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Abstract 

Background; as a result of the centralized marketing authorization of pharmaceutical 
therapies by EMA, whereby Quality, Safety and Efficacy is assessed, it is assumed that the 
biological effect of therapy are the same across countries. However, there are factors that are 
unique to the individual countries such as differences in epidemiology, differences in analytic 
Approach and Methodological requirement etc. These mentioned factors contradict EMA 
centralized assumptions, which prompts the individual countries to require a cost 
effectiveness study before such therapy is granted market access and reimbursement.  
 
In other words, as a result of these factors, the cost effectiveness therapies across the 
individual countries vary. These variations eventually are one of the reasons why Ocrelizumab, 
a new and only authorized treatment for MS patients ‘’85% RRMS and 15% PPMS’’ is not 
reimbursed in Norway.  
 
Objective; the objective of this research is a comparative analysis of these factors between 
Norway and the price referenced countries to see how these factors vary among them to 
refute EMA assumption, what could be transferred and if Norway decision not to reimburse 
would change or not in light of new evidence. 
 
Methods; the method used is to compare and contrast the factors that limit transferability of 
economic evaluation data as published by Drummond and Pang. To enable use the method, a 
clear problem statement of why Ocrelizumab is not reimbursed in Norway is stated. In 
addition, the problem statement is further broken down in series of questions that enable 
how those factors vary among countries. Hence, how it impacts the cost effectiveness study 
of Ocrelizumab. The focus of the research is only on RRMS patients. 
 
Result; after careful and thorough analysis, research findings shows that, as a result of the 
variation among those factors and its impact on their respective cost effectiveness study, as 
well as the fact that economic evaluation interpretation is subjective and sometimes seen as 
a tool of manipulation, generalizability assumption assumed by EMA is indeed not valid across 
countries. Finally, research also shows that cost effectiveness result does not always capture 
values, perhaps Norway should rethink the decision not to reimburse.  
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1. Introduction 

In this chapter, a distinct explanation of the common ground, statement of research problem, 
Solution to the research problem and the project structure will be explored.  
1.1. Common Ground 
To start, the European Medicines Agency (EMA) is responsible for the scientific evaluation of 
centralized marketing authorization applications ‘’MAA’’. Once granted by the European 
Commission, the centralized marketing authorization is valid in all European Union (EU) 
Member States, Iceland, Norway and Liechtenstein (EMA, 2020).  
 
The process of marketing authorization as described by EMA in the above paragraph assessed 
the Quality, Safety and Efficacy of a pharmaceutical therapy. If those criteria are found 
sufficient, approval to sell such therapy is granted in the countries listed under the European 
commission. Meanwhile, it is imperative to know that EMA assumption of centralized 
procedure assumes that the biological and cost effectiveness of the drug should be the same 
irrespective of the countries where the patient is undergoing treatment. Indeed, this might 
not always be true as a result of a variety of unique factors peculiar to each country. Factors 
such as ‘’country specific differences in demography in patient population, healthcare 
system design, analytic approach and methodological requirement, to mention a few’’. So, 
for the EMA centralized assumption to hold true, estimates of these factors among countries 
should be similar. Hence, generalizability assumption as described in the next paragraph can 
be upheld.  
 
In addition, the process described in the later part of the above paragraph can be termed as 
generalizability or external validity - it is described as the extent to which the result from a 
given study holds true in another setting. On the other hand, the term Transferability ‘’which 
will be used in the paragraph below’’ is the extent to which the result from a given study can 
be adapted to be applied in another setting (Drummond & Pang, 2001).  
 
Having established the above, as a result of the fact that generalizability assumption does not 
always hold true, the pharmaceutical companies are compelled by each country in the 
European commission to provide the country’s individual cost effectiveness data/analysis. The 
provided data or analysis is assessed nationally to see if the therapy is cost effective in 
comparison to the standard treatment or most efficient alternatives. Hence, market access 
and reimbursement for each country is determined. Meanwhile, as a result of those factors 
mentioned in the second paragraph, the results of cost effectiveness study vary among 
countries. Therefore, the studies are not necessarily transferable to another country 
(Maureen Rutten, 2018).  
 
1.2. Statement of Research Problem 
In light of the above paragraph, the issue surrounding the provision of the country specific 
cost effectiveness data/analysis as described gives credence to the situation surrounding the 
non-reimbursement of Ocrelizumab for the RRMS patients in Norway. Ocrevus, ‘’with an 
active ingredient ‘’ Ocrelizumab’’ is the new medicine, developed and manufactured by Roche 
pharmaceuticals and was approved by Norwegian Medicine Agency ‘’NOMA’’ since January 



  

2 
 

2018 for the treatment of both Relapsing Remitting Multiple Sclerosis ‘’RRMS’’ and Primary 
Progressive Multiple Sclerosis ‘’PPMS’’. It has a market authorization to treat both RRMS and 
PPMS with mild adverse effects, i.e., clinical trials have shown efficacy in patients with strokes. 
In addition, the approval of the therapy has raised the long awaited hopes of MS patients that 
Ocrelizumab would be reimbursed by October 2018. However, the hopes of the patients were 
dashed by decision from Norwegian Medicine Agency ‘’NOMA’’ with the assertion that 
‘’although, Ocrelizumab has proven effective and probably at the topmost of what can be 
considered as a cost effective treatment, but we cannot reimburse it because the price is 
high’’ (Dagensmedisin, 2018), (NIPH, 2019) (Roche, 2018) 
 
Moreover, it is important to know that the guideline for price settings for medicine in Norway 
according to the NOMA is by referencing the following countries namely; Sweden, Finland, 
Denmark, Germany, UK, Netherlands, Austria, Belgium and Ireland. It is said further that ‘’in a 
situation where market prices exist in three of the lowest market prices of the product in a 
selection of countries, the price will be set as the average price of the existing prices (NOMA, 
2020).  
 
In light of the statement in the last paragraph, the statement of research is formed as follows; 
if Ocrelizumab is approved, marketed and reimbursed for treatment of MS in Sweden, 
Denmark, Finland and few other pricing referenced countries, why is it not marketed and 
reimbursed in Norway? More importantly, why does the cost effectiveness of a therapy varies 
among countries and what are the factors responsible for the variation in cost effectiveness 
between Norway in comparison to the referenced countries?  Most importantly, will the 
decision to reimburse Ocrelizumab change or remain the same in light of new evidence, i.e., 
if there are some patient group that are cost effective OR if transferability is applied, i.e., 
adapting the cost effectiveness study in one of the aforementioned referenced countries to 
be applied in Norwegian settings (Welte, R., et al., 2004). The questions below are the problem 
questions; 
 
1.2.1. What are the decision made on reimbursement or non-reimbursement of 
Ocrelizumab in Norway and the referenced countries? 
Question 1.2.1., will first elaborate which country among the referenced countries currently 
reimbursed the therapy. More so, it will enable the author gain preliminary insights to some 
of the reasons why the therapy is not reimbursed in Norway as outlined in the subsequent 
subchapters. Therefore, the reimbursement decision will first be stated in this chapter (NIPH, 
2019) (NICE, 2018) (Medicinraadet, 2018) (NCPE, 2019) (Jarosławski, S., & Toumi, M., 2011). 
 
1.2.1.1. Based on the decision as outlined in chapter 1.2.1, Is the cost effectiveness result 
enough for the reimbursement decision in the referenced countries? 
This question is important because is it widely known that economic evaluation is not an end 
in itself, but a means to an end. This implies that it is a basic tool to inform decision about 
which of the therapies to recommend in the face of alternatives (Drummond et al., 2015).  

1.2.1.2. What are the factors responsible for the reimbursement decision of the therapy in 
the countries where it is currently reimbursed? 
This question is important to see if Norway decision not to reimburse will change or remain 
the same in light of evidences from other countries or new evidences that is avoided in 
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Norway’s economic evaluation result. Also, the question delves further into the blanket 
statement ‘’economic evaluation is a tool to inform decision’’ as mentioned in chapter 1.2.1.1. 
The usage of the statement is subjective because economic evaluation can be used to inform 
decision about pricing, access, coverage etc. (Drummond et al., 2015). Therefore, this question 
will help gain further insights into other criteria for decision making in the aftermath of the 
economic evaluation results in the respective countries with similarity or differences in their 
characteristics of pharmaceutical products reimbursement. (Gregson N et al, 2005) (Kolassa, 
E. M., 2009) (Sussex J et al., 2013) (Jarosławski, S., & Toumi, M 2011). 
 
1.2.2. What are the factors responsible for the variation in cost effectiveness of the therapy 
among these countries and Norway? 
As discussed previously in the introduction chapter, market authorization done by EMA 
assessing the quality, safety and efficacy of a pharmaceutical product for all the EU member 
states, Iceland, Norway and Liechtenstein. EMA assumption however assumes a centralized 
procedure and neglects the factors that are unique to individual member states that cause 
variation in cost effectiveness across member states.  To insulate these factors, each member 
state requires a cost effectiveness analysis before the pharmaceutical therapies are granted 
market access and reimbursement (EMA, 2020) (Maureen Rutten, 2018). 
 
Therefore, this question is important. This is because it investigates some of the mentioned 
unique factors as it varies across countries vis-à-vis its effect on cost effectiveness of therapies. 
For instance, assuming the clinical effectiveness endpoints of a similar intervention for an 
indication that is compared with a similar comparator between country A and country B. After 
comparison of outcomes, there is a likelihood of a huge differences in their primary and 
second endpoints ‘’irrespective of the same molecular structure present in the active 
ingredient’’. As a result of the differences in outcome of these endpoints, the cost 
effectiveness result will also be different (EMA, 2020) (Drummond, Pang, 2001) (Briggs et al., 
2006). 
 

1.2.2.1. In light of new evidence, would the decision to reimburse change or remain the 
same in Norway? 
This question is self-explanatory and its import because it will help scrutinize the decision for 
reimbursement in the referenced countries that have some of those similar factors that cause 
variation in the cost effectiveness study as Norway. For example, Norway may perhaps opt for 
a separate analysis for subgroups that is found cost effective in any of the reference country. 
In addition to that is if Norway may be willing to consider adopting any of those factors for 
reimbursement decision as described in chapter 1.2.1.2. (Eunethta, 2015) 
 
1.2.2.2. Can the cost effectiveness of any of the countries be adapted to be applied in 
Norwegian settings? 
This question is important because in the face of obvious fact that EMA generalizability 
assumption does not hold true in all the countries, it may be interesting to see if Norway has 
some characteristics in common with other referenced countries that might challenge the 
status quo.  Hence, transferability can be applied, i.e., adapting the cost effectiveness study in 
one of the aforementioned referenced countries to see if it is applicable in Norwegian settings 
(Knies, S., et al., 2009). 
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1.2.2.4. Scope of the Project 
Having established the above, the scope of this project will only be limited to the RRMS 
category of Multiple Sclerosis. More so, some countries will be filtered out in the analysis. In 
practical terms, due to lack of available data, Belgium, Finland, Austria are filtered out from 
the list of NOMA price referenced countries to be analyzed. Therefore, the health system and 
criteria for pharmaceutical reimbursement of Germany, the U.K., Ireland, the Netherlands, 
Sweden, Denmark and Norway will be elaborated.  
 
Furthermore, in the analysis of factors that are responsible for variation in cost effectiveness 
studies in chapter 3, Germany, the Netherlands and Sweden are also filtered out. This is as a 
result of a peculiar pharmaceutical reimbursement criteria that characterizes Germany, as 
well as lack of HTA studies for the Netherlands and overly redacted HTA studies from Sweden. 
Therefore, only Ireland, the United Kingdom, Norway and Denmark will be further analyzed. 
 
More importantly, due to several missing information when it comes to incremental costs and 
QALYs from the respective countries and due to the fact that not all the countries adopt a CUA 
analysis whereby the effect is expressed in QALYs, the ICERs therefore, will not be compared. 
Additionally, the budget impact will also not be compared as a result of lack of information.  
 
1.3. Proposed Solution to the Research problem 
This chapter proffers solution to the question raised in chapter 1.2. 
 
1.3.1. What are the decision made on reimbursement or non-reimbursement of 
Ocrelizumab in Norway and the referenced countries? 
To answer the first question, the reasons for reimbursement or non-reimbursement of 
Ocrelizumab in Norway and the referenced countries will be stated. The statement will be 
sought from the cost effectiveness analysis of the respective countries (NIPH, 2019) (NICE, 
2018) (Medicinraadet, 2018) (NCPE, 2019). 
 
 Based on the decision as outlined in chapter 1.2.1, is the cost effectiveness result 

enough for the reimbursement decision in the referenced countries? 

To answer this sub question, the connection between the decision that was made after being 
informed by the economic evaluation and the actual recommendation of economic evaluation 
will be compared to see how both deviate from each other. The data from the cost 
effectiveness study of the respective countries will be used (Drummond et al., 2015). 
 
 What are the factors responsible for the reimbursement decision of the therapy in 

the countries where it is currently reimbursed? 

To answer this sub question, the content of chapter 2, the deviation found in the first sub 
question of chapter 1.3.1, as well as various characteristics of each country reimbursement 
decision will help provide answer to this question (Gregson N et al, 2005) (Kolassa, E. M., 2009) 
(Sussex J et al., 2013) (Jarosławski, S., & Toumi, M 2011). 
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1.3.2.  What are the factors responsible for the variation in cost effectiveness of the therapy 
among these countries and Norway? 
To answer this question, factors associated with differences in Burden of Disease, Basic 
Demography and Disease Epidemiology such as disease prevalence and severity will be 
compared. In addition, factors associated with Differences in health System Design and 
Variation in Clinical Practice such as Differences in Relative Prices and Costs and Differences 
in Choice of Comparators as it affects the Clinical Effectiveness, Safety and their Respective 
Cost Effectiveness will also be compared. Moreover, factors associated with Differences in 
Analytical Approach and Methodological Requirements such as the Analysis of Subgroup in 
Economic Evaluation, Differences in Types of Analysis Used ‘’CEA/CUA/CCA/CMA etc., 
Differences in Choice of Perspectives on Costs and Outcomes, Differences in Choice of 
Discount Rate and Time Horizon, Differences in Costing Method, Differences in Utility Value 
Used, Differences of Willingness to Pay Threshold, Differences in Choice of Currency 
Conversion. (Drummond et al., 2015) (EMA, 2020) (Drummond, Pang, 2001) (Briggs et al., 
2006).  
 
 In light of new evidence, would the decision to reimburse change or remain the same 

in Norway? 

To answer this sub question, the reimbursement decision as discussed in the sub question of 
1.3.1. will be used. Also, the characteristics of Norwegian health system regarding the 
reimbursement of pharmaceutical product in chapter 2.5.7. will be used. In addition, the cost 
effectiveness data of Ocrelizumab and Rituximab will be investigated will be investigated to 
enable determine additional consideration beyond the recommendation of cost effectiveness 
analysis i.e., the inclusion of the pricing, market access and reimbursement strategy explained 
in chapter 2.6, chapter 2.7 and chapter 2.8 respectively. (NIPH, 2019) 
 
 Can the cost effectiveness of any of the countries be adapted to be applied in 

Norwegian settings? 

To answer this sub question, the cost effectiveness study of any of the countries with similar 
characteristics and healthcare architectural design as Norway will be looked into to see what 
can be adapted to Norwegian settings in terms of factors that contribute to an efficient and 
effective use of resources that will eventually impact the cost effectiveness.   
 
1.4. Project Structure 
This project is divided into Five chapters. Chapter 1 is the introduction which comprises 
Common Ground, Statement of Research Problem, and Project Structure. Thereafter, Chapter 
2 is the Theoretical Framework which comprises of a short overview of Multiple Sclerosis 
‘’MS’’. In addition to that is the explanation of the instrument for diagnosis and measuring 
MS. After that is the MS background and prevalence in Norway. Then, Norwegian Medicine 
Agency guideline.  
 
Thereafter is the healthcare system regarding the market access and reimbursement of 
pharmaceutical therapies in Norway and the referenced countries, as well as various Pricing, 
Market Access and Reimbursement strategy. Chapter 3 comprises of the Theoretical 
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Framework, whereby the question raised in the first chapter is answered. Chapter 4 reveals 
the result of the analysis of the previous chapter, while Chapter 5 comprises of the Conclusion 
and the Discussion.  
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2. Theoretical Framework 

This chapter will give a comprehensive background on Multiple Sclerosis, the instrument for 
measuring and diagnosing MS, its trend and its treatment in Norway, as NOMA guidelines 
regarding pharmaceutical reimbursement. In addition, various market access strategy, pricing 
models and reimbursement strategy. Finally, the health systems regarding the market access 
and reimbursement of pharmaceutical products in Norway and the price referenced 
countries. 
 
2.1. Multiple Sclerosis 
Multiple Sclerosis ‘’MS’’ is an autoimmune condition that occurs when the immune system 
attacks the myelin sheath that stands as the insulation and supports the nerve cells in an 
abnormal manner. Hence, the brain and the spinal cord are affected. As a result, the quality 
of life due to problems with vision, arm or leg movement, sensation and balance are 
compromised. More so, it affects about 2.3 Million people globally and the overall life 
expectancy of an MS patient is reduced. MS can develop in any age, but the disease is 
commonly diagnosed in people in their 20s and 30s and the disease is two to three times more 
common in women than in men (NHS, 2018).  
 
More so, MS has no cure. There are two types of MS namely, Relapsing Remitting MS ‘’RRMS. 
It is the most common form as it affects about 85% of the MS patients. The majority of RRMS 
patients eventually transition to Secondary Progressive MS ‘’SPMS’’, whereby the symptoms 
become worsened typically without relapses or periods of remission. Eventually, relapsing 
forms of MS ‘’RMS’’ is characterized with RRMS and people with active SPMS which continue 
to undergo relapses. Over a period of time, some MS patients ‘’approximately 5% can live for 
decades without any form of disabilities. These groups are referred to as having a Benign MS 
(F Hoffmann, 2019) (Roche, 2019). 
 
2.2. Instrument for Diagnosis and Measuring Disease progression in MS 
Magnetic Resonance Imaging ‘’MRI’’ is the preferred and most non-invasive instrument used 
to diagnose and measure the disease progression in the brain, spinal cords and other parts of 
the body. More so, Expanded Disability Status Scale ‘’EDSS’’ is one of the standardized ways 
of measuring the effect of MS on patients (MS Society, 2020). There are four different kinds 
of MRI scans namely; T1-weighted Scan, T2-Weighted Scan, Fluid Attenuated Inversion 
Recovery ‘’FLAIR’’ and Spinal Cord Imaging (confer glossary for definition). T2-weighted Scan 
is the most common MRI scan used to diagnose MS and to detect areas of both new and old 
myelin damage in the brain and spinal cord and it is later used as the secondary endpoint in 
this report (Multiple Sclerosis Today, 2020) 
 
The result from MRI is analyzed and measured by a neurologist using EDSS. The measurement 
shows how MS impacts the patient's body functions through muscle weakness, eyesight, 
thinking memory etc. The scores derived are used to determine the types of patients who can 
use Disease Modifying Therapies ‘’DMTs’’. The points on the scale start from 0.0 until 10. 
While 0.0 score implies that the examination shows everything is normal, 10 means death due 
to MS. A score above 6.5 implies that a patient uses a wheelchair most of the time. In that 
case, such patients do not qualify for DMT because the previous studies have shown that the 
DMTs do not have enough benefits for patients at that level of disabilities. However, it has 
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been discussed that EDSS is more physician focus than patient focus as a result of the fact that 
it does not measure the full extent of MS symptoms that are not visible, such as pain, fatigue, 
depression etc. Hence, another standardized instrument might be appropriate (MS Society, 
2019).  
 
