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Thank you for agreeing to make a submission on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your submission, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
                                                                                             
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name:  
 
Name of your organisation: United Kingdom Clinical Pharmacy Association 
(UKCPA) Haemostasis, Anticoagulation and Thrombosis Group 
 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 


considering this technology?  


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)?  


 
- an employee of a healthcare professional organisation that represents 


clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 


officer, trustee, member etc)?  


 
- other? (please specify) 


 
The United Kingdom Clinical Pharmacy Association was established in 1981 with the 
aim of supporting and encouraging the emergence of clinical pharmacy. It brings 
together like-minded pharmacists from different practice areas to share knowledge, 
research and experiences. We provide a forum for pharmacists and technicians in all 
settings, notably community and hospital, to discuss and resolve current Clinical 
issues. 
 
The Association’s mission statement is – “The UKCPA promotes expert practice in 
medicines management for the benefit of patients, the public and members by 
establishing standards, workforce development and advancing innovation in all health 
care settings.  The UKCPA encourages Excellence, Leadership and Partnership”. 
 
The UKCPA groups represent both Cardiac and  Haemostasis, Anticoagulation and 
Thrombosis specialist and consultant pharmacists. We are experts in the above 
areas as well as generalists providing acute and long term care to patients who 
require anticoagulation. 
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What is the expected place of the technology in current practice? 
 
Edoxaban is the most recent addition to the oral non-vitamin K antagonists that can 
be prescribed in the management of patients with non-valvular atrial fibrillation; the 
UK product licence is however, still pending. 
Despite being available to prescribe in the context of stroke prevention since 2010, 
the uptake of NOACs has not been as high as initially expected and there is a great 
deal of variability in the choice of oral anticoagulant (VKA vs NOAC) across the UK. 
However, we anticipate that in view of the trial data to support the use of edoxaban, 
once a UK product licence is granted, it will be a desirable treatment option to 
prescribe in patients diagnosed with NVAF. 
 
Currently NOACs are being prescribed in primary care, however use is low.  It is 
important that all prescribers of NOACs whether in primary, secondary or tertiary 
care understand the implications of prescribing NOACs and undertake to ensure that 
patients are appropriately educated about the indication for treatment and NOAC 
therapy.  Where appropriate, prescribers may need education on anticoagulation 
therapy, particularly NOACs to ensure safe and appropriate use.  
In some areas, NOAC prescribing clinics have been setup in secondary care for the 
purpose of initiating anticoagulation therapy, either a NOAC or warfarin, after a 
diagnosis of NVAF. Options for OAC, are discussed with the patient and the choice 
of agent is made based on clinical features (cautions, contra-indications, licensed 
indications all of which should be considered in relation to the patient) and patient 
preference.  
 
Advantages of warfarin 
Advantages of warfarin therapy  include the requirement for ongoing and regular 
contact with healthcare professionals particularly for INR monitoring to ensure the 
patient’s treatment is optimal and reinforce key messages pertaining to management 
such as how to minimise the complications. The NICE guidance on patient self-
testing of vitamin K antagonist anticoagulants indicates that for patients with AF self-
testing may result in an improvement in anticoagulation control compared to 
traditional clinic management 
Should a patient present with a major bleed, the INR can be reduced rapidly following 
the administration of vitamin K or prothrombin complex concentrate.  Important to 
note that the effects may not be immediately reversed, see disadvantages below. 
There are a number of indications for which the NOACs cannot be prescribed, e.g. 
for patients with mechanical heart valves or those with valvular heart disease/atrial 
fibrillation; warfarin is therefore the preferred anticoagulant in such patient groups. 
 
Disadvantages of warfarin 
Disadvantages of warfarin include managing the patient pathway post-discharge from 
secondary care if there is insufficient capacity in local anticoagulation clinics to 
ensure that patients’ INR is followed up in a timely manner.  Whilst regular INR 
monitoring is useful, it can also be regarded as a disadvantage of warfarin therapy, 
since the number of follow up appointments to monitor INR and adjust doses is time-
consuming and can be a drain on resources, particularly in those localities where 
there are limited anticoagulation service models available.  Patient acceptability for 
INR monitoring can sometimes be an issue. The use of compliance aids is 
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increasing, in an attempt to facilitate adherence with prescribed drug therapies; the 
variable dosing of warfarin would make the use of dosette boxes quite difficult to 
implement and manage.  However, there are some localities that have put systems in 
place to support safe dispensing of warfarin into compliance aids.  Warfarin is subject 
to a number of drug/drug and drug/food interactions, which can make stabilisation of 
INR more challenging and necessitate more frequent monitoring. 
 
