mg Q2W (n=110) 

Comparator Placebo Q2W (n=54) 

Follow-up time  12-week treatment period 

Is the study used in the 
health economic model? 

No 

Primary, secondary and 
exploratory endpoints 

Endpoints included in this application: 

Primary outcomes: 

• Percent change in LDL-C from baseline to week 12 
Secondary outcomes: 

• Absolute change in LDL-C from baseline to week 12 
• All AEs, SAEs, withdrawal from the study due to AEs, and all-cause mortality 

Other endpoints: 

The following endpoints were included in the study but results are not included in this 
application: 

• Coprimary endpoint of percentage change in plasma LDL cholesterol from baseline to the 
mean of weeks 10 and 12 

• Secondary endpoints: percentage of patients achieving a target of LDL-C lower than 1·8 
mmol/L at the same timepoints as above 

• Mean percentage change from baseline in other lipids, apolipoproteins, high-sensitivity C-
reactive protein, and unbound PCSK9 

Method of analysis Intention-to-treat analysis. 
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Comparability of patients across studies for patients with HeFH 

Five studies with alirocumab, one with evolocumab and one with inclisiran were included in the analysis. The 
mean age ranged from 49-60 years, proportion with ASCVD or CHD ranged from 21-70%, proportion of patients 
on ezetimibe ranged from 15-73% and mean baseline LDL-C ranged from 3.3 to 4.4 mmol/L, except for 
ODYSSEY High FH, where the mean baseline LDL-C was 5.1 to 5.2 mmol/L. The impact of the differences in 
background ezetimibe and statin treatment, as well as cardiac risk and severity (including baseline LDL-C) is 
discussed in Section 7.1.1.1. ODYSSEY HIGH [35] was identified as an outlier among trials of patients with HeFH, 
given the inclusion criteria (LDL-C ≥4.14 mmol/L) and observed mean baseline LDL-C (5.1-5.2 mmol/L) which 
were higher than in comparator trials. ODYSSEY HIGH FH is excluded in a sensitivity analysis in the NMA report, 
see Appendix L – NMA report.  

Comparability of the study populations with Danish patients with HeFH eligible for treatment 

The Danish patient population for HeFH patients has been described by the Danish Medicines Council [32]:  
• The average age for primary HeFH is 35 year and secondary prevention is 50 year. 
• 60% of the HeFH population is men. 
• It is expected that 50% will have a LDL-C ≥ 3,5 mmol/L. 
• 20% of the 2.500 diagnosed FH patients are primary prevention and 80% secondary prevention 

(ASCVD population).  
• It is expected that all patients will be treated with high intensive statin and ezetimibe. 

 
In the studies included in this application, the average age ranges from 49 to 60 years, and LDL-C at baseline 
ranges from 3.2 to 5.2 mmol/L, the proportion of patients with ASCVD or CHD ranged from 21 to 70% (slightly 
fewer than in the Danish population). 15 to 73% were treated with ezetimibe which is considerably fewer than 
what is expected in the Danish population, however, subgroup data for percent change in LDL-C presented by 
two of the included trials did not suggest background/baseline ezetimibe use to be a treatment-effect modifier 
(see Table 8). Even if it seems that more patients in the trials are in primary prophylaxis (i.e. more than 20% 
without ASCVD or CHD), the results are considered transferable to Danish clinical practice. 
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c Reflexive  
 

ALI, alirocumab; ACS, acute coronary syndrome; ASCVD: atherosclerotic cardiovascular disease; ATORV, atorvastatin; BMI, body mass index; CHD, coronary heart disease; EVO, evolocumab; EZE, ezetimibe; LDL-C, low 

density lipoprotein cholesterol; LS mean, least squares mean; MI, myocardial infarction; non-HS, non-haemorrhagic stroke; NR, not reported; PAD, peripheral artery disease; Q2W, every two weeks; Q4W, every four 

weeks; QM, every month, SD, standard deviation; SE, standard error.
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Comparability of patients across studies for patients with ASCVD and risk equivalent  

For patients with ASCVD and risk equivalents on MTD statin eight studies with alirocumab, three with 
evolocumab and two with inclisiran were included in the analysis. For patients with ASCVD and risk equivalent 
intolerant to statin three studies with alirocumab, two with evolocumab and two with inclisiran were included 
in the analysis. The mean age ranged from 53 to 66 years, proportion with ASCVD ranged from 23 to 100% 
(where reported), for patients on MTD statin 46 to 89% were on high intensive statin (where reported), 
proportion of patients on ezetimibe ranged from 2 to 15% for patients on MTD and from 19 to 60% for patients 
intolerant to statin (where reported). Mean baseline LDL-C ranged from 3.9 to 4.9 mmol/L for patients on MTD 
statin, and from 2.7 to 5 mmol/L for patients intolerant to statin. The impact of the differences in background 
ezetimibe and statin treatment, as well as cardiac risk and severity (including baseline LDL-C) is discussed in 
Section 7.1.1.1.  ODYSSEY OUTCOMES [18] was deemed an outlier amongst trials of ASCVD patients receiving 
MTD statin. In this trial, the median time since a recent acute coronary event was 2.6 months which, based on 
clinical expert feedback, may result in highly variable LDL-C values at baseline due to plaque rupture, and 
subsequently unreliable results. ODYSSEY OUTCOMES is excluded in a sensitivity analysis in the NMA report, 
see Appendix L – NMA report.  