2.3. Multiple Sclerosis – Background and Prevalence in Norway 
Moreover, MS prevalence in Norway as at 2013 is about 10,600 patients with a rough 
estimation of 203 patients per 100,000 incidences as at 2014. MS can either start with 
individual relapses (attack or exacerbation) or with gradual progression. About 85% of MS are 
Relapsing Multiple Sclerosis ‘’RMS’’; which comprises of episodes of new or worsening 
symptoms known as relapses. In the same vein, about 10% to 15% of cases of MS are Primary 
Progressive Multiple Sclerosis ‘’PPMS’’ – consists of gradually worsening symptoms which 
accumulates over several years with no period of remission (NIPH, 2019). 
  
In light of the above paragraph, there is currently no cure for MS. In august 2019, Norwegian 
Institute of Public Health ‘’NIPH’’ conducted a Health Technology Assessment ‘’HTA’’ including 
a network meta-analysis on 11 different medicines for RRMS. In the study, it was established 
that one important acknowledged risk of DMT is Progressive Multifocal Leukoencephalopathy 
‘’PML’’. PML is caused by the infection of the brain with John Cunningham Virus ‘’JCV’’ which 
destroys the myelin sheaths of nerves in patients with decreased function of the immune 
system. Hence, approximately 25% of patients die within 6 months and the survivors have 
increased long-term disability (NIPH, 2019). (Nina Grytten et al., 2015) 
 
Alternatively, Ocrelizumab is the first and the new active ingredient that has a market 
authorization to treat both RMS and PPMS with mild adverse effects. Clinical trials have shown 
efficacy in patients with strokes. Even though it's been approved since January 2018 by the 
Norwegian Medicine Agency, it’s market access and reimbursement is not allowed. This is 
because Ocrelizumab is 14 times more expensive than its off-label comparator ‘’Rituximab’’ 
(NIPH, 2019).  
 
Moreover, while Ocrelizumab is not yet reimbursed, the hospitals in Norway are granted 
exceptions from the regional medical directors to treat MS patients with Rituximab.  Although, 
Rituximab holds market authorization for several autoimmune diseases such as rheumatoid 
arthritis, B Cell non-Hodgkin's Lymphomas and few other types of cancer, it does not have a 
market authorization for the treatment of MS. Hence, it is used as an off-label medicine to 
treat only RRMS. The justification is that one year of treatment with Rituximab cost about NOK 
20,000, while that of Ocrelizumab is estimated to be NOK 290,000. (Dagensmedisin, 2018), 
(NIPH, 2019). 
 
2.4. Norwegian Medicine Agency Guideline regarding Pharmaceutical Products 
To start, Noma determines the price of therapies through international price comparison. 
More precisely, the prices of therapies in countries such as Sweden, Finland, Denmark, 
Germany, Netherlands, United Kingdom, Austria, Belgium and Ireland are referenced. It is 
further stated that in situations where market prices exist in three or fewer of these countries, 
the price will be set as the average price of the existing prices. NOMA price referencing is done 
on the basis of the actual market prices ‘’the maximum price that the majority of the market 
pays for the therapy’’ in the referenced countries. 
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Furthermore, the only justification to price a therapy at a higher maximum pharmacy 
purchasing price is the following. First, there is a major risk that the therapy will not be 
available in the market if the maximum price is implemented. Second, the absence of the 
therapy in the market could have negative consequences for the availability of other cost 
effective medicines. In the event of the above two factors, NOMA will consider using a 
discretionary price settings judgement by documenting the production costs and special 
circumstances regarding the basis for price calculation. Finally, new prices are set within 90 
days after receiving a price application (NOMA 2020). 
 
2.5. Healthcare systems in the referenced countries and Norway regarding the market 
access and reimbursement of pharmaceutical therapies. 
As a result of differences in the healthcare system of the individual countries, there is also 
differences in the reimbursement of pharmaceutical among the countries. Therefore, below 
is the overview of the health system as it allows the market access and reimbursement of 
pharmaceutical therapies in the referenced countries and Norway. 
 
2.5.1. The Netherlands 
The Dutch healthcare system is a comprehensive system with universal coverage, i.e., social 
basic benefit package health insurance. It is financed through subsidies from general taxation 
and reallocation of payroll levies among insurers via risk adjustment system (The 
Commonwealth Fund, 2020). Therefore, it is a compulsory health insurance in combination 
with competition among private health insurance providers which are required to accept 
everyone in the risk pool irrespective of their pre-existing condition. (Ispor.org, 2020).  
   
For some pharmaceuticals, specific criteria must be met before reimbursement. Therefore, 
such pharmaceuticals are included in Appendix 2 of the Health Insurance Regulation. This 
implies that the pharmaceutical therapies in appendix 1A and 1B can also be on Appendix 2, 
but their reimbursement is subjected to certain conditions – for instance, that the therapies 
are not administered on an entire group of patients, but only to specific patients. Hence, the 
reimbursement is not cost effective at the population level. Ocrelizumab for the treatment of 
multiple sclerosis is categorized as one of those therapies in Appendix 2. Therefore, it’s not 
reimbursed (Seigraaf, 2020) (ZIN, 2020) (farmacotherapeutischkompas, Netherlands, 2018) 
  
2.5.2 United Kingdom 
The NHS, National Health Services is a government funded medical and healthcare services in 
the United Kingdom. Unlike the healthcare delivery system in the Netherlands that is run by a 
chain of private insurance companies, the NHS provides healthcare service free of charge at 
the point of use. NHS is funded through general taxation i.e., ‘’about 80%’’ of the NHS budget 
and National Insurance Contributions ‘’about 20% of the NHS budget’’, as well as patient’s 
prescriptions and dentistry. Medicinal products are classified into three groups namely; the 
Prescription Only Medicine ‘’POMs’’, General Sales Medicines - which implies consumers may 
purchase without a prescription and the Pharmacy Medicine, whereby consumers may also 
purchase without a prescription, but only from a pharmacy. NHS reimburses the three 



  

10 
 

categories of the medicinal product, but as a way to dissuade the public from purchasing over 
the counter medicine, NHS focuses more on the POMs (GLI, 2019). 
  
Meanwhile, NHS England to provide centralized funding for a high cost medicinal product that 
the CCGs might be reluctant to fund. However, guidelines from NICE over the clinical and cost 
effectiveness plays a significant role in determining if NHS should fund a medicinal product in 
both primary and secondary care (GLI, 2019).  
 
Having established that, Ocrelizumab was previously not recommended for reimbursement 
by NICE in 2018. However, the parties involved, namely Roche Pharmaceutical and NICE 
reached a compromise with commercial agreement strategy in 2019 where the medicine is 
recommended for the treatment of early RRMS and PPMS with imaging features characteristic 
of inflammatory activities in adults (NICE, 2018). 
 
2.5.3. Ireland 
Irish healthcare policy and expenditure are determined by the Department of Health and 
Children and administered through the Health Service Executives ‘’HSE’ (GLI, 2019). The 
healthcare system is divided into two namely, the public and the private healthcare system. 
The public healthcare system is funded by 75% general taxation and social security 
contributions, while the private healthcare system is funded by 11% private funds and private 
insurance schemes and the remainder is funded by patient’s co-payments. (Michael Barry et 
al, 2004). 
 
In addition, Long Time Illness Scheme ‘’LTI’’ is similar to DPS and it is administered irrespective 
of the patient’s income. More importantly, it is applied to provide medicine for specified long 
term illness like Cystic Fibrosis, Multiple Sclerosis etc.  
 
However, the HSE requests that the National Center for Pharmaco-economics ‘’NCPE’’ to 
conduct an HTA assessment. For products that the value for money is not well proven and 
according to 2013 ACT and 2016 agreement, medicinal product must be priced at the currency 
adjusted average ex-factory price in the 14 reference EU member states (GLI, 2019) and if the 
product is not available in all 14 member states, the average ex-factory price in the countries 
the medicine is available is used. Moreover, reimbursement is decided on forum factors 
namely; cost effectiveness, safety and budget impact (NCPE, 2018) 
 
Having established that, NCPE Ireland recommends Ocrelizumab may be used as a first line 
treatment for RRMS, but should not be considered for reimbursement unless the cost 
effectiveness can be improved relative to existing treatments. (NCPE, 2018). After a 
confidential negotiation between HSE and Ocrelizumab manufacturer, it was published that 
the HSE has approved reimbursement on a confidential price agreement for only RRMS (NCPE, 
2018) 
 
2.5.4. Germany 
Just like in the Netherlands, health insurance is also mandatory in Germany. About 90% of 
Germans get coverage from statutory health insurance ‘’SHI’’, while the remaining 10% are 
covered via private insurance special programs. The content of what is covered by SHI is 
determined at the national level by the Joint Federal Committee called Gemeinsamer 



  

11 
 

Bundesausschuss ‘’G-BA’’. While the Private health insurance covers more or less the same 
basket as SHI, it does permit to extend or restrict benefits. The basket of reimbursed 
pharmaceuticals is defined by statutory exclusion of various categories ranging from OTC, 
lifestyle medicine and minor ailments. More so, about 84% of medicine used in outpatients 
are covered by health insurance, while the remaining amount is covered through co-insurance 
payments or OTC (OECD, 2018). 
 
Since 2011, the pharmaceutical market has been reformed ‘’Neuordnungsgesetz – AMNOG’’. 
As a result, the pharmaceutical is kept at free pricing at lunch. However, the price is 
renegotiated 12 months after medicinal product launch, through a systematic and assessment 
of the added therapeutic value by the Institute for Quality and Efficiency in health Care 
‘’IQWiG’’. After the cost benefit assessment, if the therapy is found to have an added 
therapeutic value more than the standard treatment, a reimbursement price is negotiated.  
 
Meanwhile, IQWiG in Germany recommended the use of Ocrelizumab as a best supportive 
care for adult with PPMS (IQWiG, 2018) (G-BA, 2018). 
 
2.5.5. Sweden 
Sweden's healthcare system is a shared responsibility between the states, counties and the 
municipalities. While the state responsibility is health and medical care policy, the county 
responsibility is the provision of healthcare services. The Swedish national health services 
cover every Swedish residence. The goal of the Swedish healthcare system is that care should 
be given in respect to equality or rights to all and individual dignity. In 2002, Sweden abolished 
the price referencing system for pharmaceuticals reimbursement and introduced a value-
based and reimbursement system that is embedded in the cost effectiveness analysis in 
determining the reimbursement decision (GLI, 2019).   
 
The Swedish Dental and Pharmaceutical Benefits Agency ‘’TLV’’ decides which pharmaceutical 
product should be reimbursed. (GLI, 2019). However, it is imperative to know that PPMS is 
about 15% of all MS cases, so after a careful assessment of some age groups based on ethical 
evaluation that is opined on human dignity principle, solidarity principle and of course, cost 
effectiveness principle, it was discovered that Ocrelizumab is cost effective for patients aged 
55 and below. The ethical evaluation is further operationalized in the following four 
dimensions namely; the severity of the condition, effect size of the measure, rarity of the 
condition and the cost effectiveness of the measure. Therefore, the therapy is reimbursed 
(Janusinfo, 2018). 
 
2.5.6. Denmark 
Denmark has a public healthcare system that is run by the national states institutions, regional 
and municipalities. The stakeholders elected in the three levels of government are 
democratically elected, which gives room for a decentralized management for the regions and 
the local municipalities. The state level organizes the overall healthcare legal framework, as 
well as coordinating and supervising the healthcare delivery at the regional and municipalities 
levels. The regions are responsible for both primary and secondary healthcare delivery and 
while the hospitals doctors are paid by the region, the general practitioners and other 
practicing specialists are privately employed (ISPOR, 2015).  
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The agreement between the Danish Association of the Pharmaceutical Industry ‘Lif’’ and the 
Danish Ministry of Health restricted the pricing of the pharmaceutical product and introduced 
a pharmaceutical pricing cap. Therefore, the pricing of the pharmaceuticals requires that the 
Danish Health and Medicine Agency is notified about the Pharmacy Purchasing Price ‘’PPP’’. 
Hence, the price will be used to derive the consumer price, which has a basis with the 
wholesales resales price to the pharmacies. In the primary sector, prices can be changed every 
two weeks (ISPOR, 2015).  
  
In regards to the reimbursement of Ocrelizumab, the board recommends Ocrelizumab as a 
standard treatment for RMS, including patients with activities that have not been previously 
treated. The board also asserted that there is a reasonable clinical added value and it is cost 
effective in some patient categories (Medicinraadet, 2018).  
 
2.5.7. Norway 
Norwegian healthcare system is founded in three tenets namely, on the principle of universal 
access, decentralization and free choice of provider. It is financed by taxation which also 
includes contracts with private entities that are financed by private healthcare insurances. For 
instance, about 10% of Regional Health Authorities ‘’RHAs’’ expenditure to purchase private 
healthcare service delivery. In addition, some out of pocket payments are also an additional 
source of funding, while the dental care is mainly funded by private expenses (PPRI, 2018). 
 

Similar to the Danish healthcare system, the Norwegian healthcare system is also categorized 
in three levels namely; the central state, the four regional levels and 422 municipalities level.  
Regarding the pricing and reimbursement of the pharmaceuticals, primary care and specialist 
care becomes relevant i.e., outpatients medicine or the ‘’H-Prescriptions’’ are reimbursed by 
the specialist care sector ‘’RHAs’’, but dispensed in the community’s pharmacies. More so, the 
Norwegian Health Economics Administration ‘’HELFO’’ is responsible for the reimbursement 
of all services, including pharmaceuticals that are covered by NIS (PPRI, 2018). 
 
It is established that the health intervention should be evaluated based on the benefit, the 
resources available and the severity criteria. Therefore, reimbursement is only pre-approved 
if the relationship between the resources and benefits is reasonable. To determine that, the 
Cost Effectiveness Acceptability Ratio is weighted against disease severity (PPRI, 2018). In the 
case of Ocrelizumab, the benefit, resource availability and the severity criteria was not met as 
the therapy is deemed not cost effective when compared to its comparator (NIPH, 2018). 
  
2.6. Market Access Strategy 
To start, to enable minimize the challenges faced by payers such as; uncertainty related to the 
effect of the therapy and its costs, cost of non-responders, enhance political reputation, 
minimization of inappropriate use of therapy (off-label), budget constraints and many more, 
and that pharmaceutical industries, a compromise is sometimes reached with the 
pharmaceutical companies to enable the necessary healthcare delivery to the citizens 
(Anneloes van Walsem, 2019). Therefore, three types of Market Access Agreements will be 
discussed namely; Commercial Agreement, Payment for Performance Agreement and 
Coverage with Evidence Agreement (Maureen Rutten, 2018).     
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2.6.1. Commercial Agreement 
To start, commercial agreement is a discount based, payer perspective contract type that 
helps to reduce the pharmaceutical expenditure for the payers. A separate analysis and 
collection of patient health outcome data by the payer is not applicable. Examples are flat 
price per patients regardless of the number of doses administered, Cost sharing agreement, 
Rebate and Discount. The time frame of the agreement is permanent and it is currently known 
that the U.K. reimbursement decision is as a result of the commercial agreement, but the 
specifics are not revealed (NICE, 2018) (Jarosławski, S., & Toumi, M 2011).  
 
2.6.2. Payment for Performance 
Payment for Performance is a form of outcome guarantee or insurance contract based. It is a 
permanent risk-sharing agreement that is applicable per patient treated. In addition, per 
patient analysis and collection of health outcomes data is applicable. The underlying concept 
is to avoid inefficient healthcare expenditure of treating patients who do not respond to the 
expected efficacy of the therapy. Also, the time frame of the agreement is permanent. 
Examples are Payment for Performance and Pay back for non-Performance (Jarosławski, S., & 
Toumi, M 2011). 
2.6.3. Coverage with Evidence Development 
Coverage with evidence development is a provisional agreement until a new sets of evidence 
is developed from the cohorts of patients. The analysis and collection of cohorts of patient’s 
health outcome is applicable. The time frame of the agreement is temporary and provisional 
until the final decision making is reached and guided by new evidence.  
 
In addition, its underlying concept is that it reduces the uncertainty about the real life 
effectiveness of the therapy. Therefore, with the help of the HTA analysis, final reimbursement 
decision can be tied to the pricing decision made as a result of coverage with evidence. 
Examples are; Temporary coverage on a condition that the uncertainty about a specified 
health outcome will be reduced with new evidence, real life effectiveness, higher efficacy 
following the analysis of a pre specified patient’s subgroup, long term effect, reduction in the 
rate of healthcare resources use e.g., reduction in the rate of hospitalization (Jarosławski, S., 
& Toumi, M 2011). 
 
2.7. Pricing Models 
The pricing models that would be discussed in this chapter includes but not limited to the 
following; Cost Plus Pricing, Willingness to Pay Pricing, Value Based Pricing, price 
benchmarking and Mixed-Model Pricing (Gregson N et al, 2005). However, only Value Based 
Pricing and Price benchmarking or Price Referencing Strategy will be elaborated in this project. 
The few others can be found in the glossary. 
 
2.7.1. Price Benchmarking/Price Referencing Systems 
Price benchmarking is used when there is already an existing therapy with similar efficacy in 
the markets and mostly when the mentioned existing therapy has been launched in another 
country. More importantly, an innovative therapy is clustered among other therapies of 
equivalent efficacy (Gregson N et al, 2005). In addition, Price Referencing System can be 
categorized into three namely; Internal Price referencing, External Price Referencing and the 
combination of both internal and External price referencing.  



  

14 
 

 
Moreover, Internal Referencing Pricing is used when a new innovative therapy is compared 
with cluster of a similarly efficacious therapy. In the same vein, an External Referencing Pricing 
is used to compare the price of a new innovative therapy to the therapy launch prices in a 
group of countries. A typical example of an external referencing pricing is NOMA pricing 
guidelines explain in chapter 1.2. Finally, the combination of both Internal and External Price 
Referencing implies that the new innovative therapy is compared to both the group of 
products in other countries and the respective launch price. The lower of both prices in used 
(Gregson N et al, 2005). 
 
2.8. Reimbursement Strategy 
Reimbursement strategy is a combination of market access strategy and pricing models that 
is locally tailored to meet the health needs of a locality, region or state. Therefore, various 
reimbursement Strategy includes, but not limited to Price Volume Agreement, Discount, Claw-
back, Rebate, Out of Pocket, Prioritization, Local and Region Reimbursement, One-on-One 
Reimbursement.  
Price Volume Agreement is reached when the pharmaceuticals pay a portion of sales volume 
of a specific threshold or pays rebate to the payer on an agreed sales quota (Kolassa EM, 
2009). In addition, a Discount is a reduction in the price that is intended to increase the sales 
volume. Claw-back is the amount the industry has to return to the payer in instances where 
the public spending exceeds the budgeted, while a rebate is a form of price volume agreement 
whereby some amounts is refunded to the payer when a certain volume of the therapeutic is 
purchased.  
 
Moreover, out of pocket spending is a supplementary healthcare expenses paid by the 
patients. Prioritization is a form of rationing the therapy to a subgroup of patients according 
to their level of needs. Local and Regional Reimbursement happen mostly in countries where 
reimbursement is usually from the states level and as a result of scarce resources in the midst 
of a costly therapy, consensus is given to the local or regional level if their budget could fund 
the said therapy. Finally, one-on-one reimbursement is when individuals pays the healthcare 
expenses out of their own pocket (Maureen Rutten, 2018).     
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3. Research Methods 
This chapter will provide answers to the framework illustrated in Chapter 1.3., and to the 
research problems raised in chapter 1.2.  
 
3.1. What are the decision made on reimbursement or non-reimbursement of Ocrelizumab 
in Norway and the referenced countries? 
To start, some of the content of chapter 2.5 will be used. In other words, the recommendation 
of the referenced countries and Norway will be stated.  