Although in the event of a bleed the INR can be reversed rapidly, the effects may 
persist and the patient may continue to bleed despite reversal. 
 
Warfarin loading 
Depending on local policy, clinician preference and patient specific factors (i.e. age, 
co-morbidities, concomitant drug therapies), the initiation of warfarin in patients with 
NVAF is somewhat variable.   
There are several strategies, which can be implemented when initiating warfarin; 
slow loading regimes or rapid loading regimes. 
Slow loading with warfarin may be preferred since with fast loading there is the risk of 
paradoxical thrombosis requiring LMWH cover. Some trusts may fully load the patient 
alongside prophylactic/treatment dose of LMWH whereas others may choose slow 
loading without LMWH alongside. However, irrespective of the strategy used, it often 
takes up to six weeks for patients to reach and maintain therapeutic INR levels, 
during which time frequent monitoring of INR and subsequent dose adjustments are 
warranted.  NOACs streamline this process by allowing for fixed daily dosing which 
simplifies both the prescribing and administration of OAC and removes the need for 
regular coagulation monitoring.  Dose adjustments with NOACs may be necessary 
based on renal/hepatic function or concomitant drug therapy, however compared to 
the often frequent dose adjustments with warfarin, NOAC dosing is simple. 
 
Advantages of NOACs 


 Edoxaban doesn’t necessarily provide any new advantages over the other 
agents. Edoxaban is the latest NOAC and expected to provide the following 
advantages like the other agents. 


 The introduction of edoxaban has the potential to simplify the patient 
pathway, particularly if prescribed in the primary care setting.  As routine 
coagulation monitoring is not required patients no longer have to attend an 
anticoagulation clinic regularly for INR monitoring 


 Edoxaban has fewer drug interactions than warfarin and there are currently 
no reported food interactions, potentially making it easier to manage 
particularly in patients receiving a number of different medicines.   


 Fixed daily dosing is safer and more convenient for patient and prescriber. 


 Edoxaban shows non-inferiority to warfarin in terms of reducing stroke, 
reduction in ICH and reduced CV mortality.   


 In the event of a bleed, the currently available NOACs do not have an 
antidote/reversal agent, however, there is emerging evidence to suggest that 
the effects of edoxaban can be reversed following the administration of 
prothrombotic complex concentrate. An antidote to rivaroxaban is on the way, 
with data to suggest that it reverses apixaban also. Currently unknown 
whether this is transferable to edoxaban. 
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 Rapidly absorbed, achieving peak plasma concentrations after 1.5 hours, 
thereby removing the need for any bridging therapies. 


 
 
Disadvantages of NOACs 
The information below relates to the NOACs in general, edoxaban being no better 
nor worse than the current NOACs available. 
 
As indicated by the ESC/EHRA, post-marketing surveillance of the currently available 
NOACs has uncovered some important information with regards to drug/drug 
interactions that were previously unknown.  Edoxaban, is a relatively new drug and 
its use in clinical practice is limited; as prescribing of edoxaban increases, so too will 
the amount of information relating to drug/drug interactions. 
It is noted that there are instances where coagulation monitoring may be required for 
patients on edoxaban and it is less accessible than INR monitoring currently.  In 
addition, edoxaban is an area where considerable learning is still taking place.  Local 
and national protocols/guidelines for monitoring and reversal of edoxaban should be 
utilised to ensure appropriate management of patients. Potential issues with the 
introduction of edoxaban include management of adherence in the absence of the 
requirement for clinic attendance and INR monitoring. In addition there is a need to 
understand at the local level how to access monitoring and protocols for reversal, 
particularly in the primary care setting. 
 