Comparability of the study populations with Danish patients with ASCVD and risk equivalent eligible for 
treatment 

The Danish patient population for ASCVD patients has been described by the Danish Medicines Council (ref: 
Omkostningseffektiviteten af PCSK9 hæmmere): 

• The average age for ASCVD patients is 60 year. 
• 60% of the ASCVD population is men. 
• It is expected that 25% of the population will have a LDL ≥ 2,6 mmol/L (acute coronary syndrome, 

polyvascular disease and ischemic stroke). 
• It is expected that all patients will be treated with high intensive statin and ezetimibe. 

 
In the studies included in this application, the average age ranged from 53 to 66 years, and LDL-C at baseline 
ranged from 3.9 to 4.9 mmol/L for patients on MTD statin, and from 2.7 to 5 mmol/L for patients intolerant to 
statin, these would be patients eligible for treatment with PCSK9 inhibitors [59]. The proportion of patients 
with ASCVD ranged from 23 to 100%. for patients on MTD statin 46 to 89% were on high intensive statin 
(where reported). Proportion of patients treated with ezetimibe was generally low, however, subgroup data for 
percent change in LDL-C presented by two of the included trials did not suggest background/baseline ezetimibe 
use to be a treatment-effect modifier (see Table 8). In general, the results are considered transferable to 
Danish clinical practice.
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Appendix G – Extrapolation  
Not applicable. Please find the rationale in section 8.2. 
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Appendix H – Literature search for HRQoL data 
Not applicable. Please find the rationale in section 8.2. 
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Appendix I Mapping of HRQoL data  
Not applicable. Please find the rationale in section 8.2. 
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Appendix J Probabilistic sensitivity analyses 
Not applicable. Please find the rationale in section 8.2. 
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Appendix K – EPAR inclisiran  
 
The EPAR for inclisiran is available here and sent as a separate file. 

leqvio-epar-public-
assessment-report_e  
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Appendix L – NMA report 
The NMA report and the statistical analyssis plan are available here and sent as separate files: 

  

EVM-29194_NMA 
Technical Report_21O 

Appendix A_SAP.pdf
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Appendix M – Statistical methods 
 
Statistical methods: inclisiran versus active comparators.  
 
The endpoints considered were of two types: 

• binary (fractions)  
• continuous outcomes 

 
There were four treatment arms involved (inclisiran, alirocumab, evolocumab and placebo). 
Direct comparison was only possible for inclisiran versus placebo.  
For the comparisons of versus either of the active arms, in selected patient subgroups and 
outcome,  
the main approach was the same in every case.  
 
For a given endpoint in the relevant selection of studies (considering outcome and subgroup of 
patients), the following steps were performed: 

1) a meta-analysis of inclisiran versus placebo studies 
2) a meta-analysis of active comparator versus placebo studies 
3) a direct comparison of the meta-pools of inclisiran versus placebo and active 

comparator versus placebo 

 
In general some simple pre-processing imputation was done on published data in cases where no 
doubt existed as to the relevant procedure: missing standard errors were derived from reported 
standard deviations and the number of patients, and missing proportions (and 95% CI’) were 
derived from the number of events and patients. For fractions, a missing risk-ratio could then be 
derived in almost every case, including a confidence interval.  
 
For the within study analyses of fractions, the incidences and 95% confidence intervals were 
found as exact Clopper-Pearson intervals, whereas risk differences were derived directly as 
Newcombe intervals, since the general principle of finding the absolute difference as (RR – 1)*P0 
where RR is the risk/effect ratio and P0 is the normal comparator level in Danish setting for the 
given endpoint, could not be used in the present setup. It has not been possible for the applicant 
to establish the P0 values.  
 
Note that in some case one or two compared fractions were 0. In this case the procedure of 
Agresti and Caffo (2000), see above, was followed (the method of 4 ghosts in their 
terminology)[63].  
 
The between study comparisons of inclisiran and active treatments were performed using 
Bucher’s method. The calculations were based on the log-transformed scale for rates and 
fractions - and then transformed back to present estimates and confidence intervals as ratios. 
 