In light of that, NICE recommends Ocrelizumab as an option for treating RRMS in adults with 
active disease defined by clinical image on two condition. First, only if Alemtuzumab is 
contraindicated or not suitable. Second, if the manufacturer provides the therapy according 
to commercial agreement (NICE, 2018). 

For Ireland, it is established in chapter 2.5.4., that ‘’the HSE has approved reimbursement of 
Ocrelizumab following a confidential price negotiation for this indication RRMS only’’ (NCPE, 
2019) 

For Denmark, the Danish Medicine Agency after entering in a pricing agreement with the 
manufacturer at a lower price than AIP, it is estimated that there is a reasonable relationship 
between the clinical added value and the costs associated with the treatment with 
Ocrelizumab for all three populations (Medicinradet, 2018) 

For Norway, the Norwegian Medicine Agency as written in chapter 1.2. concluded that 
although, Ocrelizumab has proven effective and probably at the topmost of what can be 
considered as a cost effective treatment, but we cannot reimburse it because the price is high’’ 
(Dagensmedisin, 2018) (NIPH, 2019).  

3.1.1. Based on the decision as outlined in chapter 1.2.1, is the cost effectiveness result 
enough for the reimbursement decision in the referenced countries? 
To start, the recommendation of the economic evaluation done in June 2018 by NICE was that 
Ocrelizumab is not recommended for the treatment of RRMS in adults with active disease 
defined by clinical or imaging features. The reasons being that although Orelizumab slows the 
disease progression in the respective comparators, the committee is skeptical about the result 
of the indirect comparison of Ocrelizumab to the comparators. In other words, there is no 
direct evidence comparing Ocrelizumab to other treatments when it comes to the results the 
primary endpoints of ARR and CDP (NICE, 2018). However, in July 2018, NICE reimbursed the 
same therapy with the same comparators, as well as the same values of endpoints.  

Therefore, between the recommendation and the decision in June 2018 and that of July 2018, 
the only difference is the ‘’commercial agreement clause’’ added to the 2019 reimbursement 
decision. Hence, it shows that the cost effectiveness result is not enough for the 
reimbursement of Ocrelizumab in the U.K. (NICE, 2018). 

For Ireland, it is also a similar trend with the U.K. This is because in 2018, the NCPE 
recommended that Ocrelizumab is not to be considered for reimbursement unless its cost 
effectiveness is improved against the alternative treatments. A year after, the therapy 
becomes reimbursed, even with the same comparators and the same endpoints values from 
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2018. The only difference is that the condition necessary for reimbursement is the 
‘’confidential price negotiations’’ (NCPE, 2018) (NCPE, 2019) 

For Denmark, as would be seen later in chapter 3.2, Ocrelizumab is only cost effective with 
Alemtuzumab for P3 i.e., for patients where neither Natalizumab nor Fingolimod is a possible 
treatment. More so, Ocrelizumab may be considered cost effective because it has more 
clinical value than Alemtuzumab and only if subject to 2-year time horizon. However, it is 
interesting to see that, even though the Danish Medicine Agency concluded that there is ‘’no 
clinical value’’ of Ocrelizumab when compared to the comparators for both P1 and P2, except 
a little clinical value for P3 (see Appendix 1). The committee still concluded that there is a 
reasonable relationship between the clinical added value and the costs associated with the 
treatment with Ocrelizumab for all three populations P1, P2 and P3 (Medicinraadet, 2018). 

3.1.2. What are the factors responsible for the reimbursement decision of the therapy in the 
countries where it is currently reimbursed? 
In a nutshell, the factors responsible for the reimbursement of Ocrelizumab in the referenced 
countries are beyond the cost effectiveness analysis evaluation, rather as a result of pricing, 
market access and reimbursement strategies as elaborated in chapter 2.6, chapter 2.7 and 
chapter 2.8. The author of this report is not able to go deeper on the type of specific strategy 
each country used because the content of those respective agreement is confidential (NICE, 
2018), (NCPE, 2019), (Medicineraadet, 2019) 

3.2. What are the factor responsible for the variation in cost effectiveness of the therapy 
among these countries and Norway? 
The factors listed in chapter 1.3.2. will be investigated, elaborated, evaluated and compared 
between Norway and the referenced countries. 

3.2.1. Differences in Burden of Disease, Basic Demography and Disease Epidemiology 
The burden of disease is described as death and loss of health due to disease, injuries and risk 
factors and it is estimated by adding together the number of years an individual loses as a 
result of an early death, this is termed as Years of Life Lost ‘’YLL’’. In addition to that is also the 
number of years of life an individual life with disability that is caused by that disease. It is 
termed as Years of Life Lived with Disability ‘’YLD’’. Meanwhile, the sum of YLL and YLD gives 
a single estimate of burden of disease and it is termed as Disability Adjusted Life Year ‘’DALY’. 
Therefore, one DALY represents the loss of one year of life lived in full health (WHO, 2020). 
 
Having established the above, MS is one of the costliest neurological diseases as a result of its 
early onset, long duration and its adverse effects it has on work and daily activities. It is 
established that about 700,000 people are living with MS in Europe, with which about 70% of 
them are diagnosed during prime working years ‘’between 20-40’’. Alongside, with the 
additional 9 million people with neurodegenerative disease, the cost of neuron condition is 
approximated to about €800 Billion (EMSP, 2015).  
 
In addition, Norway and the reference countries differ in basic demographic and epidemiology 
such as the patient population, Mortality, severity and prevalence of Multiple Sclerosis. The 
differences among these factors across countries will affect the cost effectiveness of 
Ocrelizumab. Having established that, the percentage of the patient population in comparison 
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to the population of Norway and the reference countries falls within 0,001 and 0,002. This 
indeed explains the rarity of MS (both RRMS and PPMS).  
 
 
Table 1. MS Prevalence and Severity 

  Death (95% 
uncertainty 
interval) 

Prevalence (95% 
uncertainty interval) 

DALYs(95% 
uncertainty 
interval) 

Country Patient 
Populati
on 

2016 
Count
s 

% 
change 
in age-
standar
dized 
rates 
betwee
n 1990 
and 
2016 

2016 
Counts 

% 
change 
in age-
standard
ized 
rates 
between 
1990 and 
2016 

2016 
Count
s 

% 
change 
in age-
standard
ized 
rates 
between 
1990 and 
2016 

Netherlands 25,197 219 -13% 25,197 16.7% 12,19
0 

0.6% 

U.K. 106,454 1,290 8.1% 106,454 28.5% 60,33
3 

12.4% 

Ireland 8,054 52 -14.5% 8,054 26.1% 3,536 4.9% 
Germany 111,970 1,165 -7.3% 111,970 21.4% 57,86

5 
2.5% 

Sweden 20,304 126 7.2% 20,304 50.9% 8,138 27.2% 
Denmark 11,673 112 -15.4% 11,673 18.5% 5,812 -3.3% 
Norway 7,518 88 6.0% 7,518 7.7% 4,224 3.9% 

Source; (Wallin, M. T. et al., 2019)  
 
 
Moreover, as shown in Table 1, Denmark, Ireland, the Netherlands and Germany have the 
lowest mortality rate as a result of Multiple Sclerosis with the percentage change in age 
standardized mortality rates between 19990 and 2016 of -15.4%, -14.5%, -13%, and -7% 
respectively. On the other hand, the United Kingdom, Sweden and Norway have the highest 
mortality rate of patients with MS with 8.1%, 7.2% and 6.0% respectively (Wallin, M. T. et al., 
2019). Nonetheless, on a scale of small, moderate, large and very large, the impact of death 
according to MS is small, which explains one of the reasons why none of the countries 
reimburse the pharmaceutical therapies of MS due on the mortality rate (Wallin, M. T. et al., 
2019) (Drummond et al., 2015) 
 
In the same vein, Sweden, United Kingdom, Ireland and Germany have the highest number of 
MS prevalence with percentage change in age standardized prevalence rate between 1990 
and 2016 of 50.9%, 28.5%, 26.1%, and 21.4% respectively. Moreover, Denmark, Netherlands 
and Norway have the least number of MS prevalence with percentage change in age 
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standardized rate between 1990 and 2016 of 18.5%, 16.7% and 7.7% respectively (Wallin, M. 
T. et al., 2019). 
  
Furthermore, the severity of MS as expressed in DALYs is the highest with Sweden, United 
Kingdom, Ireland and Norway with percentage change in age standardized DALYs rates 
between 1990 and 2016 of 27.2%, 12.4%, 4.9% and 3.9%. On the other hand, Germany, the 
Netherlands and Denmark have the least severity of MS with percentage rates of DALYs 
between 1990 and 2016 of 2.5%, 0.6% and -3.3% (Wallin, M. T. et al., 2019). 
 
3.2.1.1. Mortality Rate 
It is established that the United Kingdom, Sweden and Norway have the highest mortality rate 
(Wallin, M. T. et al., 2019). Also, the effect of MS mostly reduced quality of life. Nonetheless, 
the effect of death according to MS on the scale of small, moderate, large and very large is 
small. Hence, none of the countries cost effectiveness analysis is affected by the mortality 
rate, but life lost due to disability.  
 
3.2.1.2. Disease Population 
It is common knowledge that the health interventions that are delivered on the population 
level are mostly cost effective. As a result, MS is the most common neurological disorder that 
often result in being handicapped (Foundation Charcot, 2014). Therefore, although MS is a 
rare disease, but there is a likelihood that a therapy for RRMS might be cost effective.  
 
Interestingly, as explained in chapter 2.5.5., Sweden digressed a bit from its usual value based 
reimbursement requirement and include ethical issues that emphasizes human dignity as a 
part of the assessment criteria. In doing so, the rarity of PPMS, which comprises about 10%-
15% of MS is considered as a criterion for reimbursement (Janusinfo, 2018). In addition to the 
U.K. clinical and cost effectiveness criteria for reimbursement, NHS also cited an ethical reason 
for reimbursement of Ocrelizumab for the treatment of RRMS i.e., ‘’other than Ocrelizumab, 
there are currently no disease-modifying treatments with a marketing authorization for 
RRMS’’. Hence, its reimbursement (NICE, 2018) (Drummond & Pang, 2001). 
  
In addition, the age group of the patient's subgroup with PPMS that Ocrelizumab is highly 
efficacious are patients younger than 45 years. Therefore, the fact that the patients older than 
55 will have hard time coping with the adverse effects of the therapy limit the target user age 
group to 55 years and below. In other words, the patient subgroup that is cost effective for 
Ocrelizumab to be reimbursed in Sweden are patients 55 years old and below (Janusinfo, 
2019). 
 
3.2.1.3. Disease Prevalence 
More so, is it established that intervention is likely to be cost effective where the prevalence 
is high. Having noted that, Sweden, the United Kingdom, Ireland and Germany have the 
highest prevalence rate. Ocrelizumab is indeed reimbursed in the four countries. Well, 
according to chapter 2.5.3 and chapter 2.5.5, prevalence rates are not the major criteria used 
in the reimbursement of pharmaceuticals in Sweden and Ireland. Swedish TLV uses a value 
based pricing model to assess market access and reimbursement of pharmaceuticals, while 
cost and efficacy are the main concern for HSE Ireland (GLI, 2019). However, Sweden grants 
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market access and reimbursement to Ocrelizumab on ethical reasons. One of the elements 
included in the ethical ground is the prevalence of PPMS as a condition for reimbursement 
(Drummond & Pang, 2001). 
  
Using the same criteria, it was established in the last paragraph of chapter 2.5.7. that Norway 
reimbursement criteria is the benefit of the therapy, availability of resources and severity 
criteria. Therefore, level of prevalence does not affect cost effectiveness of Ocrelizumab in 
Norway i.e., it’s not a criterion for Norway to reimburse a pharmaceutical product. Even if it 
is, the prevalence rate is low if placed on the scale of low, moderate, high and very high. In 
short, Norway also has one of the least/lowest prevalence rates among the referenced 
countries (PPRI, 2018) (Wallin, M. T. et al., 2019) (PPRI, 2018). 
 
3.2.1.4. Disease Severity 
As elaborated in Table 1, Sweden, the U.K., Ireland and Norway have the highest disease 
severity with DALYs of 27.2%, 12.4%, 4.9% and 3.9%. Indeed, the severity clause impacts the 
cost effectiveness of Ocrelizumab in Sweden, because it is cited as one of the elements 
considered for its reimbursement. As a matter of fact, one of the four operationalized 
dimensions of Swedish human-dignity ethical requirements is also the severity of the 
condition. In other words, on a severity scale of low, moderate, high and very high, Swedish 
HTA body categorized the PPMS severity as high.  
 
The body further stated that MS is a disease that leads to disability and shortened life 
expectancy. More importantly, that MS disability also leads to hospitalization which has a 
negative impact on the patient’s quality of life and occasionally involves an increased risk of 
dying prematurely (Janusinfo, 2019).  
 
More so, one of the criteria for Norway pharmaceuticals reimbursement is the disease 
severity, so one would expect that the therapy would be reimbursed. More importantly, 
according to the Norheim commission which proposed measuring severity with a health loss 
criterion. Furthermore, it was recommended that the severity criterion should be presented 
in two forms, namely; the description as used in clinical practice and the operationalized form 
used in quantifying severity in HTAs at the group level (Regjeringen, 2017).  
 
To test the HTA context, assuming the patients are 30 years old, these patients would have a 
quality adjusted life expectancy of approximately 11.0 QALYs. A 30 years old person, not 
suffering from RRMS, has a quality adjusted life expectancy of 43.1 QALY. Compared to the 
normal population, a patient 30 years old receiving current treatment would have expected 
health loss of 43.1-11-0=32.1 years in good health measured in QALYs (NIPH, 2019).  
 
Furthermore, the latter clause of severity criteria implies quantifying severity by measuring 
the number of lost healthy life years provided the treatment is not made available. 
(Regjeringen, 2017). Having established that, as explained in chapter 2.2., the patient with 
EDSS scores higher than 3.5, but below 6.5 meet the clinical level severity criteria. Especially, 
in the subgroups of highly active and rapidly evolving severe patients within the RRMS. 
Therefore, the severity criterion is met (MS Society, 2020). 
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Finally, among the criteria enumerated in basic demography and epidemiology, Norway varies 
in the entire criteria in comparison to the reference countries. Disease severity however is the 
only criteria that Norway has a similarity with the referenced countries.  
  
3.2.2. Differences in Health System Design and Variation in Clinical Practice 
This subchapter will show how the health system design and variation of clinical practice differ 
between Norway and the reference countries. More importantly, how the differences in 
choice of comparators in its clinical effectiveness and safety impact the cost effectiveness. 
Also, how the differences in their respective relative cost, incentives and healthcare payment 
structure affects the cost effectiveness of Ocrelizumab for the treatment of MS patients 
(Drummond & pang, 2001).  
 
As already established, the variation in clinical practice patterns among countries also explains 
the variation in the cost effectiveness among those countries. It is imperative to know that 
except Cladribine and Ocrelizumab, the remaining current DMTs do not have market 
authorization for RRMS (NIPH, 2019) (Eunethta, 2015). 
 
3.2.2.1. Variation in Clinical Practice as it relates to Differences in Relative Prices and Costs 
When it comes to recommendation as a result of sources for data on costs, Ireland opts for 
sources included in the RTCs, observational studies, clinical practice guidelines, local 
administration and accounting data, expert opinion. For U.K., the sources for costs Healthcare 
Resource Group HRG of public list prices, patient access scheme, national average unit costs. 
For Norway, market prices are used as a proxy for costs. For Denmark, the source for costs is 
a Diagnostic Related Group DRGs of clinical and epidemiology data on use of resources. Finally, 
(Eunethta, 2015). 
 
In addition, in cost effectiveness analysis between countries, the differences in their relative 
costs of healthcare resources like the drug prices, physician’s consultation, inpatient hospital 
costs etc., also lead to the differences in their respective cost effectiveness (Drummond 
&Pang, 2001).  
 
In light of the previous paragraph, elaboration of cost comparison between Norway and 
Denmark will be done. To start, the hospital cost constitutes the following; the starting cost 
i.e., initial patient’s consultation with doctor or nurse, the administration costs, Control and 
Lab Test, MRI scan and the handling cost of SAE ‘’only listed for Denmark’’. Therefore, the 
administration costs of NOK9.483 in Norway is almost 35% higher than 6,207 in Denmark. The 
reduction in the respective relative costs in Denmark is as a result of the country’s usage of 
DRGs which has advantages in reducing the length of stay, as well as avoiding the delivery of 
unnecessary services that may incur additional costs. In other words, DRG payment as it 
affects the relative price, in turn affects the relative cost effectiveness of Ocrelizumab 
between Norway and Denmark (EuroHealthSUmmit, 2012) (Drummond & Pang, 2001) 
(Drummond et al, 2015).  

Additionally, the inclusion of Rituximab whose list price is NOK29,599 and about 86% cheaper 
than the list price of Ocrelizumab NOK217.295. More importantly, Rituximab is not included 
as one of the comparators in Denmark. The inclusion or exclusion, as well as the low cost list 
price of Rituximab will have an impact on the total costs and affects the incremental cost that 
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eventually explains part of the variation in ICERs for the respective countries (NIPH, 2019) 
(Medicinraadet, 2018).  

3.2.2.2. Variation in Clinical Practice as it relates to Choice of Comparators  
To start, as a result of problem associated with the DMTs as an unauthorized ‘’except 
Cladribine and Ocrelizumab’’ therapy for RRMS, a Placebo comparison is relevant, especially 
when the new therapy is intended as adjunctive therapy or a substitute for an existing therapy 
that is the current standard treatment.  
 
Therefore, all therapies from each country is compared to placebo to enable derive the critical 
endpoints needed. Then, the respective derived data of the comparators for each critical 
endpoint are compared to the intervention of Ocrelizumab (Drummond et al, 2015). 
 
Additionally, For the United Kingdom, technologies that are currently used in clinical practice 
or recommended in current NICE guidance are permitted to be used as comparators. 
Cladribine is excluded because the trial started before the recommendation by NICE. 
Therefore, the relevant comparators are Alemtuzumab, Interferon beta-1a, Dimethyl 
Fumarate and Fingolimod for highly active disease, while Glatiramer Acetate, Natalizumab and 
Teriflunomide are for the rapidly evolving severe disease. So, the alternatives are compared 
individually to Ocrelizumab. More so, it is concluded that Interferon beta-1a and Glatiramer 
Acetate could be considered similar in terms of effectiveness, but not in terms of cost 
effectiveness. Therefore, Interferon beta-1a is compared with Ocrelizumab (Eunethta, 2015) 
(NICE, 2018).  
  
In addition, Ireland requires routine care as the comparator. This implies the technologies that 
are most widely used in Ireland clinical practice. Therefore, like in the U.K, Ocrelizumab is 
compared with Interferon beta-1a (Eunethta, 2015) (NCPE, 2018). 
  
Furthermore, Norway's preferable choice of comparator to be included is the one that the 
new treatment will most likely to replace if the currently used treatment is not cost effective. 
Therefore, Ocrelizumab, Rituximab, Alemtuzumab, Natalizumab, Fingolimod, Cladribine, 
Glatiramer Acetate, Dimethyl Fumerate and Teriflunomide are compared with Placebo. 
Comparison of Ocrelizumab to Rituximab, Cladribine and Alemtuzumab are later done.  
 
As a result of Rituximab and Cladribine, Interferon beta-1a is excluded. More so, it is 
imperative to know that Cladribine is the only therapy that is authorized to treat RRMS. 
Meanwhile, even though other comparators that are included are authorized to treat other 
types of MS, Rituximab, an authorized cancer treatment is being used as an off label MS 
treatment (Eunethta, 2015) (NIPH, 2019).  
 