Patient understanding and adherence 
Warfarin has long been recognised as a high risk drug and patients on warfarin 
receive extensive counselling together with an information pack at initiation. When 
NOACS are prescribed, it is important that prescribers counsel sufficiently to support 
their safe use. Because there is no requirement to monitor coagulation frequently 
with edoxaban and no need for injections, patients may underestimate the 
importance of their anticoagulation therapy and give no thought to the risks of under- 
or over-anticoagulation; prescibers will need to stress the importance of adherence. 
There is a risk that prescribers may also underestimate the risks. Further, given the 
short half-lives of the newer agents any missed doses could rapidly result in under-
anticoagulation, leaving the patient at increased risk of thrombotic events. 
The reduced need for regular monitoring and subsequent lack of patient contact may 
make it harder to identify and address non-adherence in a timely manner.  It is 
essential that side effects, cautions, drug interactions and monitoring requirements 
(baseline anticoagulation and renal function) are communicated effectively because 
patients will not be reminded at regular anticoagulation clinic appointments. 
As for warfarin, patients should be advised to carry an oral anticoagulation alert card 
to indicate to other healthcare professionals that they are prescribed an 
anticoagulant.  Systems need to be in place to ensure that patients on edoxaban 
receive these cards and understand the importance of keeping them on their person. 
 
Bridging 
There is also variation in other aspects of treatment, in particular bridging for invasive 
procedures where anticoagulation therapy is interrupted. This area of practice is still 
evolving, especially since there is limited data available on the optimal management 
of NOACs. The uncertainty is related to the lack of randomised controlled trials. The 
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time needed for interruption of NOACs is shorter due to their reduced half-life 
meaning that bridging is potentially unnecessary. There are concerns related to 
varying pharmacokinetics, limited data in patients with severe renal impairment, 
variability in routine coagulation tests to demonstrate the presence of therapeutic 
levels of anticoagulation with NOACs and the absence of specific reversal agents.  
Therefore some expert bridging groups suggest a longer period of interruption and 
bridging pre- and post-operatively meaning that the NOACs are potentially not so 
straight forward to interrupt therapy for an invasive procedure. 
 
National guidance 
Monotherapy with aspirin 75mg daily is no longer advocated as a treatment option for 
stroke prevention in AF.  However, in those patients in whom anticoagulation has 
been refused or is not appropriate, alternative treatment options include the use of 
dual antiplatelet therapy (aspirin and clopidogrel) or an invasive procedure, left atrial 
appendage occlusion. 
For those patients currently prescribed aspirin 75mg daily for SPAF, primary care 
teams should be in the process of identifying these patients and are re-calculating 
their thromboembolic and bleeding risks (CHA2DSS-VASc and HAS-BLED) to 
determine whether anticoagulation is required.   
Recent data indicates that only 50% of patients who should receive OAC for stroke 
prevention are prescribed warfarin. Under use of warfarin is greatest in elderly 
patients who are at the highest risk of stroke. Given the change in guidelines, it is 
likely that number of anticoagulated patients will increase and a significant proportion 
of those patients currently managed with aspirin may receive a NOAC. 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
 
Monitoring of edoxaban 
The BCSH clearly outline circumstances where urgent assessment of the degree of 
anticoagulation with NOACs would be required, including: 
- Before surgery or invasive procedure when a patient has taken a drug in the 
previous 24 hours (or longer if creatinine clearance <50ml/min) 
- When a patient is bleeding 
- When a patient has taken an overdose 
- When a patient has developed renal failure 
- When a patient has thrombosis on treatment (to assess whether there is 
failure of therapy or lack of adherence) 
Currently, commercial monitoring is not widely available for edoxaban, making 
accurate and rapid quantitative determination of anticoagulation challenging.  More 
readily available coagulation tests such as APPT and PT can be used to determine 
the degree of anticoagulation as a qualitative measurement for the avoidance of any 
doubt. If the sensitivity of reagents used is known and if there is an appreciation of 
the effect of edoxaban on these parameters (e.g. curvilinear versus linear 
relationships) anticoagulation can be monitored as a quantitative measurement. 
Commercially available edoxaban calibrants can be used by laboratories to 
determine the sensitivity of the reagents they use. The results of such tests give an 
indication of therapeutic anticoagulation, over-anticoagulation and under-
anticoagulation but cannot be used to determine the plasma concentration of 
edoxaban.  At present the input of a specialist is likely to be required to accurately 
interpret laboratory coagulation results in the context of the last dose, half-life and 
consideration of factors that affect the pharmacokinetics of edoxaban, however this 
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should not preclude the availability of edoxaban in primary  care, rather it calls for the 
introduction of clear pathways and lines of communication to ensure optimal patient 
care is achieved.  For many of the scenarios calling for monitoring of NOACs, the 
patient would be in a secondary care setting or referred to secondary care.  The 
BCSH advise that non-urgent quantitive tests to determine drug levels of edoxaban 
may be required in the following instances: 
-patients with deteriorating renal function 
- establishing the optimal dose in patients taking other drugs that are known to 
significantly affect pharmacokinetics 
- establishing the optimal dose in patients at extremes of body weight 
  
Quantitative assessment of edoxaban can be carried out using the anti-factor Xa 
chromogenic method. 
 