Denmark situation is peculiar. The comparators are categorized into three groups. The first P1 
are RRMS patients who have disease activities on first line therapy and who are John 
Cunningham Virus ‘’JCV’’, including patients with a particularly high disease activity, who have 
not been previously treated but are JCV positive. Therefore, the comparator for P1 is 
Fingolimod.  
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P2 comprises of RMS patients who have disease activities on first line therapy and who is JCV 
negative. Including RMS patients with particularly high disease activity that had not been 
previously treated and which are JCV negative Therefore, the comparator for P2 is 
Natalizumab. P3 on the other hand are RMS patients who have disease activity on first line 
therapy and treatments with neither Natalizumab nor Fingolimod is possible, but with high 
disease activities that had not been treated before. Therefore, the comparator for P3 is 
Alemtuzumab (Medicinraadet, 2019). 
 
 
 
3.2.2.3. Variation in Clinical Practice with Choice of Comparators as it affects the Clinical 
Effectiveness, Safety and Cost Effectiveness 
This subchapter will elaborate on how the variation in clinical practice in regards to choice of 
comparators affects the clinical effectiveness, safety and cost effectiveness of the 
intervention.  
 
3.2.2.3.1. Clinical Effectiveness 
Annualized Relapse Rate ‘’ARR’’, Confirmed Disability Progression ‘’CDP’ ’and the MRI 
lesion/change in EDSS are the criteria to measure the clinical effectiveness of Ocrelizumab in 
comparison to its comparators. 
 
Ireland VS the U.K.  
Annualized Relapse rate ‘’ARR’’ and Confirmed Disability Progression ‘’CDP’’ 
To start, the primary end points are ARR and CDP. Meanwhile, for Ireland and the U.K., the 
ARR rate ‘’45%’’ is the same, but the CDP rate of 33% for Ireland is less favorable by 3.0 
percentage point compared to 35% for the U.K. The result shown for Ireland is only for 12 
weeks. Therefore, the author assumes that the ARR might be the same if the 24 weeks’ result 
is averaged with that of 12 weeks. Nonetheless, such variation can alter the cost effectiveness 
in both countries (NICE, 2018) (Medicinraadet, 2018). 
 
Norway VS Denmark 
Annualized Relapse rate ‘’ARR’’ and Confirmed Disability Progression ‘’CDP’’ 
For Norway and Denmark, the choice of comparators in both countries differ. This is because 
Denmark categorized the comparators into P1, P2 and P3 as described in the last two 
paragraphs of Chapter 3.2.2.2. As a result of the differences in the choice of comparators, the 
primary endpoints ARR and CDP for both countries are different, except for Natalizumab when 
compared to Placebo in P2 for Denmark that has the same ARR and CDP as Norway. Hence, 
they both have 68% RRR for annualized relapse rate, as well as 40% in approximation for CDP 
respectively.  
 
It is important to know that in other categories where both countries choose a different 
comparator. The results for the respective endpoints vary. This variation will obviously impact 
the cost effectiveness result in both countries (NICE, 2018) (Medicinraadet, 2018).  
 
Ireland & the U.K. VS Denmark 
Expanded Disability Status Scale ‘’EDSS’’ 
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First, it is imperative to know that EDSS is a secondary endpoint for clinical effectiveness. 
Therefore, the RRR rates for T2 in Ireland and the U.K. when Ocrelizumab is compared to 
Interferon beta-1a are 64% and 36% respectively. However, it is 94% and 80% for both T1 and 
T2 in Denmark. The RRR rates of Fingolimod and Natalizumab of 82% and 86% in Denmark is 
better than in the U.K and Ireland.  
 
So, the author assumes that the reason for the high effectiveness of Ocrelizumab in the EDSS 
state in Denmark is because grouping ‘’ as described in the last two paragraphs of Chapter 
3.2.2.2’’ of patients according to their JCV status before they are enrolled into the study. 
Therefore, the patients are grouped based on the DMT that is suitable for them. As a result of 
JCV status patient eligibility criteria, the treatment of Ocrelizumab with 94% and 80% appears 
more effective in lowering the lesions for both GAL1 and GAL2 than for U.K. and Ireland of 
36% and 64% for GAL2. Hence, the variation in the EDSS states with also cause variation in 
their respective cost effectiveness. (NICE, 2018) (NCPE, 2019) (Medicinraadet, 2018) 
 
 
3.2.2.3.2. Safety 
For safety, Serious Adverse Event ‘’SAE and treatment withdrawal as a result of adverse event 
will be used as the criteria for safety assessment of Ocrelizumab clinical effectiveness when 
compared to its comparators.  
 
Denmark VS Norway 
Serious Adverse Event ‘’SAE’’ and Treatment Withdrawal due to SAE 
To start, with the exception of Natalizumab in P2 which performs worse than placebo of 38% 
RRR in TWSAE in Denmark, Ocrelizumab performed best for both endpoints in Denmark with 
21% for SAE and 44% for TWSAE. However, when it comes to Norway, Rituximab performed 
the best. It has the RRR rate of 60% and 81% for SAE and TWSAE when compared to 
Ocrelizumab with RRR rate of 26% and 16% in. Other standard therapies in Norway also 
perform better than Ocrelizumab (NIPH, 2019) (Medicinraadet, 2018). 
 
As a result, the author of this report assumes that the reason may be that patients are already 
used to the existing treatment of Rituximab and other treatment in Norway. Especially, since 
Rituximab has been used as standard care. Therefore, the likelihood of a more adverse effects 
is expected with a new treatment or switching treatment. To corroborate this assumptions, in 
Denmark where Rituximab treatment is not in routine clinical practice, Ocrelizumab ranked 
the best in SAE and TWSAE (NIPH, 2019) (Medicinraadet, 2018).  
 
3.2.3. Differences in Analytical Approach and Methodology requirements 
This subchapter will elaborate the differences in Analytical Approach. The elements includes 
will range from Differences in types of Analysis, Choice of Perspectives, Choice of Discount 
Rate and Time Horizon, Differences in costing Methods, Differences in Utility Value Used and 
Differences in Willingness to Pay Threshold. (Drummond & pang, 2001) (Drummond et al, 
2015) 
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3.2.3.1. Differences in Types of Analysis 
Meanwhile, Denmark adopts a Cost Minimization Analysis ‘’CMA’’, whereby all the therapies 
included in the analysis are considered to be equally effective, but are prioritized according to 
their respective serious side effects. As a result, SAE handling cost of NOK6,209 for 
Alemtuzumab is included only for Denmark. This also increase the total cost when compared 
to Norway where handling costs of SAE and TSAE are excluded because the economic model 
is driven by ARR and CDP. (Drummond et al., 2015) (NIPH, 2019). 
 
It is also important to know that Denmark adoption of CMA means QALY calculation is 
excluded and the therapy with the most favorable incremental cost is cost effective as shown 
below;  
 
Category P1: What clinical value does Ocrelizumab offer compared when compared with 
Fingolimod to patients with RRMS who are JCV positive? 
For category P1, adopting Fingolimod leads to a cost savings of NOK67,372 when compared 
with Ocrelizumab. Therefore, Ocrelizumab is not cost effective. However, the CDP rate of 33% 
compared to 14% of Fingolimod and the fact that Ocrelizumab almost completely suppressed 
the gadolinium enhance lesions GAL per T1 of 94% and T2 by 80% compared with 82% and 
67% for Fingolimod shows its efficacy over Fingolimod. In other words, Ocrelizumab is superior 
to Fingolimod ONLY in clinical value added, safety profile and efficacy (Medicinraadet, 2018). 
 
Category P2: What clinical value does Ocrelizumab offer compared when compared with 
Natalizumab to patients with RRMS who are JCV negative? 
For P2, adopting Natalizumab leads to a cost savings of NOK45,884 when compared with 
Ocrelizumab. More, the ARR of Natalizumab of 68% is favorable than 48% of Ocrelizumab. 
Their CDP are similar. However, Ocrelizumab 94% and 80% lower lesion of GAL1 and GAL2 
compared with 86% and 67% for Natalizumab, as well as 21% compared to 9% of SAE makes 
Ocrelizumab a bit superior in efficacy and safety profile. In short, while Ocrelizumab has RRR 
rate of 44% in TWSAE, Placebo is more favorable than Natalizumab with 38% (Medicinraadet, 
2018). 
 
Category P3: What clinical value does Ocrelizumab offer to patients where Natalizumab and 
Fingolimod is not a possibility? 
P3 is the only category where Ocrelizumab is cost effective. It has an incremental cost savings 
of NOK99,782 compared to Alemtuzumab.  More so, the ARR of both are similar, while the 
CDP is not reported. However, Ocrelizumab EDSS of 94% and 80% compared to 69% and 43% 
for Natalizumab proves Ocrelizumab is better in terms of efficacy. Moreover, with SAE of 48% 
and 44% TWSAE for Ocrelizumab compared to 9% and 26% for Alemtuzumab shows that 
Ocrelizumab has a better safety profile (Medicinraadet, 2018). 
 
3.2.3.2. Choice of Perspectives on Cost and Outcome 
When it comes to perspective on costs and outcomes, Ireland, The U.K., and Norway adopt 
healthcare perspective whereby the costs and effects fall on healthcare budget. However, 
Denmark adopts societal perspective whereby all the relevant costs and effects are taken into 
consideration (Drummond et al, 2015).  
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In practice, this implies that Denmark includes all relevant costs including productivity cost. 
Therefore, the inclusion of cost as a result of ‘’Patient time’’ by Demark increased the travel 
cost of Ocrelizumab and Alemtuzumab by 73% and 84% in Denmark compared to Norway i.e., 
NOK8,113 and NOK15,936 for Denmark and NOK2,160 and 2,592 respectively for Norway 
(Medicinraadet, 2018) (NIPH, 2019). 
 
However, the difference in perspective between Norway and Denmark also implies that by 
choosing the healthcare perspective, Norway has underestimated the opportunity cost of life 
prolonging interventions. In doing so, Norway has factored in the effects, but excludes the 
corresponding costs. This leads to differences in cost effectiveness of Ocrelizumab in both 
countries (Drummond et al, 2015). 
 
3.2.3.3. Choice of Discount Rate and Time Horizon 
To enable compare the value of the future costs and its respective health effects that take 
place in different time, the annual health outcome and costs have to be converted to their 
present value. To be able to do this, both health effect and costs are discounted in accordance 
with the discount rate adopted in each of the country (Drummond et al., 2015). Having 
established that, Norway and Denmark adopt the same discount rate of 4%, while that of the 
U.K. is 3.5% and Ireland is 5%. It is important to know that the discount rate causes variation 
in cost effectiveness among the countries because the higher the discount rate, the lower the 
present value of cost and effect and vice versa. In other words, discount rate of the U.K. has 
the most impact on ICERs, while that of Norway and Denmark are the same. Ireland ICERs is 
the least impacted (ISPOR, 2012) (Drummond et al, 2015) (Arthur E et al., 2018) 
  
Moreover, in economic evaluation, it is advised that the choice of time horizon between 
alternatives should be long enough to enable captures all the relevant differences of the 
expected future costs and its respective health effects. As a result, a lifetime horizon is usually 
advised (Drummond et al., 2015).  
 
Having established that, the different time horizon also affects the cost effectiveness of 
Ocrelizumab. For example, Denmark uses 2-year time horizon, as a result, Ocrelizumab is cost 
effective against Alemtuzumab with NOK99,782 in P3. However, when four-year time horizon 
is chosen, Ocrelizumab is no longer cost effective against Alemtuzumab (Medicinraadet).  
 
In the same vein, the list price of Alemtuzumab of NOK307,679 is higher than the list price of 
Ocrelizumab of NOK217,295 in Norway in the first year. However, in the third year, the list 
price of Ocrelizumab has dropped to NOK48,219, while that of Ocrelizumab remains the same. 
The respective 84% reduction in the list price will also affect the cost effectiveness of 
Ocrelizumab compared to Alemtuzumab with a longer time horizon (NIPH,2019) (Drummond 
et al, 2015). 
 
3.2.3.4. Differences in Costing Method 
The adoption of societal perspective by Denmark makes it the only country to include 
productivity (cost Drummond, et al). As a result, the Danish Medicine Agency revealed that 
productivity cost is described by Amgros as the average wage of salary by an employed person 
(Amgros, 2020). In other words, Denmark adopts a Human Capital Method that uses income 
as a proxy for the loss of production (Drummond et al., 2015).  
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Therefore, as a result of the fact that Ocrelizumab treatment is twice in a year, the productivity 
cost might be overestimated due to short term absence. On the other hand, as a result of 
issues with SAE when treated with a novel Ocrelizumab, lower productivity cost might also be 
estimated, which eventually also affects the cost effectiveness of Ocrelizumab in Denmark 
(Drummond et al., 2015).   
 
3.2.3.5. Differences in Utility Value Used 
When it comes to choice of utility use, Ireland prefers indirect methods using the generic 
measure of either EQ-5D or SF-6D. U.K. also prefers Indirect methods using EQ-5D using TTO. 
Norway also prefers indirect methods with EQ-5D, SF-6D and 15D, while Denmark prefers 
direct methods using TTO and SG. Note that if the relevant utility data from the generic 
instrument are not available, Ireland and U.K. allow mapping from disease specific quality of 
life measure. In addition, in the absence of utilities from generic instruments, Norway also 
allows mapping. However, in the absence of utility data from the direct instrument, Denmark 
do not prefer mapping (Eunethta, 2015)  
 
It is imperative to know that the Ireland, the U.K. and Norway prefers the generic indirect 
method. Indirect method implies patients describing their health states, while the described 
health states is valued by the general public. Due to public veil of ignorance, the public might 
give a lower valuation compared to when the patients value themselves directly. This is 
adaptation and coping i.e., a patient who is already adapted to his/her condition over time 
might think he/she is healthy (Drummond et al., 2015).  
 
More so, while the choice of direct method valuation by Denmark implies that patients might 
value the health state according to the reality of their health according to the disease severity 
and that might result in higher values than the generic instruments like the EQ-5D. It is also 
costly and time consuming. To further elaborate Denmark choice of TTO and SG implies that 
TTO is much in line with QALY, but it has no real utility. However, the presence of SG reflects 
real utility and clinical practice. More so, for TTO there is always a bias in the amount of years’ 
individual is willing to trade off for a healthy year and the bias related to risk aversion with SG 
(Drummond et al., 2015).   
 
More so, the fact that EQ-5D is prone to ceiling effect i.e., it is less sensitive in mild condition 
and SF-6D is also prone to bottom effect i.e., it less sensitive in the severe condition imply that 
these bias may compromise the predictive accuracy of the instruments. Hence, it might lead 
to variation in ICER (Drummond et al., 2015).    
 
However, the fact that Denmark would not allow mapping by predicting the equivalent of SF-
36 from a disease specific instrument might explains the reason why QALY is not calculated 
for the Danish HTA. Hence, focus is placed on only costs (Drummond et al., 2015) 
(Medicinraadet, 2018)  
 
3.2.3.6. Differences of Willingness to Pay Threshold  
When it comes to the uses of Willingness to Pay WTP, Ireland has a threshold of €45,000 per 
QALY or NOK475,895 and U.K. is between £20,000 - £30,000 or NOK233,607 to NOK350,411 
per QALY. For Norway, the WTP is around NOK500,000 per QALY, but CBA is not recommended 
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due to ethical and technical challenges associated with monetary value on health 
improvements. For Denmark, WTP can be used as a complementary measure of outcome by 
asking a segment of the population to value the health outcome in monetary value. In doing 
so, contingent valuation is used (Eunethta, 2015) (James F. et al., 2015). 
 
However, it was established that the Danish WTP is done using contingent valuation. The 
process is rooted in Cost Benefit Analysis whereby every individual WTPs for health 
improvement is added together; if benefits (B-C > 0), then society gains welfare and the new 
treatment is beneficial to the society without calculating the ICERs. It does not have no 
restrictions in the range of benefits valued. As a result, even though Ocrelizumab is not cost 
effective in category P1 and P2 in Denmark, the policy maker reimbursed the treatment 
(Medicinraadet, 2018). Finally, the only difference is while the policy maker of Ireland, Norway 
and the U.K. state the WTP for health gains on behalf of the society, Danish is not (Drummond 
et al., 2015) (Briggs et al., 2006) 
 
3.2.7. In light of new evidence, would the decision to reimburse change or remain the same 
in Norway? 
To start, the only therapy standing against Ocrelizumab reimbursement in Norway is 
Rituximab. Indeed, it is imperative to know that Rituximab has favorable incremental costs of 
NOK189,903 and NOK81,586 when compared to Ocrelizumab and Cladribine ‘’the two 
authorized RRMS therapy’’.  

In the same vein, Ocrelizumab generates the highest QALYs among other therapies when 
compared to 7,1 of Placebo of i.e., 8.29, 8.27, 8.15, 7.92 and 8.14 and 7.95 for Ocrelizumab, 
Alemtuzumab, Natalizumab, Cladribine, Rituximab and Fingolimod respectively. In other 
words, Ocrelizumab has incremental health effect of 0.15 than Rituximab and 0.37 than 
Cladribine ‘’the only authorized MS therapy beside Ocrelizumab’’  

Therefore, it is obvious that Rituximab is dominant against Cladribine because its less costly 
and more effective. Therefore, Cladribine is dominated.  However, Rituximab is less effective 
and less costly than Ocrelizumab or Ocrelizumab is more costly and more effective than 
Rituximab (NIPH, 2019) (Fenwick E., 2004). 

Meanwhile, as a result of parameters uncertainties, probability sensitivity analysis helps in 
estimating the probability that Ocrelizumab is cost effective with different WTP threshold. In 
doing so, it shows that Ocrelizumab has 54% chance that it generates more health gains in 
QALYs and 0% chance that its less costly than Rituximab. In other words, Ocrelizumab has 54% 
chance of being more effective and more costly than Rituximab and a 45% chance of being 
less effective and more costly than Rituximab. Nevertheless, the conclusion will still depend 
on the choice of assumed cost effectiveness threshold values and if Norway is willing to pay 
more for health gains. (NIPH, 2019).  

Nonetheless, adoption of Rituximab due to being less costly may only be for a short term. This 
is because 0.15 QALY loss may translate to the therapy becoming more costly than 
Ocrelizumab over time (Gisela Kobelt, 2019). 
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Therefore, as shown in chapter 3.1., and its sub chapters, all of the reimbursement decision 
made in Denmark, the U.K. and Ireland are as a result of confidential agreement. Norway may 
also take a cue.  

3.2.8. Can the cost effectiveness of any of the countries be adapted to be applied in 
Norwegian settings? 
Also, Norway could start the grouping like Denmark. Knowing patients JCV status enrolment 
into the trials seems to have a correlation with lowering the damage to the brain with which 
Norway called one of the most risk associated with DMTs in chapter 2.3. Therefore, with 94% 
and 80% lower lesion for Ocrelizumab in GAL1 and GAL2 seems to have a correlation with 
lowering GAL 1 and GAL 2 lesion of EDSS.  

In light of the above, Sweden digress from the value based reimbursement system that is 
rooted in cost effectiveness analysis as pointed out in chapter 2.5.5. However, Ocrelizumab is 
later reimbursed Ocrelizumab for PPMS patients citing ethical reason that comprises of the 
severity of the condition, effect size of the measure, rarity of the condition and the cost 
effectiveness of the measure. In doing so, PPMS patients below 55 years are eligible. Perhaps, 
Norway can also take a cue.  
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4. Result/Findings 
This chapter will reveal the result and findings in this project, especially in chapter 3. Wallin, 
M. T. article is used to explain the patient population regarding the disease prevalence and 
severity as they impact the cost effectiveness of the MS therapy in Norway and its referenced 
countries. In addition, the result of the reimbursement decision made in the referenced 
countries as it deviates from the cost effectiveness recommendation will also be revealed. 
Moreover, the result of the differences in factors that cause variation in cost effectiveness 
among the countries will also be explained. Finally, the result of if the cost effectiveness of 
any of the referenced countries can be adapted to Norwegian settings, as well as the result of 
if the decision to reimburse Ocrelizumab in Norway should remain the same or not in light of 
new evidence will also be revealed.  
 
4.1. What are the decision made on reimbursement or non-reimbursement of Ocrelizumab 
in Norway and the referenced countries? 
First, as written in chapter 1.2.1.1., the author of this report reiterates an excerpts from 
Drummond which says; ‘’economic evaluation is a tool to inform decision about which of the 
therapies to recommend in comparison with the alternative’’. Having stressed that, it is 
revealed that the cost effectiveness result is not enough for the reimbursement decision and 
there is a disconnect between the recommendation in the aftermath of economic evaluation 
and the decision for reimbursement.  
 
For instance, in 2018 HTA from U.K. and Ireland, NICE and NCPE DID NOT recommended 
Ocrelizumab for the treatment of RRMS patients. For U.K., the committee were skeptical of 
the endpoints for ARR and CDP due to lack of direct comparison, even though it favors 
Ocrelizumab.  Ireland also said the cost effectiveness of Ocrelizumab has to be improved 
against its comparators. However, with the same endpoints as it was in 2018, both country 
recommended the reimbursement of Ocrelizumab a year later, using the confidential pricing 
agreement.  
 
Denmark also have a similar occurrence, where Ocrelizumab is cost effective for only P3 
category, but Danish Medicine Agency recommended the therapy for reimbursement after 
entering into a confidential pricing agreement that Ocrelizumab can be used to treat the entire 
P1, P2 and P3 category. 

Finally, the author reveals that the result of cost effectiveness study is not enough for 
reimbursement decision. This is because the reimbursement decision for the three countries 
are based on financial agreement from Ocrelizumab manufacturer. The specific financial 
agreement is not known because of its confidentiality. However, the author believes it may 
have been one of those elaborated in chapter 2.6., chapter 2.7., and chapter 2.8. (NICE, 2018) 
(NICE, 2018), (NCPE, 2018) (NCPE, 2019), (Medicinraadet, 2018). 

4.2. What are the factors responsible for the variation in cost effectiveness of the therapy 
among these countries and Norway? 
This chapter will reveal the results from chapter 3.1.2.  
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4.1. Differences in Burden of Disease, Disease Prevalence and Disease Severity 
First, since there is no exact cost that indicates the burden of disease of each country, the 
overall productivity loss of DALYs i.e., may be quantified in monetary terms.  
 
As pointed out in chapter 3.2.1. and Table 1, even though the U.K., Sweden and Norway have 
the highest mortality rates, it does not have effect on the cost effectiveness, because the aim 
of DMT therapies is to improve the quality of life of RRMS patients. In addition, it is established 
that intervention like vaccination that are delivered at the population level are most cost 
effective, unlike the entire patient population of MS who falls within the definition of a rare 
disease.  
 
However, Sweden reimbursed Ocrelizumab for PPMS in addition to the cost effectiveness for 
patients younger than 45 years old, Sweden reimbursed the MS treatment ‘’PPMS’’, which is 
15% of the MS population, citing ethical reasons - whereby two out of the three elements are 
rarity and the disease prevalence.  The U.K. also reimbursed the MS treatment citing the rarity 
of the disease (Wallin, M. T. et al., 2019) (NICE, 2018), (Janusinfo, 2019). 
 
In addition to the fact that the third element of Swedish ethical reason for reimbursement is 
also the disease severity, reimbursement of pharmaceutical therapies in Norway as 
elaborated in chapter 2.5.7., depends on three criteria. They are the benefit of the therapy, 
the available resources and the disease severity – ‘’the severity disease according to Norway 
Norheim commission must fulfil both clinical and HTA level severity’’. As revealed in chapter 
3.1.4., Norway fulfils both severity criteria as its one of the countries with the highest severity 
rate expressed in DALYs, ‘’which might be equated to a patient having an EDSS between 3.5 
and below 6.5’’. in addition to that is a 32.1 expected loss of good health in QALYs ‘’assuming 
a 30-year-old receiving the treatment’’ (NMHCS, 2017) (NIPH, 2019). 
 
4.2. Differences in Health System Design and Variation in Clinical Practice 
This chapter will reveal the result of how the differences in choice of comparators in its clinical 
effectiveness and safety impact the cost effectiveness. It will also show the result of how 
relative cost impact the total cost, which in turn affect the cost effectiveness. 
 
4.2.1. Variation in Clinical Practice as it relates to Differences in Relative Prices and Costs 
To start, the differences in the relative prices and costs as shown in Table 2 also lead to 
differences in the cost effectiveness across the countries. This is revealed in situation where 
the administration cost for Norway is about 35% higher than that of Denmark. This low cost 
for Denmark is attributable to the usage of DRGs system as opposed to Norway (Eunethta, 
2015) (Medicinraadet, 2018) 
 

Table 2. Significant Differences in Admin cost 
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Sources; (Medicinraadet, 2018), (NIPH, 2019) Eunethta, 2015) (European health Summit, 
2012). 
 
More so, as a result of how the comparators of Denmark are categorized into three groups, 
start-up costs are included for all the comparators in Denmark as shown is Table 2, but not in 
Norway. This is necessary because the JCV test is initially mandatory in Denmark to enable 
determine which comparator is suitable for a category of patient.  Moreover, Norway 
excluded the handling costs of SAE, but Denmark included The inclusion or exclusion of certain 
costs impact the total cost which affects the incremental cost. Invariably, it impacts ICERs and 
cost effectiveness result among the countries (Medicinraadet, 2019) (NIPH, 2019) (Drummond 
et al., 2015). 
 
Finally, the fact that a non-authorized cancer therapy called Rituximab is used an off-label 
therapy for MS in Norway, it causes a huge variation in the cost effectiveness of Ocrelizumab. 
This is because the list price of Rituximab is 86% cheaper than Ocrelizumab as shown in Table 
3 explains a huge variation of cost effectiveness in Norway compared to the referenced 
countries.  
 

Table 3. Differences in the list price. 
 
 
 
 
 
 
 

Sources; (NIPH, 2019) 
 
4.2.2. Variation in Clinical Practice as it relates to Choice of Comparators and its endpoints 
In respect to Clinical Effectiveness, Safety, SAE and TWSAE, the choice of comparators also has 
one of the biggest impact in the factors that on cost effectiveness study of Ocrelizumab in 
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Norway and the reference countries. To derive the endpoints needed for the necessary 
comparison, all therapies are first compared to Placebo in the four countries (Eunethta, 2015).  
 

Table 4. Choice of Comparators 

 
Sources; (NICE, 2018) (NCPE, 2019), (Medicinraadet, 2018), (NIPH, 2019) 

 
In addition, the comparators for Ocrelizumab are categorized in three groups called P1, P2 
and P3 as shown in Table 4. In P1, the comparator is Fingolimod – used for patients who tested 
positive to JCV virus. P2 is Natalizumab – for patients tested negative for JCV virus and P3 is 
Alemtuzumab – for patients treated with neither Fingolimod and Natalizumab 
(Medicinraadet, 2018). 
 
Moreover, it is imperative to know that none of the comparators included are authorized 
RRMS therapy except Cladribine inclusion in Norway. Therefore, the U.K. and Ireland choose 
Interferon beta-1a as the main comparator with Ocrelizumab under the assumption that the 
two therapies are considered similar in terms of effectiveness. While, in Norway, Rituximab, 
is the main comparator for Ocrelizumab (NIPH, 2019) (NICE, 2018). Hence, the comparison of 
their clinical effectiveness, and safety is as follows;  
 
Clinical Effectiveness 
For clinical effectiveness, ARR and CDP are the primary endpoints, while EDSS states is the 
secondary endpoint. 
 
To start, with the same ARR for both U.K. and Ireland as seen in Table 5. However, the CDP 
rate differ by an increase of 3.0 percentage point for Ireland as shown in Table 6.  
 

Ireland VS the U.K. 
           Table 5; Annualized Relapse rate ‘’ARR’’ 

 
         Source; (NICE, 2018) (NCPE, 2019) 

 



  

33 
 

The author believes the 3% variation might be as a result of the fact that the data for 24 weeks 
for Ireland is missing. However, such variation can also vary the cost effectiveness of 
Ocrelizumab in both countries. 
 

          Table 6; Confirmed Disability Progression ‘’CDP’’ 

 
         Source; (NICE, 2018) (NCPE, 2019) 

 
More so, as a result of the categorization of the comparators into their JCV status in Denmark,  
The ARR and CDP rates in Norway differ a lot between Norway and Denmark as shown in Table 
7 and Table 8. In short, it shows in the ARR and the CDP that both countries have similar 
endpoints when similar comparators were used as seen in the 68% and 40% for Natalizumab 
for ARR and CDP in both countries. Hence, variation as a result of Denmark categorization of 
comparators will vary the cost effectiveness of Ocrelizumab in both countries. 
 
 

Norway VS Denmark 
           Table 7; Annualized Relapse rate ‘’ARR’’ II 

 Source; (NICE, 2018) (Medicinraadet, 2018) 
 
 

 
 Table 8; Confirmed Disability Progression ‘’CDP’’ II  
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         Source; (NICE, 2018) (Medicinraadet, 2018) 
 
In addition to that, Ocrelizumab, as well as other comparators in Denmark generates a very 
remarkable EDSS scores of 94% GAL 1 and 80% GAL2 for Ocrelizumab compared to 64% and 
36% for Ireland and Norway as seen in Table 9 and Table 10 respectively. The author of this 
report assumes that the remarkable effectiveness of Ocrelizumab, as well as other 
comparators in Denmark is due to the fact that Denmark tests every patient for JCV virus 
before they are enrolled in the program. Hence, that enables treatment compatibility for each 
JCV status. The variation will also impact the cost effectiveness of the therapy in both 
countries.  
 

Ireland & the U.K. VS Denmark  
           Table 9; Expanded Disability Status Scale ‘’EDSS’’ state 

 
         Source; (NICE, 2018) (NCPE, 2019) 

 
    Denmark 

          Table 10; Expanded Disability Status Scale ‘’EDSS’’ state 
 

Source; (NICE, 2018) (NCPE, 2019) 
 
 
Safety 

 
Denmark VS Norway 
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Table 11; Serious Adverse Event ‘’SAE’’ and Treatment Withdrawal due to SAE 

Source; (NIPH, 2019) (Medicinraadet, 2018) 
 
The endpoints for safety are SAE and TWSAE. Table 11 shows that Rituximab performs the 
best for SAE and TWSAE with 60% and 81% respectively when compared to an RRR of 26% and 
16% for Ocrelizumab in Norway (NIPH, 2019).  
 
The author believes this woeful performance by Ocrelizumab in Norway is as a result of the 
fact that the patient’s already adjusted to the standard treatments like Rituximab, 
Natalizumab and Alemtuzumab and that the novelty of Ocrelizumab triggers treatment 
reactions the patients are not used to. As a result, such variation across the countries will also 
impact their respective cost effectiveness.  The author corroborates the assumption in the 
Denmark RRR rates for SAE and TWSAE whereby Ocrelizumab performs best because 
Rituximab is not allowed in the clinical routine. The variation as a result of that will also impact 
the handling cost associated. Hence, the cost effectiveness will also be varied (Medicinraadet, 
2018) 
 
4.3. Differences in Analytical Approach Methodological Requirements 
This chapter sums up the results of differences in the analytical approach and methodological 
requirements as it relates to Analysis of Subgroups, Differences in types of Analysis, Choice of 
Perspectives, Choice of Discount Rate and Time Horizon, Differences in costing Methods, 
Differences in Utility Value Used, Differences in Willingness to Pay Threshold, Differences in 
choice of Currency Conversion and Differences in Uncertainty Description. 
 
4.3.1. Differences in Types of Analysis 
Moreover, the different types of analysis also play a huge role in the variation in the cost 
effectiveness among those countries.  
      Table 12: EDSS States Improvement 
 

 
 
 
 
 
 
 

Sources; (NICE, 2018) (NCPE, 2019), (Medicinraadet, 2018), (NIPH, 2019) 
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As shown in Table 12, the only country that choose a different type of analysis is Denmark and 
the effect of that will be revealed Table 13.  
 
Table 13: Treatment cost between Norway and Denmark 

Sources: (NIPH, 2019) (Medicineraadet, 2019) 
 
Denmark adoption of Cost Minimization Analysis ‘’CMA’’, whereby the effect of all the 
therapies included in the analysis are considered equal and the priorities are placed on their 
respective serious side effects, which is also expressed in their respective handling costs as 
shown in Table 13.  
 
Due to that, the differences between them are reduced to their cost comparison. As a result, 
it contributes to the rise in the total costs of Alemtuzumab in Denmark compared to Norway 
as seen in Table 13. Hence, the incremental cost is also affected as will be revealed below 
(Drummond et al., 2015). 
 
Category P1: What clinical value does Ocrelizumab offer compared when compared with 
Fingolimod to patients with RRMS who are JCV positive? 
Table 14; Cost Effectiveness Analysis of P1 

 
Source; (Medicinraadet, 2018) 
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Category P2: What clinical value does Ocrelizumab offer compared when compared with 
Natalizumab to patients with RRMS who are JCV negative? 
Table 15; Cost Effectiveness Analysis of P2 

 
Source; Medicinraadet, 2018) 
 
 
Category P3: What clinical value does Ocrelizumab offer to patients where Natalizumab and 
Fingolimod is not a possibility? 
Table 16; Cost Effectiveness Analysis of P3 

 
Source; (Medicinraadet, 2018) 
 
It is imperative to know that the adoption of CUA by Norway implied that ARR and CDP 
endpoints, as well as their respective reduction on the EDSS states in the clinical effectiveness 
drive the economic model. As result, SAE and TWSAE, as well as their respective handling costs 
are excluded in Norway. This also impact the incremental cost that has impact on cost 
effectiveness.  
 
However, with Denmark adoption of CMA, ICER calculation is ignored and the cost 
effectiveness is determined by the incremental cost between therapies. Having said that, with 
incremental costs savings of NOK67,372 and 45,884 for Fingolimod and Natalizumab, it is 
revealed that Ocrelizumab is not cost effective in both P1 and P2 as shown in Table 14 and 
Table 15. However, in P3 as shown in Table 16, the handling cost of SAE add to the rise in the 



  

38 
 

total cost of Alemtuzumab. Hence, Ocrelizumab becomes cost effective with incremental costs 
of DKK128,549. 
 
4.3.2. Differences in Choice of Perspectives on Cost and Outcome 
Additionally, the choice of perspectives on cost and outcome also plays a huge role in the 
variation of cost effectiveness studies in Norway, whereby the U.K., Ireland and Norway adopt 
healthcare perspective – ‘’all costs are consequences are placed on healthcare budget’’. 
 
Table 17. Choice of Perspective as it affects the total cost between Norway and Denmark 

Source; (Medicinraadet, 2018) 
 
 
Moreover, unlike Demark that adopts a societal perspective whereby all the respective costs 
and consequences are contained in the regional budget. In doing so, informal care cost and 
estimation of loss of production by the patients is included in the travel time. As a result, 
Denmark travel cost of Ocrelizumab and Alemtuzumab as shown in Table 17, is 73% and 84% 
higher than that of Norway (Medicinraadet, 2019) (NIPH, 2019) (Drummond et al, 2015). 
 
4.3.3. Choice of Discount Rate and Time Horizon 
Moreover, since MS has no cure, the relevance of the DMTs is to slow down the disease 
progression. In doing so, the disability progression is also reduced. When it comes to the 
perspective of discount rate, disability progression also means that the time for a patient to 
transition to a more severe EDSS state as described in chapter 2.2. is postponed.  Therefore, 
the cost is incurred at the present, but the benefit of health effect is in the future. As a result 
of the divergent time pattern, discount rates help bring both cost and health effect that take 
place in different time to a present value (Drummond et al., 2015).  
 
Having established that, Norway and Denmark adopt the same discount rate of 4%, while that 
of the U.K. is 3.5% and Ireland is 5%. It shows that the incremental costs and incremental 
effects of U.K. will be bigger than that of Denmark and Norway. Hence, it also impacts the cost 
effectiveness (ISPOR, 2012). 
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Category P3: What clinical value does Ocrelizumab offer to patients where Natalizumab and 
Fingolimod is not a possibility? 
Table 18; Cost Effectiveness Analysis of P3 

 
Source; (Medicinraadet, 2018) 
 
In addition, Denmark opts for a 2-year time horizon which lead to incremental cost of 
NOK90,125 and NOK128,549 in favor of Ocrelizumab when compared to Alemtuzumab in P3 
as shown in Table 18. However, in a four-year time horizon, Ocrelizumab is no longer cost 
effective. More importantly, the longer the time horizon, the cheaper the cost of all the 
therapies.  
 
Table 19; List price of Ocrelizumab VS Alemtuzumab 

 
 
 
 
 
 
 
 
 
 
 
 

Source; (NIPH, 2018) 
 
Also, in Norway as seen in Table 19, Alemtuzumab is the most costly therapy among the 
comparators in the first year, but ranked the second in the third year as it has become 80% 
cheaper. These variations also impact the cost effectiveness of Ocrelizumab (NIPH, 2019). 
 
4.3.4. Differences in Costing Method 
As a result of the fact that only Denmark choose the societal perspective, it becomes the only 
country that allows the inclusion of an estimation of loss of patient’s production time 
(Drummond et al., 2015) 
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More importantly, Danish Medicine Agency established that Amgros' used unit cost valuation 
guide to value patients’ time. Therefore, chapter 2.6.3. of Amgros guidelines specified patient 
cost as the time spent by patients and patient caregivers. It is valued at the average hourly 
wage of a salaried employee in Denmark after taxes (Amgros, 2020).  
 
This implies Human Capital Method ‘’HCM’’ because Amgros uses the prognosis of income as 
a proxy to estimate production loss Time absent*rate in wages = Total productivity Cost 
(Drummond et al., 2015). However, as a result of the fact that Ocrelizumab therapy is 
administered twice a year, using HCM for short term absence might overestimate the cost of 
production lost because the patients can make up for the absence when back to work. Also, 
colleagues can as well take over or non-urgent work can also be cancelled (Drummond et al., 
2015) 
 
In the same vein, as a result of SAE associated with Ocrelizumab or other treatments, long 
term absence might also lead to lower productivity cost as a result of workers and jobs 
reallocation, replacement from the unemployment pool and labor can also be replaced by 
capital (Drummond et al., 2015). As a result of the short term and long term effect associated 
with the estimates of productivity costs, total cost might also be affected, which will affect 
incremental cost. Hence, the cost effectiveness is also impacted.   
 
4.3.5. Differences Utility Value Used 
In addition, the differences in utility value used contributes to the variation in the cost 
effectiveness. This is because Ireland, the U.K., and Norway adopt indirect method using either 
EQ-5D or SF-6D or SF-36. Doing so, indirect valuation entails the public might be undervaluing 
the patients’ health description due to veil of ignorance (Eunethta, 2015).  
 
EQ-5D is also prone to ceiling effect in mild condition, while SF-6D is prone to bottom effects 
in severe condition, which affect the estimate of the valuation and affect ICERs when value 
the mild condition using EQ-5D and severe condition using SF-6D. Also, Denmark opting for 
direct method TTO and SG entails the patients might over-value their own health as a result 
of adaptation and coping. That also impacts the valuation estimates and invariably impacts 
the cost effectiveness. Denmark adoption of SG reflect clinical practice and also corrects the 
weakness of TTO because it maximizes real utility (Drummond et al., 2015).  
 