 
 
Reversal 
Management options for reversal of over-anticoagulation due to VKA anticoagulants 
are well defined and benefit from the availability of prothrombin concentrate complex 
(PCC) and activated PCC (APCC) which act as specific antidotes to warfarin 
treatment.  Currently there is no specific antidote to reverse anticoagulation with 
edoxaban.  Since edoxaban has a relatively short half-life dose omission should 
suffice in most cases, but prescribers should keep up to date with local and national 
guidance on the management of over-anticoagulation.  Current BCSH guidance on 
management of antithrombotic induced bleeding recommends that in addition to 
treatment cessation, general haemostatic measures should be employed to minimise 
edoxaban related bleeding. In addition, the guidance states that PCC, APCC and 
recombinant activated factor 7 should be considered for the reversal of ongoing life 
threatening bleeding with edoxaban. EHRA guidance suggests that the plasma 
abundance of the drug may block newly administered coagulation factors, 
howeverthe EHRA guidance also suggests that pending more data on the clinical 
effectiveness of use of PCC, the choice may depend on their availability and 
experience of the treatment centre. 
 
 
Licenses 
Not currently licensed 
 
 
Evidence base 
In the double blind double dummy ENGAGE-AF-TIMI trial, two once daily regimens 
of edoxaban were compared with warfarin in 20000 patients with moderate to high 
risk atrial fibrillation with a mean CHADS2 score of 2.8.  Patients were randomised to 
either warfarin, edoxaban 30mg daily or edoxaban 60mg daily.  In general the study 
design and recruitment is reflective of UK practice, although a significant number of 
patients with NVAF will be elderly with potential renal dysfunction and on concurrent 
antiplatelet therapy for other cardiac related comorbidities and these patients were 
excluded. There were a number of study exclusions including atrial fibrillation due to 
a reversible disorder, an estimated creatinine clearance of less than 30ml per minute, 
a high risk of bleeding, use of dual antiplatelet therapy, moderate-to-severe mitral 
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stenosis, other indications for anticoagulation therapy, acute coronary syndromes, 
coronary revascularisation or stroke within 30 days before randomisation. 
The primary efficacy end point was stroke or systemic embolism.  Each edoxaban 
regimen was tested for noninferiority to warfarin during the treatment period.  
Principal safety end point was major bleeding. 
During the treatment period, a stroke or systemic embolic event occurred in 232 
patients in the warfarin group (representing a rate of 1.5% per year) as compared 
with 182 patients in the high dose edoxaban group (a rate of 1.18% per year) and 
253 patients in the low dose edoxaban group (1.61% per year). 
Annualised rate of hemorrhagic  stroke was 0.47% with warfarin compared with 
0.26% with high dose edoxaban and 0.16% with low dose edoxaban. 
The rate of ischaemic stroke was 1.25% with warfarin as compared with 1.25% with 
high dose edoxaban and 1.77% with low dose edoxaban. 
The annualised rate of major bleeding was 3.43% with warfarin versus 2.75% with 
high-dose edoxaban and 1.61% with low-dose edoxaban. The corresponding 
annualised rates of death from cardiovascular causes were 3.17% versus 2.74% and 
2.71% and the corresponding rates of the key secondary end point (a composite of 
stroke, systemic embolism, or death from cardiovascular causes) were 4.43% versus 
3.85% and 4.23%. 
The study indicates that both once daily regimens of edoxaban were noninferior to 
warfarin for the prevention of stroke or systemic embolism.  Edoxaban was 
associated with significantly lower rates of major bleeding and death from 
cardiovascular causes.  
 