Meanwhile, Denmark uses SF-36, a generic instrument for the analysis in this report. However, 
there is an absence of utility data. Therefore, the author assumes that the fact that Denmark 
does not allow mapping as explained in chapter 3.2.3.6. by Eunethta, might be responsible for 
reasons why the utilities are not reported in the Danish HTA (Drummond et al., 2015)  
 
As a result of the absence of EQ-5D and SF-6D valuation result in the HTA of the respective 
countries, it prevents the author of this project the opportunity to be able to assess the 
Reliability, Validity and Responsiveness of the instruments in response to their respective 
valuation. However, the author will like to enlighten the reader in the following way; take for 
instance an incremental cost of NOK10,000 and incremental effects of 0.15 for EQ-5D, .10 for 
SF-6D and 0.20 for SG. This implies that the ICER will vary between NOK50,000 to NOK100,000. 
This will also impact the cost effectiveness.  
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4.3.6. Differences in Willingness to Pay Threshold 
With willingness to pay threshold, Ireland and the U.K. has a predefined threshold, which 
accounts for some of the reasons why Ocrelizumab become reimbursed in both countries. 
Norway also states a threshold of NOK500,00, but it is not recommended due to ethical and 
technical challenges associated with monetary value for health gains in CBA Eunethta, 2015). 
ICERs of Norway and Ireland are not given for Ocrelizumab (James F. et al., 2015).  
 
Furthermore, Denmark uses WTP as a complementary measure of outcome with the help of 
contingent valuation. As a result, individual WTP is summed up instead of calculating QALYs. 
Therefore, the range of benefits to be valued is not restricted (Drummond et al., 2015). 
 
However, according to chapter 3.2.3.6., it is established that the use of contingent valuation 
of WTP can be used as a complementary measure of outcome by asking a segment of the 
population to value the health outcome in monetary value. In doing so, there is no restrictions 
in the range of benefit valued because individual WTP are simply added together. From that 
point of view, could it be the reason why Ocrelizumab is reimbursed? Even though not cost 
effective in P1 and P2 as shown in Table 14 and Table 15, the therapy is reimbursed and should 
be adopted as a first line treatment for all categories. (Drummond et al., 2015) 
(Medicinraadet, 2018). 
  

 
4.3.7. In light of new evidence, would the decision to reimburse change or remain the same 
in Norway? 
To start, as shown in Table 20 and Table 21, Rituximab has a favorable incremental cost of 
NOK189,903 compared to Ocrelizumab. However, Ocrelizumab has a favorable incremental 
QALY of 0.15 than Rituximab. So, Ocrelizumab is more costly and more effective. Therefore, 
the question arises, how much more is Norway willing to pay for more health gains? 
Commercial agreement might be a tool to reduce the reduce the budget impact on the scarce 
resources. Other referenced countries use it for their reimbursement decision as seen in 
chapter 3.1 and the subchapters. Most importantly, Ocrelizumab if not reimbursed, the long 
term lost in QALY of 0.15 implies an increase in disease progression. Hence, the cost of 
treatment will also rise. Eventually, adopting Rituximab because its less costly may only be 
valid for a short term i.e., the loss of 0.15 QALYs may not lead to the cost savings in the long 
run. 
 

Table 20; List price of Ocrelizumab VS Alemtuzumab 
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Source; (NIPH, 2018) 
 

Table 21; List price of Ocrelizumab VS Alemtuzumab 
 

 
 
 
 
 
 
 

  
 

Source; (NIPH, 2018) 
 
4.3.8. Can the cost effectiveness of any of the countries be adapted to be applied in 
Norwegian settings? 
The author of this project has revealed in chapter 3.1. that cost effectiveness study is just a 
mean to an end i.e., a mean to a reimbursement decision. The author has also further revealed 
that irrespective of the result of cost effectiveness study, the aim of the payer is prudence 
when it comes to public spending for pharmaceuticals as a result benefits of the forgone 
alternative. Hence, various pricing, market access and reimbursement strategy as explained 
in chapter 2.6, chapter 2.7 and chapter 2.8 and as further demonstrated in chapter 3.1. can 
be applied.  
 
In addition, Norway might adopt the grouping of RRMS patients into their JCV status. Analysis 
already revealed that there is a correlation between that and Ocrelizumab lowering the GAL1 
and GAL2 lesion in the brain by 94% and 82% as revealed in Table 10 in chapter 4.2.2. 
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5. Conclusion and Discussion 
 
5.1. Conclusion 
To start, the title of this project ‘’Globalized the Evidence, Localize the Decision’’ implies that 
while EMA grants a market authorization after accessing the Quality, Safety and Efficacy of a 
therapy, EMA has generalized that the evidence will hold true in another setting. However, 
due to some unique factors that vary the biological effects of a therapy among countries, 
access to such therapy is further subject to the reimbursement decision that is informed by 
an execution of an economic evaluation at the respective country’s national, regional and local 
level.  
 
As mentioned in chapter 1., this report objective is to test the idea of generalizability as to the 
reason why the therapy is not reimbursed in Norway. More importantly, the extent to which 
the result from cost effectiveness of Ocrelizumab in Denmark, U.K., Ireland and Sweden can 
hold true in Norway setting. To enable achieve this objective, those factors that cause 
variation in the cost effectiveness analysis among the countries are used. After some critical 
findings, the author also tests the idea of transferability i.e. such that if the result from any of 
those countries can be adapted to be applied in Norway. Hence, the reimbursement of 
Ocrelizumab in Norway. The concussion is expressed in the following two items; 
 
5.1.1. Economic Evaluation; A Tool of Manipulation? 
First, as shown in chapter 3.1., it is obvious that there is a disconnect in prior recommendation 
and the second recommendation that lead to reimbursement in the Ireland and the U.K. In 
addition to that is also the reimbursement of Ocrelizumab in Denmark in all three categories, 
even when category P1 and P2 are not cost effective as explained in chapter 3.2.3.1. 
Therefore, it is obvious that the countries where the therapy is reimbursed entered into a king 
of pricing agreement with the industry, as explained in chapter 2.6, chapter 2.7 and chapter 
2.8.  
 
As a result, it is safe to conclude that economic evaluation results is far from being a tool to 
inform reimbursement, but a tool by the payer to manipulate price of the therapy. Moreover, 
from all the results, it is obvious that all of the countries deviated from their respective 
healthcare architectural design for reimbursement pharmaceutical products as elaborated in 
chapter 2.5. In addition to that is a systematic way of exclusion or inclusion of some costs to 
enable a favorable incremental cost of the standard therapy and make the new intervention 
seem not cost effective – for instance, Norway left out the cost of SAE and TWSAE which would 
impact the estimated number of QALYs with 20-year horizon. Additional, the type of 
perspective is also used to enable an inclusion or exclusion of other costs or the choice of 
horizon of two years in Denmark to influence the incremental costs.  
 
In other words, Economic Evaluation seems more like a tool to twist the hand of the therapy 
manufacturer into entering a form of commercial agreement that involves a huge price 
reduction of the therapy.  
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On the other hand, the author also concludes that the Pharma might also have accepted the 
challenges posed by Economic Evaluation Analysis and devised a way to also use the payers of 
a particular country to influence pricing in the other country.  In other words, the 
pharmaceutical companies also use a differential pricing in the individual respective countries 
in other to influence the reimbursement of the therapy in another country. Otherwise, how 
would one explain the fact that Ocrelizumab is not cost effective in P1 and P2 in Denmark? 
Also, that the therapy becomes cost effective in P3 only for a two-year time horizon and when 
tested against a longer time horizon, the incremental cost in favor of Ocrelizumab came to a 
halt in the 4th year. How then should the Danish Medical Agency conclude that the therapy is 
cost effective in all categories? Sounds like quid pro quo (Medicinraadet, 2018). 
 
Furthermore, since there is no distinct or standard acceptance pathway of economic 
evaluation result, it cannot be generalized. Hence, the result from cost effectiveness of 
Ocrelizumab in Denmark, U.K., Ireland and Sweden cannot hold true in Norway setting.  
 
5.1.2. Cost Effectiveness result does not always capture values 
In chapter 3.2.7, the author reveals that Ocrelizumab is more costly and more effective with 
an incremental cost of NOK189,903 and incremental QALY of 0.15. Therefore, the question 
lies in if Norway will like to pay more for health gains. Eventually, Ocrelizumab is not 
reimbursed because of the cost savings of NOK189,903 in favor of Rituximab.  
 
In addition, even though the choice of time horizon used in the Norway analysis is 20 years, 
the author of this report still assumes that Rituximab cost savings of NOK189,903 might be for 
a short time and in the long run, Ocrelizumab might become dominant ‘’less costly and more 
effective’’. This is because of the special relationship between the disease progression and the 
EDSS states, as well as their respective cost and health gain/loss over time. Below depicts the 
authors assumption; 

 
 

 
 

 
 

 
  

 
 

 
 

  

Figure 1; Increase in Disability VS Quality of Life Figure 2; Increase in Disability VS Cost 

Source; (Gisela Kobelt, 2019) Source; (Gisela Kobelt, 2019) 
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Figure 1 and Figure 2 above depict that as the disease progresses, the quality of life decreases 
over time and the cost of treatment and disability also increases. 

 

 

 

 

 

 

 

 

 

In addition, in Figure 3, timely intervention changes the slope of the disease over time, 
because the less steep the curve is, the longer it takes for the disease to progress into the 
severe EDSS state and the cost associated with treatment and the opportunity of being 
disabled will be saved. So, the cost decreases. However, the key element here is ‘’t’’ time. The 
dotted line shows in figure 3 that the earlier the intervention, the more health is accrued and 
the more cost is saved.  

This illustration, takes us back to relevance of Ocrelizumab 0.15 QALY gained against 
Rituximab at the expense of NOK189,903. So, the question to ask now is, how big is 0.15 QALY? 
NIPH asserts that the variation between therapies in terms of QALY gains might seem small 
ranging between 0.0127 and 0.3717. To contextualize the numbers, the average differences 
between QALY gained between alternatives when all published economics evaluation for one 
year is 0.07. The average in lifestyle intervention is 0.03, while the average for oncology and 
cardiovascular intervention is 0.07. Therefore, one can establish that 0.15 QALY gained for 
Ocrelizumab against Rituximab is substantial (NIPH, 2019).  

In light of that, more research should be conducted by the Norwegian Medicine Agency by 
asking the question; what is the impact in the delay of 0.15 QALY on patient’s progression on 
the EDSS scale to a more severe disease ‘’especially when SAE and TWSAE are included in a 
20-year time horizon’’? What is the short and long run of the delay on cost vis-à-vis cost 
savings of Ocrelizumab? This illustration help show further that cost effectiveness does not 
always capture value.  

5.2. Discussion 
This sub chapter discusses the Main Findings, the report Limitation, the Findings in Similar 
Studies and Future Research. 

Figure 3; Intervention VS QOL Figure 4; Intervention VS cost 

Source; (Gisela Kobelt, 2019) Source; (Gisela Kobelt, 2019) 
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5.2.1. Main Findings 
To start, one of the most significant findings is that cost effectiveness of therapy among 
countries will always vary as a result of factors ranging from disease prevalence to variation in 
clinical practice to mention a few. Therefore, the generalizability assumption by EMA cannot 
hold true in any of the countries compared. In addition to that, research also reveals that the 
entire cost effectiveness study cannot be transfer as a result of each country’s autonomy on 
which types of analysis, perspective, time horizon to choose etc. For instance, as a result of 
Denmark choice of comparators that is driven by aftermath of JCV test and result, clinical data 
become difficult to transfer to Norway.  
 
In the same vein, Denmark resource use and cost is also difficult to transfer as a result of the 
option of societal perspective whereby the opportunity cost of patient time is included. Also, 
Denmark adoption of CMA whereby all alternatives are presumed to have similar effect and 
their respective comparison are reduced to cost. Therefore, handling cost as a result of SAE 
and TWSAE will be difficult to transfer to the other three countries, especially Norway that 
excluded it. Furthermore, JCV test is compulsory for patients in Denmark, as a result, startup 
cost is mandatory for all the comparators in their respective groups P1, P2 P3 and such startup 
costs will be hard to transfer to other countries.  
 
Additionally, the economic model in Norway is driven by the ARR and CDP, therefore the 
handling cost of SAE and TSAE are excluded. That will also be difficult to transfer to Denmark 
‘’that focuses strictly on all of the costs’’ and to other countries. In addition to that is the 
Norway inclusion of an off label therapy in the clinical routine. That is also not transferred to 
the other countries. In short, the U.K. specifically rejected the inclusion of Rituximab when 
suggested by one of the clinicians. While the U.K. and Norway choose a 20-year time horizon, 
Denmark choose two years with which the author assumes might be too short to factor in all 
the costs and the consequences relating to the intervention. 
 
However, the research also finds that some elements of cost effectiveness of a certain country 
can indeed be adapted to be applied in other country. For instance, chapter 2.3. already 
reveals that Norwegian Institute of Public Health ‘’NIPH’’ conducted a Health Technology 
Assessment ‘’HTA’’ including a network meta-analysis on 11 different medicines for RRMS. In 
the study, it was established that one important acknowledged risk of DMT is progressive 
Multifocal Leukoencephalopathy ‘’PML’’. PML is caused by the infection of the brain with John 
Cunningham Virus ‘’JCV’’ which destroys the myelin sheaths of nerves in patients with 
decreased function of the immune system. Hence, approximately 25% of patients die within 
6 months and the survivors have increased long-term disability (NIPH, 2019). Therefore, the 
initial JCV test in Denmark enables patients to be assigned the comparators that match their 
safety status. As a result, Ocrelizumab has an impressive performance lowering the lesion for 
GAL1 and GAL2 by about 94% and 80% as revealed in Table 10 of chapter 4.2.2.  
 
5.2.2. Limitation 
One of the limitation of this research is that most important documents are redacted. None 
of the countries actually reveal ICER for Ocrelizumab. As a result, the author of this report had 
to glean through all the published HTA from Norway to be able to calculate the incremental 
costs and effects for Norway. As a result, the author left out the ICER calculation in case the 
result might not reflect the true and fair value. In addition, the difficulties to translate some 
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of the content of HTA into English is a huge hurdle. More so, all the cost had to be converted 
to Norwegian NOK using the purchasing power parity to enable their comparability. More 
importantly, Norway defines severity in both clinical level and HTA level. The latter is 
measured as an ‘absolute shortfall’ that is defined as the expected loss of future health in 
QALYs (NIPH, 2019), while the clinical severity is measured on the EDSS scale as explained in 
chapter 2.2. However, the author is not able to link the severity expressed in DALYs mentioned 
in Wallin, M. T. et al. article to the patient’s EDSS scores. 
 
Moreover, as a result of lack of information on budget impact, the author is not able to assess 
the impact on the variation among the countries. Also, lack of CE plane, the CEAC and CEAF 
limit the author of this report to be able to compare the respective impacts and predicts the 
impact of some inclusion or exclusion of some uncertainty parameters could influence the 
probability of cost effectiveness. 
 
Finally, due to the broad perspective of this report, it challenges the author to go back in time 
and revised the content of HTA learn in the previous semester. The complexity of the content 
of HTA studies took the author a while to be able to read through all the HTAs in about eight 
countries. That was time consuming and putting together the necessary information to build 
this report is a huge task. Irrespective of these limitations.  The author is enthusiastic about 
the findings. 
 
5.2.3. Finding in Similar Studies 
The few similar studies the author is able to find are the following; first, ‘’Transferability of 
Economic Evaluation Results by Michael Drummond and Francis Pang’’. Second, ‘’A decision 
chart for Assessing and Improving Transferability of Economics Evaluation Results Between 
Countries by Welte et al’’. Third, ‘’The Transferability of Economic Evaluations; Testing the 
Model of Welte by Saskia et al’’. Fourth, ‘’Transferability of Economic Evaluations Across 
Jurisdictions; ISPOR Good Research Practices Task Force Report’’.  
 
In light of that, the Drummond and Pang is the most similar to this project because some of 
the factors limiting transferability as expressed in this report is inspired by them. However, 
they took the research further to express the strategies to deal with the issues of 
transferability and proposed Modelling Approach, Multinational Clinical Trials, as well as their 
respective costing methods (Drummond & Pang, 2001) 
 
Also, the second is also similar. However, they also include the method for improving 
Transferability and accessing the uncertainties of Transferability result using the Knock-out 
Criteria (Welte, R et al., 2004). Moreover, the third study from ISPOR is more of a paternalistic 
approach to transferability. It was conducted as a good research practice of transferability 
across national borders (Drummond, Barbieri et al., 2009) and fourth, is conducted to assess 
how the Welte’s Knock-Out Model influence costs and effects estimates during transferability. 
 
5.2.4. Future Research 
To start, as pointed out in Chapter 5.1.2. It would be interesting to conduct more research on 
the impact in the delay of 0.15 QALY on patient’s progression on the EDSS scale to a more 
severe disease. As well as the short and long term effect of the delay on cost vis-à-vis cost 
savings of Ocrelizumab?  
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In addition, it would also be interesting to conduct further research on the impact of costs and 
QALYs by transferring the Denmark Approach in Norway settings. Most importantly, it would 
be interesting using Welte’s model to improve the probable uncertainties as stated in Chapter 
5.2.4. on the findings (Knies, S., et al., 2009).   
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5.2. Declaration in Lieu of Oath 
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Appendix 1 Conclusion of Denmark Cost Effectiveness Study 
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Appendix 2; Breakdown of Costs in Denmark  
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Appendix 3; Initial write-up of Clinical Effectiveness and Safety of Norway, Denmark, the 
U.K. and Ireland 
RRMS 
3.3.1. Choice of Comparators 
A crucial alternative should be an existing care, but it is important to consider whether the 
existing care itself is the best alternative. This is because any alternatives can look good when 
compared to a comparator that is sufficiently bad. This is one of the reasons why placebo is 
not usually a preferred option in HTA. However, since RRMS does not currently have any 
authorized therapy for its treatment, placebo might be a viable alternative. Therefore, the 
relevant alternatives are most efficient alternatives, Standard Treatments, Consideration of 
No Treatments and Placebo. Meanwhile, as a result of the devastating effect of MS, no 
treatment options will not be considered (Drummond, 2015). 
 
More importantly, as discussed in chapter 2.6.4., it was established that all newly launched 
medicines in Germany are reimbursed by the sickness funds unless exclusion is stated by law 
like the OTC, lifestyle medicine and minor ailment. More so, such newly launch therapy is 
clustered in the groups of medicine with the same therapeutic value and subject to a 
maximum amount. However, the price is later renegotiated after 12 months. Therefore, 
Germany reimbursement criteria is automatic granted for every newly launch therapies. As a 
result, the comparison of the factors that cause variation in cost effectiveness analysis might 
not be comparable with other reference countries. 
 
Except for a few DMTs that were withdrawn from some of the referenced countries including 
Norway were as a result of safety concern. Therefore, most DMTs included as the comparators 
for Ocrelizumab include; Placebo, Rituximab, Alemtuzumab, Interferon beta-1a (Avonex), 
Dimethyl fumarate, Fingolimod, Glatiramer acetate, Interferon beta-1a, Natalizumab, 
Peginterferon beta-1a, Interferon beta-1a SC and Teriflunomide. However, since interferon-
beta 1a is the first line treatment for RRMS in most of these countries, the main comparative 
effectiveness was done between Ocrelizumab and interferon-beta 1a. 
 