Stringent and rigorous controls are in place during clinical trials to ensure 
compliance/adherence to therapy. It is unknown whether similar levels of adherence 
will be replicated in real life clinical settings. Another important aspect related to 
adherence is that due to the short half-life of edoxaban anticoagulation cover is 
rapidly depleted with missed doses, leaving patients sub-optimally anticoagulated, 
therefore ensuring patient adherence particularly soon after an event is of critical 
importance. 
 
In the warfarin group, the percentage of time in the therapeutic range was 68.4% of 
the treatment period. Only 40% of patients prescribed warfarin attain a TTR of 60% in 
UK clinical practice despite regular INR monitoring and adherence to prescribed 
dosing regimes.  Presenting another reason why NOACs may be a useful alternative 
in patients who are difficult to manage and do not achieve therapeutic INR levels on 
warfarin therapy.  
 
There may be subtle differences among the new anticoagulant agents with respect to 
prevention of ischaemic stroke, MI, bleeding or death. Direct comparative studies to 
determine whether these are real differences in clinical efficacy and safety or whether 
they reflect differences in the pharmacologic properties, the doses used, patient 
populations, quality of warfarin management or other aspects of the trial designs are 
unrealistic. Direct studies would need high patient numbers to be powered to show 
the difference.  
 
 
 
Implementation 
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Our experience of NOACs to date indicates that there will be considerable variation 
in the uptake of edoxaban for AF.  Although NOACs have been shown to be cost 
effective, the impact of NOACs on budget will be bigger because NOACs cost more. 
Warfarin has a lower acquisition cost and in some areas depending on the monitoring 
costs the combined acquisition and monitoring cost for warfarin is less than for 
NOACs, therefore this may affect uptake of NOACs.  
 
Since all NOACs are comparatively priced, the decision to prescribe one agent over 
another will be based on the strength of clinical evidence, the prescribers’ 
interpretation of that evidence and individual prescriber and patient preference.  
Because differences between the available NOACs are modest, it may be 
challenging to provide patients with an indepth understanding of the differences 
between the NOACs to enable selection of one over another.  Discussions to aid 
patients in making a choice between warfarin versus NOAC is much easier as there 
are some clear differences that can be discussed in some detail. 
 
Patients receiving edoxaban rather than warfarin would benefit from not having to 
attend regular anticoagulation clinic appointments and being maintained on a fixed 
dose regimen.  However, regular follow up is likely to  be reduced and this might 
have an impact on patient understanding of their condition and adherence to their 
medication. 
There is no routine coagulation monitoring requirement and no need for regular dose 
adjustment, nevertheless it is critical that prescribers ensure they are aware of the 
baseline and ongoing monitoring requirements (e.g. adherence, renal function), 
doses, drug interactions, cautions and contra-indications of use.  Prescribers may 
need support from haematologists or other suitable specialists to interpret 
coagulation monitoring data  and to manage peri-operative anticoagulation.  Local 
pathways and/or good communication links should facilitate access to this level of 
support.  Reversal of edoxaban for life threatening bleed will be dealt with in 
secondary care with support from specialists. 
 
With the introduction of NOACs for PE and NVAF the number of patients receiving 
warfarin is likely to fall, albeit over a protracted period. In view of recent changes to 
national guidance regarding the place of aspirin therapy in SPAF, an increasing 
number of patients will require OAC.  Currently,in many CCGs/secondary care 
clinics, the first line treatment option continues to be warfarin despite most recent 
NICE guidance.  
 
 
Equality 
There are considerable equality issues as already demonstrated by the uptake of 
NOACs for SPAF and quality of oral anticoagulation across the UK.  Individual 
patients may not be offered the choice of NOAC due to financial rather than clinical 
constraints on organisations. 
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Thank you for agreeing to make a submission on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your submission, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: Ameet Bakhai 
 
Name of your organisation: Royal Free London NHS Trust / Royal National 
Orthopaedic Hospital NHS Trust / Amore Health Ltd / Spire Bushey Hospital 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? Yes 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? Yes 
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)? Yes 


 
- other? (please specify) Consultant undertaking private practice. Consultant 


supporting clinical research and health economics via advisory functions for 
design of trials, economic models, registry studies, interpretation, analyses 
and reporting of outcomes and supporting the construction and 
implementation of patient care pathways, Intermittent expert invited to the 
NICE scientific advisory panel service, previous member of NICE horizon 
scanning committees, member of previous NICE guidance and NICE external 
reference group. Member of UCL partners task forces for improvement 
programmes in AF and Heart Failure. Author of various clinical papers and 
books related to health care, clinical research and health economics. Principal 
investigator of various clinical trials and registries. Lecturer and advisor to 
pharma and device manufacturers including Daiichi Sankyo, Bayer, 
Boehringer Ingelheim, BMS and Pfizer (declaration) and health care providers 
including the NHS, NHS England, McKinsey, Boston Consulting Group, IMS 
and others (declaration). Mentor and appraiser in medicine and active in 
community work for prevention and screening of cardiovascular disease. 
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What is the expected place of the technology in current practice? 
 
As an oral anticoagulant to prevent stroke in non-valvular AF patients at 
increased risk of stroke.  
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
Considerable variation in practice with varying access to anticoagulation, 
anticoagulation specialists, monitoring, supervision and patient support. 
Warfarin, heparin based regimes, dabigatran, rivaroxaban and apixaban and dual 
anti-platelet regimes are alternatives. Warfarin has considerable experience but 
needs monitoring and we often have poor anticoagulation effect in patients (less than 
2 out of 3 results are outside range in most patients) but it has a broad indication 
range.  It is slow to have effect and to remove effect and is cumbersome. Heparin 
injections are not convenient to take and expensive albeit effective. The newer 
agents are associated with less monitoring, higher efficacy of anticoagulation and 
lower intracranial haemorrhage. Dabigatran and rivaroxaban do not have as good 
safety profiles as apixiban and edoxaban in their higher doses. Edoxaban is a once a 
day agent, very well tolerated by patients, with greater safety and less interactions 
than warfarin, in a large very well conducted clinical study with an excellent adaptive 
dosing regime that proves its safety profile and non-inferiority to very well controlled 
warfarin. The outcome of the trial was almost superior to warfarin depending but not 
quite in the main design. 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? 
 
There was a suggestion that people with very good renal function do not benefit from 
edoxaban presumed as cleared too efficiently. This outcome may be true for other 
novel agents but the issue has only come to light with this trial data immediately. 
Interesting people on aspirin and who had not previously been on warfarin did even 
better and those with high blood pressure – suggesting to me – that the main benefit 
is again where people are more likely to bleed are safer on edoxaban than warfarin. 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
 
As customary with new anticoagulant, it is likely that people with confidence in 
managing warfarin will use edoxaban and these individual exist in both primary and 
secondary care with more in the latter. Anticoagulation clinics are the ideal starting 
point where GPs and consultant have less initial confidence. The drug can be 
continued in any setting as warfarin is. 
 







Appendix G - professional organisation submission template 
 


NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 
 


Single Technology Appraisal (STA) 
 
Edoxaban tosylate for preventing stroke and systemic embolism in people with 


non-valvular atrial fibrillation  


 3 


If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
 
Not yet available but similar drugs are being used and there is again considerable 
variation which si why NICE has issue prescribing decision aids also. Access to this 
additional once a day novel agent will enhance more inform practice as the previous 
once a day novel oral anticoagulant has not shown as good safety data against 
warfarin. 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
All of the previous evaluations of novel oral anticoagulants and recent AF and 
medicines optimisation guidelines are relevant to the equation from NICE and then 
there are European society of cardiology guidelines on AF and other national groups 
that support the introduction of novel oral anticoagulants as options either alongside 
or in preference to warfarin, where affordable. The NICE guidance and single 
technology appraisals have robust methods of evaluation which additionally 
considers cost effectiveness while the cardiovascular society guidelines do not reflect 
a cost effectiveness approach, but focus on clinical effectiveness mainly. 
 
 
 
 
 
 
 
 
The advantages and disadvantages of the technology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
I have stated this above. Edoxaban will be easier to use than existing technologies 
because it provides better safety, both non-inferior and almost superior efficacy to 
warfarin, better tolerability and clinical trial confidence at a price equal to the lowest 
novel oral anticoagulants with an excellent dosing regime focused on safety. This will 
enhance our ability to reduce strokes more cost effectively.  
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
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There are excellent regimes for starting, interrupting and stopping edoxaban both in 
the clinical trial protocols and in prescribing protocols. Daiichi-Sankyo are extremely 
committed to a safety and a very safe introduction of the new technology having 
learnt much from previous trials but also investing heavily in quality and scrutiny of 
use of the new drug. Having supported the use of many new technologies, I do not 
say this lightly. I am very impressed by their responsible attitude here. 
  