Furthermore, for Norway, the main comparator used are Placebo or Interferon beta-1a. The 
comparator used for both Ireland and the United Kingdom is also interferon beta-1a. In 
addition, the comparators used in Denmark HTA are categorised into three parts. The first P1 
are RMS patients who have disease activities on first line therapy and who are John 
Cunningham Virus ‘’JCV’’, including RMS patients with a particularly high disease activity, who 
have not been previously treated are JCV positive. Therefore, the comparator for P1 is 
Fingolimod. P2 comprises of RMS patients who have disease activities on first line therapy and 
who is JCV negative. Including RMS patients with particularly high disease activity that had not 
been previously treated and which are JCV negative Therefore, the comparator for P2 is 
Natalizumab. P3 on the other hand are RMS patients who have disease activity on first line 
therapy and treatments with neither Natalizumab nor Fingolimod is possible, but with high 
disease activities that had not been treated before. Therefore, the comparator for P3 is 
Alemtuzumab (Medicinradet, 2019). 
 
Moreover, as a result of lack of publicized HTA for the Netherlands, the country will be 
excluded in the main analysis. Also, even though the comparator in the Swedish HTA is 



  

54 
 

Placebo, most useful contents in the published HTA are redacted. Therefore, some of the 
comparisons for Sweden will also be skipped (TLV, 2018).  
 
Finally, the countries to be compared in this part are United Kingdom, Norway, Ireland and 
Denmark. 
 
3.3.1.1. Clinical Effectiveness 
Annualized Relapse Rate ‘’ARR’’, Confirmed Disability Progression ‘’CPD’ ’and the MRI 
lesion/change in EDSS are the criteria to measure the clinical effectiveness of Ocrelizumab in 
comparison to its comparators. 
 
Ireland 
To start, the primary end point is Annualized Relapse Rate. Therefore, with the intervention 
of intravenous 600mg dose of Ocrelizumab every 24 weeks and with 44µg dose of 
subcutaneous interferon beta-1a for 96 weeks for Ireland, the ARR was 0.16 for Ocrelizumab, 
while its 0.29 for Interferon beta-1a which represents about 44% relative risk reduction rate.  
  
In addition, disability progression at 12 weeks was 9.1% in the ocrelizumab group, while that 
of interferon beta-1a group is 13.6%, representing a 40% lower risk with ocrelizumab. 
Moreover, the disability progression for Ocrelizumab group is 9.1% and 13.6% respectively for 
interferon beta-1a group. This leads to about 33% relative risk reduction. More importantly, 
in the intention to treat population, about 47.9% of patients in the ocrelizumab group had no 
evidence of disease activity by 96 weeks as compared to 29.2% interferon beta-1a group. 
 
For MRI related case, secondary end point is the total mean of gadolinium enhancing lesions 
(GAL) per T1 weighted MRI scan, which is 0.42 and 0.45 for Ocrelizumab and 0.98 and 1.26 for 
interferon beta-1a group. This represents about 57% lower of lesions with Ocrelizumab groups 
(NCPE, 2018). 
 
Conclusion 
For Ireland, with ARR rate of 0,16 for Ocrelizumab and 0,29 for Interferon beta-1a, the 
absolute risk reduction of ARR is -0.13, which corresponds to a relative risk of 0.55 or a relative 
risk reduction of 0.45. This implies that Ocrelizumab reduces the annual relapse rate by 45% 
when compared by interferon beta-1a. In addition, in the CDP rate, with 9,1 for Orelizumab 
and 13,6 for Interferon beta-1a. This implies that Ocrelizumab reduces the risk of CPD by 33% 
in comparison with Interferon beta-1a. Finally, in the secondary endpoint, Ocrelizumab has 
a 57% lowers lesions than Interferon beta-1a in T1 and 64% for T2.  
 
 
Norway 
Like Ireland, the primary endpoint for RRMS patients in Norway is the ARR. So, for Norway, 
Alemtuzumab, natalizumab and ocrelizumab were ranked as the best three treatments when 
it comes to the ARR with probabilities of 91%, 88% and 85% respectively. A patient treated 
with Alemtuzumab will experience 0.14 relapses per year in comparison with relapses per year 
with Placebo treatment. Natalizumab overlaps with those of Alemtuzumab with relapses of 
0.17 relapses, while Ocrelizumab has relapses of .018. in addition, Rituximab has a relapse rate 
of 0.23 respectively. 
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Furthermore, for Norway, the disability progression rate is expressed in the log risk scale and 
presented as the number of patients per 1,000expected to experience disability progression 
during the trial. Having established that, Ocrelizumab, Alemtuzumab and Natalizumab are the 
best treatment when it comes to disability progression rate with probabilities of 77%, 77% and 
71% respectively. Although, not statistically significant, 86 patients per 1,000 treated with 
Ocrelizumab and 88 patients treated with Rituximab are expected to experience a disability 
progression in comparison with 161 per 1,000 of patients treated with placebo. 
 
In addition, for MRI, Natalizumab, Alemtuzumab and Rituximab are ranked the best treatment 
with 89% or 0,26, 82% or 0,18, and 76% or 0,25 respectively when compared with 0,10 for 
Placebo. Treatment with natalizumab would experience a change in EDSS of -0.26 steps during 
the course of the trial in comparison with 0.10 steps of Placebo treatment. However, a change 
in EDSS less than 0.5 steps may not be clinically significant. Therefore, these scores for MRI 
might be invalidated (NIPH, 2019). 
 
Conclusion 
For Norway, with Alemtuzumab ARR of 0.14, Natalizumab with 0.17 relapses, Ocrelizumab 
with 0.18 and Rituximab with 0.23 respectively compared to 0.53 ARR for Placebo. This 
corresponds to a relative risk of 0.26, 0,32, 0,34 and 0,43 or a relative risk reduction of 0.45. 
This implies an ARR reduction rate by 73%, 68%, 66% and 57% for Alemtuzumab, 
Natalizumab, Ocrelizumab and Rituximab in comparison with Placebo. In addition, in the 
CPD rate, Alemtuzumab comprises of 87 patients with confirmed disability progression, while 
Natalizumab comprises of 97 patients, Ocrelizumab with 86 and Rituximab with 88 patients 
respectively compared to 161 patients for Placebo. This translates to hazard ratio of 0,54 for 
Alemtuzumab, 0.60 for Natalizumab, 0,53 for Ocrelizumab and 0,55 for Rituximab. This 
implies that Alemtuzumab, Natalizumab, Ocrelizumab and Rituximab reduce the risk of 
confirmed disability progression by 46%, 40%, 47%, 45% comparison with Placebo. Finally, it 
is established that a change in EDSS less than 0.5 steps may not be clinically significant. 
Therefore, these scores for MRI might be invalidated (NIPH, 2019). 
 
United Kingdom 
For U.K. also, the primary endpoint of the ARR. Therefore, Ocrelizumab has the annualized 
relapse rate of 0.16, while Interferon beta-1a has 0,29.  
 
More so, for Ocrelizumab, at 95% confidence interval, the CPD at 3 months is 9.8 in 
comparison to the CPD rate for Interferon beta-1a of 15.2. In the same vein, the CPD at 6 
months for Ocrelizumab is 7.6 in comparison to 12.0 for Interferon beta-1a. This represents 
that few patients had confirmed disability progression at 3 months and 6 months respectively 
for Ocrelizumab in comparison with Interferon beta-1a. Therefore, Ocrelizumab reduces 
relapses and slows disability (NICE, 2019). In other words, Ocrelizumab slows down the 
disability progression when compared with Interferon beta-1a. 
 
Furthermore, it is established that some benefits related to improvement in EDSS might not 
have been captured adequately in the modelling. However, it is noted that the economic 
model allows patients disability to improve at the same rate for Ocrelizumab and all the 
comparators. Moreover, the clinical experts stated that if not for the fact that the 
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improvement of EDSS is underestimated in the modelling, it might not be overemphasized 
that Ocrelizumab improve EDSS state more than other DMTs, especially in patients with 
severe relapses (NICE, 2019). 
 
Conclusion 
For U.K., the absolute risk reduction of ARR is the same as Ireland with -0.13, which 
corresponds to a relative risk of 0.55 or a relative risk reduction of 0.45. This implies that 
Ocrelizumab reduces the annual relapse rate when compared by interferon beta-1a by 45%. 
In addition, the U.K. differs in the CPD rate in comparison with Ireland. Ocrelizumab has an 
absolute reduction of -5.4 for 12 weeks and -4.4 for 24 weeks, which corresponds to a hazard 
ratio of 0.64 and 0,63 for both 12 weeks and 24 weeks respectively. This implies that 
Ocrelizumab reduces the risk of confirmed disability progression by 36.5% in comparison 
with Interferon beta-1a. It is further asserted that Ocrelizumab has a favorable CPD than most 
of its comparators. Finally, the total mean of gadolinium enhancing lesions (GAL) per T1 
weighted MRI scan is not reported, however the clinical experts stated that if not for the fact 
that the improvement of EDSS is underestimated in the modelling, it might not be 
overemphasized that Ocrelizumab improve EDSS state more than other DMTs, especially in 
patients with severe relapses (NICE, 2019). 
 
Denmark 
Ocrelizumab VS Interferon beta-1a 
The comparators of Ocrelizumab in Denmark are divided into three sub populations. The first 
one is Fingolimod for category P1. The second is Natalizumab for category P2 and the third is 
Alemtuzumab for category P3.  
 
Category P1: What clinical value does Ocrelizumab offer compared when compared with 
Fingolimod to patients with RRMS who are JCV positive? 
To start, Ocrelizumab has an ARR rate of 0,16 compared to Interferon beta-1a of 0,29. This 
leads to a relative risk of 0,55 and a relative risk reduction of 45% in favor of Ocrelizumab. In 
the same vein, Fingolimod has an ARR of 0,195 compared to 0,40 for Placebo. This implies a 
relative risk of 0,49 and relative risk reduction of 51% in favor of Fingolimod.  
 
In addition, Ocrelizumab has a CPD of 0,091 when compared to 0,136 of Interferon beta-1a. 
This implies a relative risk of 0,67 or 33% relative reduction risk in favor of Ocrelizumab.   points 
when compared to fingolimod. In the same vein, Fingolimod has a CPD rate of 0,25 compared 
to 0,29 for Placebo. This leads to a relative reduction of 0,86 or 14% relative risk reduction. 
 
Moreover, with a relative reduction of 94% for Ocrelizumab compared to Interferon beta-1a 
and a relative reduction of 82% and 67% for Fingolimod when compared with Placebo. The 
good clinical effectiveness of Ocrelizumab is partly explained by its almost complete 
suppression of gadolinium enhancing lesions (GAL) per T1 lesion and new or enlarged T2 
lesions.  
 
Conclusion 
Both Ocrelizumab and Fingolimod have a similar outcome with the ARR. However, with a 
relative risk reduction of 33% compared to 14% of Fingolimod, Ocrelizumab reduces the CPD 
better than Fingolimod. In addition, Ocrelizumab almost suppressed the gadolinium 
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enhancing lesions (GAL) per T1 and T2 in compared to Fingolimod. It is reflected in the fact 
that only 5 patients out of 718 had active lesions after 24 months. However, in respect to the 
two critical endpoints, Ocrelizumab for patients with RMS who are JCV positive provides 
better clinical added value compared to fingolimod (medicineraadet, 2018) 
 
Category P2: What clinical value does Ocrelizumab offer compared when compared with 
Natalizumab to patients with RRMS who are JCV negative? 
After 96 weeks, the ARR of patients treated with Ocrelizumab is 0,15, while that of Interferon 
beta-1a is 0,29. This leads to an absolute reduction of -0,14, which implies a relative risk of 
0,52 and a relative risk reduction of 48% for Ocrelizumab when compared to Interferon beta-
1a. In the same vein, patients treated with Natalizumab also has a low ARR of 0,23 in 
comparison with 0,73 for Placebo. This implies a relative risk of 0,31 and a relative risk 
reduction of 68% for Natalizumab when compared to Placebo. 
 
In addition, patients treated with Ocrelizumab has a CPD of 9.1 compared to 13.6 for 
Interferon beta-1a. This leads to a hazard ratio of 0,58 and a relative risk reduction of 42% for 
Ocrelizumab when compared to Interferon beta-1a. In the same vein, Natalizumab has a CPD 
of 17,0 compared to 29,0 for Placebo. This leads to a hazard ratio of 0.59 and a relative risk 
reduction of 41% for Natalizumab compared to Placebo. 
 
Moreover, as mentioned in the third paragraph of P1 category, Orelizumab has a relative 
reduction of 94% compared to Interferon beta-1a and a relative reduction of 91% for 
Natalizumab when compared with Placebo.  
 
Conclusion 
First, Ocrelizumab has a better ARR of 48% compared to Natalizumab. Also, considering that 
the CPD of Interferon beta-1a which is the comparator of Ocrelizumab is 13.6 and it is better 
that the CPD of 17.0 for Natalizumab. Therefore, the fact that Ocrelizumab CPD of 9.1 is better 
than Interferon beta-1a implies that Ocrelizumab reduces confirmed disability progression at 
a significant rate than Natalizumab. More so, for secondary endpoint, Ocrelizumab almost 
complete suppression of gadolinium enhancing lesions (GAL) per T1 lesion and new or 
enlarged T2 lesions is better explained in the fact that only 5 patients out of 718 who are 
treated with Ocrelizumab have active lesions after 2 years, compared to 97 of patients treated 
with Natalizumab. Conclusively, Ocrelizumab has a better outcome for the three critical 
endpoints when it comes to Category P2 clinical effectiveness. 
 
Category P3: What clinical value does Ocrelizumab offer to patients where Natalizumab and 
Fingolimod is not a possibility? 
In the event that Natalizumab and Fingolimod is not an option, Alemtuzumab can be 
compared to Ocrelizumab. In doing that, Interferon beta-1a can be a viable comparator for 
both Ocrelizumab and Almetuzumab. 
 
Alemtuzumab VS Interferon beta-1a 
RMS patients who have disease activity on first-line therapy and where neither treatment 
natalizumab or fingolimod is an option. Also including RMS patients with particularly high 
disease activity that has not previously been treated. To start, with intervention of 
Alemtuzumab, having Interferon beta-1a as a comparator, the annual relapse rate ARR is 0.18 
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compared to 0.39 Interferon beta-1a. This leads to an absolute reduction rate for ARR of -0.21, 
which implies 0,46 relative risk or 54% relative risk reduction. 
 
Confirmed Disability Progression CDP after 12 weeks had not been reported. Meanwhile, the 
total mean number of gadolinium enhancing lesions (GAL) per T1 is 0.2 with alemtuzumab at 
24 months in comparison with 0.3 with Interferon beta-1a. In the same vein, the average 
number of new or recent augmented hyper intense T2 lesions is 2.3 with alemtuzumab 
compared with 3.2 with Interferon beta-1a.  
 
Comparative Analysis between Ocrelizumab and Alemtuzumab  
It is imperative to know that Ocrelizumab has already been compared to Interferon beta-1a in 
the first paragraph of category P2. In addition, Alemtuzumab is also compared to Interferon 
beta -1a. In doing so, Alemtuzumab ARR has an absolute reduction rate of -0,21 compared to 
-0,14 for Ocrelizumab. In other words, a relative risk reduction of 54% for Alemtuzumab is 
favorable than 48% for Ocrelizumab. 
 
The CDP after 12 weeks is not reported because comparative analysis is not performed for this 
endpoint. More so, when compared with Interferon beta 1-a, the total mean number of 
gadolinium enhancing lesions (GAL) per T1 was reduced by 33% with Alemtuzumab in two 
separate trials. Also, with total mean number of gadolinium enhancing lesions (GAL) per T2 is 
reduced by 28% with Alemtuzumab. In the same vein, gadolinium enhancing lesions (GAL) per 
T1 lesion and new or enlarged T2 lesions has a relative reduction of 94% with Ocrelizumab 
treatment when compared to Interferon beta-1a. 
 
Conclusion 
When Natalizumab and Fingolimod is not an option, Alemtuzumab can be compared to 
Ocrelizumab. To do that, Interferon beta-1a is a common comparator for both Ocrelizumab 
and Alemtuzumab. For ARR, Alemtuzumab has a favorable outcome in reducing the 
annualised relapse rate by 54% compared to 48% for Ocrelizumab. CPD is not reported, but 
Ocrelizumab reduces T1 lesion and new or enlarged T2 lesions with a relative reduction of 94% 
with Ocrelizumab treatment when compared to Interferon beta-1a. 
 
 
 
 
3.3.2. Safety 
For safety, Serious Adverse Event ‘’SAE and treatment withdrawal as a result of adverse event 
will be used as the criteria for safety assessment of Ocrelizumab clinical effectiveness when 
compared to its comparators. It is expressed in risk ratios of number of patients (per 1000) 
expected to experience one or more serious adverse event over a specified duration of a typical 
trial. In addition, treatment withdrawal as a result of SAE would also be used.   
 
For Ireland, it is established that about 80% of patients in the trial reported an adverse event 
to Ocrelizumab, which might also be similar to the rate of adverse events in comparison with 
Interferon beta-1a. However, serious adverse events is the same with Ocrelizumab when 
compared to Interferon beta-1a.  
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For Norway, at 95% Confidence Interval, Rituximab has 0.40, Ocrelizumab has 0.74 and 
Fingolimod has 0.79 in SAE in compared to Placebo. These translate to 60%, 26% and 21% 
relative risk reduction rate.  
 
In the same vein, when it comes to treatment withdrawal as a result of AE, Rituximab, 
Natalizumab and Alemtuzumab at 95% confidence interval and with probability of 92%, 80% 
and 74% respectively. The relative risks of the aforementioned treatments are 0.19, 0.46 and 
0.54 respectively (NIPH, 2019).  
 
Conclusion 
Rituximab, Ocrelizumab and Fingolimod are ranked the best treatment with outcome 
probability of 94%, 69% and 65% respectively, which translates to 60%, 26% and 21% relative 
risk reduction rate. More so, Rituximab, Natalizumab and Alemtuzumab at 95% confidence 
interval are ranked the best treatments when it comes to treatment withdrawal due to AE 
with probability of 92%, 80% and 74% respectively. This implies 81% relative risk reduction for 
Rituximab, 54% for Natalizumab and 46% Alemtuzumab in comparison to Placebo (NIPH, 
2019). 
 
For U.K., it is established that PML is a possible adverse event with Ocrelizumab among other 
DMTs. Therefore, the PML for Ocrelizumab varies from 1.0% and 2.1%. In addition, even 
though the SAE of Natalizumab is not stated, it is established that the rate is lower than that 
of Ocrelizumab.  
 
In the same vein, Natalizumab, Alemtuzumab and Ocrelizumab with discontinuation rate as a 
result of AE of 2.21, 3.0 and 6.19 in comparison with Interferon beta-1a of 9.34. This leads to 
a relative risk of 0.23, 0.32, 0.66 respectively (NICE, 2019).  
 
Conclusion 
For AE, the relative risk reductions are 76%, 68% and 34% for Natalizumab, Alemtuzumab and 
Ocrelizumab in comparison to Interferon Beta-1a. In addition, although the SAE rate of 
Interferon beta-1a is not stated, it is established that the adverse events were likely to be less 
frequent with ocrelizumab than with other similar therapies, including alemtuzumab. Also, 
one-third of patients having alemtuzumab experience autoimmune diseases such as thyroid 
diseases, so monitoring is needed for 48 months after stopping treatment. Additionally, the 
number of cases of breast cancer reported was higher for patients having ocrelizumab than 
for interferon beta‑1a. However, the number of cases with ocrelizumab is low and there was 
no statistically significant difference between the rate of breast cancer for patients having 
ocrelizumab compared with the general population. Finally, adverse events such as fatigue 
and ability to concentrate experienced with other treatments, such as beta interferons, do not 
occur with ocrelizumab (NICE, 2019) 
 
For Denmark, to enable compare the safety of Ocrelizumab in comparison to the respective 
comparative, the SAE and treatment withdrawals due to AE will be analyzed in the three 
categories as was done in chapter 3.3.1 above.  
 