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
We can refer to my above answers which state how well I feel the ENGAGE-AF trial 
was undertaken, analysed and reported and data shared in the public domain. As a 
responsible company, they have even made the difficult decision early not to pursue 
the less effective dose of 30 mgs od, from the onset which reflects their ability to 
challenge their own behaviour and focus on values.  
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
There is a large evidence base of good data here to show how well the drug was 
tolerated and indeed less people discontinued edoxaban than warfarin. There were 
no major adverse effects seen in the trials. 
 
 
 
 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
The main dataset are large and robust and very representative. We do have data that 
anticoagulation is still not offered or accepted by many people at risk in the UK but 
this is relevant to all oral anticoagulants and not this technology alone. 
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Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
 
The NICE guidance would enhance our ability to provide people with better options 
than currently available today if the guidance supported the introduction of this agent. 
We have struggled to have a well-tolerated, safer, once a day alternative to warfarin 
as previous promising agents have not shown such good safety data. Edoxaban for 
no additional cost fills that need (although not tested head to head against the other 
alternatives, other than warfarin) with acceptable cost effectiveness in comparison to 
warfarin. Educational training, development of antidotes, guidelines and registries to 
oversee safety are all in place to provide support for a very responsible introduction 
of this technology if supported by the NICE appraisal process.  
 
 
 
 
 
 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
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 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
I see no equality or access issues other than against people with supra-normal or 
considerably compromised renal function who are not recommended the current 
doses of edoxaban for appraisal here.  
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Signed: Laura Wood ....................................................... 
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1 SUMMARY 


1.1 Scope of the submission 


The remit of the Evidence Review Group (ERG) is to comment on the clinical and cost 


effectiveness evidence submitted to the National Institute for Health and Care Excellence 


(NICE) as part of the single technology appraisal (STA) process. Clinical and economic 


evidence were submitted to NICE from Daiichi Sankyo in support of the use of edoxaban 


tosylate (Lixiana®) for preventing stroke and systemic embolism (SE) in people with non-


valvular atrial fibrillation (NVAF). 


Edoxaban tosylate (hereafter referred to as ‘edoxaban’) does not currently have a European 


marketing authorisation for any indication. The company submitted an application to the 


European Medicines Agency (EMA) in January 2014 for edoxaban to be licensed for two 


indications: the first (relevant to this appraisal) is for the prevention of stroke and SE in 


patients with NVAF and the second is for the treatment and prevention of venous 


thromboembolism. The company expected edoxaban to receive a positive opinion from the 


EMA Committee for Medicinal Products for Human Use in February 2015 and to be granted 


marketing authorisation in May 2015. At the time that this ERG report was submitted, the 


EMA had not published any decision regarding edoxaban. 


The draft Summary of Product Characteristics (SPC) states that edoxaban is indicated for 


the prevention of stroke and SE in adult patients with NVAF with one or more risk factors, 


such as congestive heart failure, hypertension, age ≥75 years, diabetes mellitus, prior stroke 


or transient ischaemic attack (TIA). 


1.2 Critique of the decision problem in the company submission 


The population specified in the NICE scope is adults with NVAF who are at risk of stroke or 


SE. The company’s main source of clinical evidence is the ENGAGE AF-TIMI 48 (ENGAGE) 


trial which provides data for the efficacy and safety of edoxaban versus warfarin in a cohort 


of patients with NVAF who are considered to be at moderate to high risk of stroke. (i.e. 


patients with a CHADS2 ≥2).  


The comparators specified in the NICE scope are: warfarin, apixaban, dabigatran etexilate 


(hereafter referred to as ‘dabigatran’) and rivaroxaban. The company has only provided 


direct evidence for edoxaban versus warfarin (from the ENGAGE trial). The ERG notes that 


the ENGAGE trial (edoxaban versus warfarin) and the ROCKET-AF trial (rivaroxaban versus 


warfarin) enrolled patients with CHADS2 ≥2, whilst the RE-LY (dabigatran versus warfarin) 


and ARISTOTLE (apixaban versus warfarin) trials enrolled patients with CHADS2 ≥1.  
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The outcomes specified in the final scope issued by NICE are: stroke, SE, myocardial 


infarction (MI), TIA, mortality, adverse effects (AEs) of treatment including haemorrhage and 


health-related quality of life (HRQoL). All of the specified clinical effectiveness outcomes are 


addressed in the company’s submission (CS). EuroQol (EQ-5D) data were collected during 


the ENGAGE trial. However, the findings were not reported in the clinical effectiveness 


section of the CS, the results were only described in a cost effectiveness sensitivity analysis. 