Category P1: What clinical value does Ocrelizumab offer compared when compared with 
Fingolimod to patients with RRMS who are JCV positive? 
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SAE is slightly lower with Fingolimod treatment with average of 12,55 when compared to 13,2 
of Placebo in both study. In addition, 6.9 SAE is recorded for Ocrelizumab treatment in 
compared to 8,7 for Interferon beta-1a. This leads to a relative risk of 0,95 of Fingolimod in 
comparison to Place and 0,79 of Ocrelizumab compared to Interferon beta-1a. Hence, 
Fingolimod has a relative risk reduction of 5% when compared to Placebo, but Ocrelizumab 
has a relative risk reduction of 21% when compared with Interferon beta-1a.  
 
Furthermore, Fingolimod has 7.5 rate of discontinuation of treatment as a result of SAE 
compared to 7.7 of Placebo, which leads to 0,97 relative risk or 3% relative risk reduction for 
Fingolimod in comparison with Placebo. In the same vein, Ocrelizumab rate is 3.5 compared 
to 6.2 of Interferon beta-1a. This leads to a relative risk of 0,56 or 43% relative risk reduction 
for Ocrelizumab in comparison to Interferon beta-1a (Medicineradet, 2018). 
 
 
 
Conclusion 
First, Ocrelizumab has a favorable SAE of 26% compared to Fingolimod. However, even though 
both Fingolimod and Ocrelizumab do not have the same comparator, the SAE of Interferon 
beta-1a of 8,7, which is a comparator for Ocrelizumab is much lower than the SAE of 
Fingolimod of 12,55. Therefore, the fact that the SAE of Ocrelizumab of 6,9 is lower than its 
comparator Interferon beta-1a of 8,7 implies that Ocrelizumab has a better safety profile than 
Fingolimod. In addition, Ocrelizumab has a favorable SAE of 43% when compared to 
Fingolimod and because they do not have the same comparator, rate of discontinuation due 
to SAE for Ocrelizumab comparator is favorable when compared to Fingolimod. More 
importantly, the fact that 3.5 rate of Ocrelizumab is favorable than 6,2 of its own direct 
comparator implies that Ocrelizumab reduced rate of discontinuation when compared to 
Fingolimod (Medicineradet, 2018). 
 
 
Category P2: What clinical value does Ocrelizumab offer compared when compared with 
Natalizumab to patients with RRMS who are JCV negative? 
To start, patients treated with Ocrelizumab have 6.9% Serious Adverse Effect in comparison 
to 8.7% of patients treated with Interferon beta-1a. This leads to an absolute difference of -
1.8 and relative risk of 0.79 and a relative risk reduction of 21%. More so, Natalizumab safety 
profile is 19,0 of SAE in comparison to 24,0 Placebo. This leads to -5 absolute relative 
difference and a relative risk of 0.79., which implies a relative risk reduction of 21%.  
 
For treatment withdrawal due to SAE, Ocrelizumab has 3,5 compared to 6,2 for Interferon 
beta-1a. This leads to 0,56 relative risk or 44% relative risk reduction in favor of Ocrelizumab. 
More so, Natalizumab has 6,0 when compared to Placebo of 4,0, which leads to 1,5 relative 
risk or relative risk increase of 50% in favor of Placebo (Medicineradet, 2018).  
 
Conclusion 
First, Ocrelizumab has a favorable SAE of 6,9% compared to Natalizumab. However, even 
though both Natalizumab and Ocrelizumab do not have the same comparator, the SAE of 
Interferon beta-1a of 8,7, which is a comparator for Ocrelizumab is much lower than the SAE 
of Natalizumab of 19,0. Therefore, the fact that the SAE of Ocrelizumab of 6,9 is lower than its 



  

61 
 

comparator Interferon beta-1a of 8,7 implies that Ocrelizumab has a better safety profile than 
Natalizumab. In addition, Ocrelizumab has a relative risk reduction of 44% when compared 
with Interferon beta-1a. Meanwhile, even when Natalizumab performs poorly than its own 
comparator, Ocrelizumab performs better than both Natalizumab and Placebo, its 
comparator. This implies that Ocrelizumab rate of withdrawal due to SAE is way lower than 
Natalizumab (Medicineradet, 2018).  
 
Category P3: What clinical value does Ocrelizumab offer to patients where Natalizumab and 
Fingolimod is not a possibility? 
As it was done in category P3 for in chapter 3.3.1 Clinical Effectiveness, in the event that 
neither Natalizumab nor Fingolimod is not an option, Alemtuzumab can be compared to 
Ocrelizumab. In doing that, Interferon beta-1a can be a viable comparator for both 
Ocrelizumab and Almetuzumab. 
 
Alemtuzumab VS Interferon beta-1a 
SAE for Alemtuzumab is 20,0 compared to 22.0 for Interferon beta-1a. This leads to relative 
risk of 0,91 and a relative risk reduction of 9% in favor of Alemtuzumab. In addition, for 
treatment discontinuation as a result of AE, Alemtuzumab scores a lower incidence rate of 3,0 
when compared to 7,0 of Interferon beta-1a. This leads to a relative risk of 0,43 and a relative 
risk reduction of 57%. (Medicineradet, 2018). 
 
Comparative Analysis between Ocrelizumab and Alemtuzumab 
As analyzed in the above paragraph, Alemtuzumab has relative risk reduction rate for SAE of 
9% when compared to Interferon beta-1a. Meanwhile, patients treated with Ocrelizumab 
have 6.9% Serious Adverse Effect in comparison to 8.7% of patients treated with Interferon 
beta-1a. This leads to an absolute difference of -1.8 and relative risk of 0.79 and a relative risk 
reduction of 21%. 
 
In the same vein, Alemtuzumab scores a relative risk reduction of 57% on treatment 
discontinuation as a result of SAE when compared to Interferon beta-1a. Meanwhile, 
Ocrelizumab rate is 3.5 compared to 6.2 of Interferon beta-1a. This leads to a relative risk of 
0,56 or 43% relative risk reduction for Ocrelizumab in comparison to Interferon beta-1a  
(Medicineradet, 2018). 
 
Conclusion 
Ocrelizumab with 21% relative risk reduction rate of SAE is more favorable when compared 
with 9% Alemtuzumab. Therefore, the safety profile of Ocrelizumab when it comes to SAE 
endpoint is more favorable than Alemtuzumab. In addition, with 57% rate of treatment 
discontinuation due to SAE in comparison with 43% for Ocrelizumab, it is obvious that 
Alemtuzumab has a better safety profile on treatment discontinuation as a result of SAE when 
compared to Ocrelizumab (Medicineradet, 2018). 
 
 
3.3.3. Cost Effectiveness 
So, for Ireland, the U.K. and Norway, the Cost Utility Analysis ‘’CUA’’ of Ocrelizumab and its 
respective comparators is done and will be analyzed and compared. Therefore, the analysis 
compared will be expressed in Incremental Cost Effectiveness Ratio, which implies having 
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incremental costs of the new intervention and its comparators in the numerator and its 
corresponding incremental effects at the denominator. The cost will be expressed in monetary 
terms, while the effects will be expressed in QALY. Moreover, the outcome of that will be 
expressed in cost per health year gained or cost per quality Adjusted Life Year (QALY). In 
addition to that is that Denmark adopts Cost Minimization Analysis ‘’CMA’’, where 
Ocrelizumab and its comparators are considered to be equally effective, but are prioritized 
according to their respective serious side effects. Meanwhile, the differences between them 
are reduced to their cost comparison (Drummond, 2015) (Medicinradet, 2019).  
 
To start, for Ireland, most of the comparators included are all licensed DMTs currently 
reimbursed in Ireland. The list price for Ocrelizumab is €6,000 or NOK63,713.76 which results 
in annual cost per patients of €28,200 or NOK299,454.66 with 23% VAT included, but 
administrative costs are excluded. It is important to know that the cost effectiveness estimates 
are centered around the CPD and the time horizon, just like in the U.K. Therefore, In the Cost 
Effectiveness Acceptability Curve, Ocrelizumab is the dominant when compared with 
Fingolimod and Natalizumab. This implies that the therapy is the least costly and most 
effective. However, Natalizumab dominates Ocrelizumab, which implies that it is less costly 
and more effective. The ICER of Interferon beta-1a compared to Ocrelizumab is €42,433 or 
NOK452,199.75. This implies that Interferon beta-1a provides one extra QALY for €42,433 or 
NOK452,199.75 when compared with Ocrelizumab. Hence, Interferon beta-1a is cost effective 
at the threshold above €42,433 or NOK452,199.75 in comparison with Ocrelizumab.  It is 
further established that the ICER value exceeds €100,000 per QALY against many of the 
comparators when the upper confidence interval of CDP values are used. Similarly, many of 
the ICERs for Ocrelizumab exceed €100,000 at the 10-year time horizon when compared to 
some of the comparators.  
 
Conclusion 
As established in the chapter 3.3.2., the Ocrelizumab has a relative risk reduction of 52% when 
compared to its comparator, but the data for the treatment withdrawal due to AE is not 
reported. More so, as reported in chapter 3.3.1, Ocrelizumab has a favorable clinical 
effectiveness data when compared to its comparator, with both primary endpoints ‘’a relative 
risk reduction of 47% when it comes to ARR and 34% for CPD’’ and secondary endpoint of 57% 
lower lesions in GAL per T1 weighted MRI scan’’. As a result, about 75% of the patients in the 
treated population has not received previous DMTs, so Ocrelizumab can be used as a first line 
treatment.  
 
Furthermore, for Norway, with the exclusion of VAT, the list price for Ocrelizumab is 
NOK217,295, while that of Rituximab is NOK29,559 in year 1 and NOK19,706 in year 2. It is 
imperative to know that Rituximab is an unauthorized off-label therapy for MS patients. In 
addition, the list price of Alemtuzumab are NOK307,679 in year 1, NOK184,608 in year 2, 
NOK48,219 in year 3 and NOK22,504 in year 4. More so, the list price of Cladribine are 
NOK119,707 in year 1 and NOK119,721. For Natalizumab, the list price is NOK169,636. These 
costs amount to the total cost of NOK240,167 for Ocrelizumab, NOK338,273 for 
Alemtuzumab, NOK 230,114 for Natalizumab, NOK131,85 for Cladribine and NOK50,264 for 
Rituximab. In the same vein, the QALY for Ocrelizumab, Alemtuzumab, Natalizumab, 
Cladribine and Rituximab are 0,829, 0.827, 0,815, 0,792 and 0,814 respectively.  
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Moreover, as it is established for Norway that Placebo is not a relevant treatment options. 
This is because in instances where there is uncertainty as to whether a current practice reflects 
a cost effective alternative, Placebo would not be recommended. However, it represents a 
common comparator. Therefore, Alemtuzumab should have been the best comparator for 
both Ocrelizumab and Rituximab, but Alemtuzumab is currently with a restricted label i.e., its 
currently being investigated by EMA for ‘’immune mediated conditions and problem with 
heart and blood vessels, among other fatal cases. Also, JCV test is required before initiating 
Alemtuzumab treatment in Norway. As a result, Cladribine is considered to be most relevant 
comparator when it comes to both Ocrelizumab and Rituximab. Fingolimod is dominated i.e. 
its more costly and less effective, therefore excluded from the analysis.  
 
Additionally, using Cladribine as comparator for both Ocrelizumab and Rituximab; Rituximab 
generates more health gains of 0,022 in terms of QALYs when compared to Cladribine. In 
addition, Rituximab is NOK81,586 cheaper than Cladribine in terms of cost saving. Therefore, 
one could conclude that Rituximab is a dominant therapy as its less costly and more effective 
than Cladribine. On the other hand, Ocrelizumab generates more health gains of 0,037 in 
terms of QALYs when compared to Cladribine. More so, Ocrelizumab is NOK108,317 more 
expensive than Cladribine. In other words, Ocrelizumab is more costly and more effective 
(NIPH, 2019).  
 
In conclusion,  
For both primary endpoints, Alemtuzumab has the best ranking with ARR, CDP and it should 
have been the best comparator for both Ocrelizumab and Rituximab, but it’s excluded due to 
EMA investigation and JCV testing requirement. More so, according to CE place, Ocrelizumab 
is situated at the NE quadrant of more costly, more effective. Therefore, the question of 
whether or not Ocrelizumab can be considered as cost effective against Cladribine or ‘’more 
cost effective’’ than Rituximab largely depends on the assumed estimate of threshold values 
for cost effectiveness. More holistically, head to head comparison of Ocrelizumab with 
Rituximab shows that Ocrelizumab has incremental QALY gained of 0.15, but Rituximab has a 
cost saving advantage of NOK189,903. So, does it worth it to reimburse more Ocrelizumab as 
a result of more QALY gained at the expense of cost saving of NOK189,903 for Rituximab and 
vice versa? The answer will depend on three factors; 
 
 First, the assume estimate of threshold values for cost effectiveness. Second, using the upper 
confidence level estimates of CPD and third, Only the ARR and the CPD are included in the 
analysis, SAE and treatment withdrawal due to SAE are excluded, which can have an impact 
on differences in resource use when estimating monitoring costs associated with each of 
the treatment strategies. More importantly, treatment withdrawal can also be a proxy to 
show the efficacy of the therapies and Inclusion of it and their respective adverse events 
could also affect the estimated number of QALYs.  
 
However, in the Probability Sensitivity Analysis ‘’PSA’’ result of Ocrelizumab compared to 
Rituximab, it shows that Ocrelizumab has 54% chance that it generates more health gains in 
QALYs and 0% chance that its less costly than Rituximab. In other words, Ocrelizumab has 54% 
chance of being more effective and more costly than Rituximab and a 45% chance of being 
less effective and more costly than Rituximab. Nevertheless, the conclusion will still depend 
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on the choice of assumed cost effectiveness threshold values i.e., if Norway is willing to pay 
more for more health gains. (NIPH, 2019). 
 
Furthermore, for U.K., the list cost of Ocrelizumab is £4,790 or NOK56,189.98, which results 
to an annual cost of £19,000 or NOK201,748.76 excluding 20% VAT. NHS believes Ocrelizumab 
is a cost effective use of NHS resources for RRMS. This decision was made on the cost 
associated with CPD, SAE ‘’including the risk of PML’’, treatment withdrawal as a result of 
SAE/reduction in efficacy over time and of course, the total mean of gadolinium enhancing 
lesions (GAL) per T1 and T2 weighted MRI scan as expressed in the EDSS scores (NICE, 2018). 
 
Having established the above, the most ICERs are below £30,000 or NOK352,069.94 per QALY 
gained. Alemtuzumab and Pegylated Interferon beta-1a are dominated ‘’more costly and less 
effective’’, perhaps will be excluded. More so, using confirmed CPD estimates, the average 
ICER is about £40,000 or NOK469,571.81 per QALY.  
 
Conclusion 
As a result of 45% relative risk reduction in ARR, 37% relative risk reduction in CPD and the 
fact the Ocrelizumab improves the EDSS states more than any other DMTs, Ocrelizumab can 
be considered cost effective for treating highly active and rapidly evolving severe RRMS 
patients. Such that, in the rapidly evolving severe group, Ocrelizumab was cheaper and less 
effective than Natalizumab and more cheap and more effective than Fingolimod. However, 
despite the uncertainties surrounding the clinical effectiveness data, it is established that 
Ocrelizumab has the potential to be more effective than the comparators. As a result, the 
committee concluded that Ocrelizumab could be considered a cost effective us of NHS 
resources for RRMS population, if Alemtuzumab is already dominated, as well as it’s contra 
indicated and unsuitable. Finally, it is imperative to know that the ICERs that are used to reach 
a commercial agreement with the NHS remains confidential (NICE, 2018). 
 
Denmark adopts a Cost Minimization Analysis ‘’CMA’’, whereby all the therapies included in 
the analysis are considered to be equally effective, but are prioritized in accordance to their 
respective serious side effects. Meanwhile, the differences between them are reduced to their 
cost comparison. In the meantime, it is imperative to be reminded that RRMS treatment in 
Denmark is divided into three categories namely; P1, P2 and P3 as fully elaborated in the 
fourth paragraph of chapter 3.3.1. In other words, the difference in the Denmark analysis of 
each sub population is which comparator Ocrelizumab is compared with. Therefore, for P1 
patients, it is Fingolimod, for P2, it is Natalizumab and for P3, it is Alemtuzumab 
(Medicineradet, 2018). 
 
Having established that, the annual list cost price of Ocrelizumab is DKK180,709 or 
NOK258,657. While that of Fingolimod for P1, Natalizumab for P2 and Alemtuzumab for P3 
are DKK159,462 or NOK228,191, DKK141,730 or NOK202,816 and DKK250,404 or 
NOK358,140. In addition, with other costs, the total cost of Ocrelizumab is DKK200,150 or 
NOK285,693. More so, the total cost for Fingolimod is DKK175,660 or NOK250,675. The 
incremental cost between Ocrelizumab and Fingolimod for P1 is DKK24,490 or NOK34,949 in 
favor of Fingolimod (Medicineradet, 2018).  
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Moreover, for P2, when compared with Ocrelizumab, the total cost of Natalizumab is 
DKK181,850 or NOK260,261 with incremental cost of DKK18,300 or NOK26,106 in favor of 
Natalizumab (Medicineradet, 2018). 
 
Furthermore, for P3, the total cost for Alemtuzumab is DKK290,275 or NOK414,033 and 
incremental cost of DKK-90,125 or NOK128,552 in favor of Ocrelizumab (Medicineradet, 
2018). 
 
Conclusion 
For P1, adopting Fingolimod leads to a cost savings of DKK24,490 or NOK34,949 when 
compared with Ocrelizumab. However, the primary endpoints of ARR for both are similar, but 
Ocrelizumab CPD rate if more favorable than Fingolimod. Moreover, Ocrelizumab efficacy to 
almost completely suppressed the gadolinium enhance lesions GAL per T1 and T2 by 94% 
shows its efficacy over Fingolimod. Moreover, in terms of SAE and treatment withdrawer due 
to SAE, Ocrelizumab also has a better profile in both critical endpoints as well. In other words, 
Ocrelizumab is superior to Fingolimod in clinical value added, safety profile and efficacy. 
 
For P2, adopting Natalizumab leads to a cost savings of DKK18,300 or NOK26,106 when 
compared with Ocrelizumab. However, in all the outcomes of both primary and secondary 
endpoints in clinical effectiveness, Ocrelizumab has a superior ARR, CPD and suppresses the 
GAL per T1 and T2 lesions better than Natalizumab. For safety and treatment efficacy, it is 
established that Ocrelizumab has a better safety profile and higher efficacy as a result of 
treatment withdrawer due to SAE than Natalizumab. 
 
For P3, adopting Ocrelizumab leads to a cost savings of DKK-90,125 or NOK128,552 when 
compared with Alemtuzumab. However, with lack of data on CPD, Alemtuzumab performs 
slightly better than Ocrelizumab with the primary endpoint ‘’ARR’’. Meanwhile, Ocrelizumab 
performs better in the secondary endpoint of GAL T1 and T1 lesions suppression. At the same 
time, while Ocrelizumab has a better SAE, Alemtuzumab is also superior in efficacy associated 
with treatment withdrawal due to SAE. Finally, although adopting Ocrelizumab might lead to 
a short term cost savings, but when match the four year cost of both therapies alongside with 
the 50/50 splitting of the clinical effectiveness, safety and efficacy between both therapies, 
adopting Alemtuzumab in the year 4 will be cost effective (Medicineradet, 2018). 
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