The two subgroups specified in the NICE scope (patients who are defined by their risk of 


stroke or SE, and patients who are defined by their time in therapeutic range (TTR) on 


warfarin) are considered in the CS.  


1.3 Summary of clinical effectiveness evidence submitted by the 
company 


Direct evidence 


The company has presented direct clinical evidence to support the use of edoxaban for 


preventing stroke and SE in people with NVAF from the ENGAGE trial. Approximately 7000 


patients were recruited to the high dose edoxaban arm, with approximately 7000 more 


recruited to the warfarin arm of the trial. Only one patient was lost to follow-up. The whole 


trial included 254 patients from 31 UK centres and the trial data were fully mature.  


The hazard ratio (HR) calculated from ENGAGE trial data for the primary composite 


endpoint of stroke and SE suggests that edoxaban is non-inferior, but not superior, to 


warfarin (HR=0.79; 95% CI 0.63 to 0.99, p<0.001). The non-inferiority of edoxaban is driven 


by a reduction in haemorrhagic stroke (HS) events. The non-inferiority of edoxaban, 


compared with warfarin, is consistent across a range of subgroup analyses, including the 


measure of time in therapeutic range (TTR) on warfarin (centre level TTR [cTTR] of ≥60%) 


and level of stroke or SE risk (across CHADS2 2 to 6). 


Patients in the edoxaban arm of the ENGAGE trial experienced statistically significantly 


fewer major bleeding events than patients treated with warfarin (HR=0.80; 95% CI 0.71 to 


0.91, p<0.001). However, there were statistically significantly greater numbers of 


gastrointestinal bleeding events in patients treated with edoxaban compared with patients 


treated with warfarin (HR=1.23; 95% CI 1.02 to 1.50 p=0.03). 


The results of a post-hoc analysis of outcomes based on renal function indicate that 


edoxaban may be less effective than warfarin in preventing stroke or SE in patients with 


normal renal function. It is unclear whether this finding is a statistical anomaly. 
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX, 


XXXXXXXXXXXXXXXXXXXXXX However, the estimate of treatment effect for the primary 


outcome from the post-hoc analysis for the European Economic Area plus Switzerland 


(which did not include Israel or Turkey) favoured edoxaban over warfarin (HR=0.92; 95% CI 


0.69 to 1.22). 


Indirect evidence 


There is currently no direct clinical evidence comparing edoxaban with apixaban, dabigatran 


or rivaroxaban. Hence the company undertook a network meta-analysis (NMA). The results 


of the NMA for the XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXX. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXX. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX, 


XXXXXXXXXXXXXXXXXXXXXXXXXXX. 


1.4 Summary of the ERG’s critique of clinical effectiveness evidence 
submitted 


The ERG considers the ENGAGE trial to be robust and of good quality. The key baseline 


characteristics of patients recruited to the ENGAGE trial match the characteristics of patients 


with NVAF who are treated in clinical practice in England and Wales, except in terms of risk 


of stroke. The trial only included patients who met the criteria for a CHADS2 ≥2. This means 
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that there are no clinical effectiveness data in the CS to support the use of edoxaban for 


patients at lower risk of stroke and SE (CHADS2=1), a group who would be considered for 


anticoagulation treatment in the NHS in England and Wales. It is also unclear whether 


patients with NVAF who are treated with edoxaban can continue their treatment whilst they 


undergo cardioversion.  


The ERG carried out an analysis of the three subcomponents of the ENGAGE trial primary 


composite endpoint. As a result, the ERG considers that the company’s estimate of 


treatment effect may not be robust as the data show that, when HS is considered, the 


assumption of proportional hazards between the edoxaban and warfarin arms appears to be 


violated.  


In addition, the ERG is of the opinion that the results of the company’s NMA are unreliable 


as the ERG is able to demonstrate that the assumption of proportional hazards is violated 


both within the ENGAGE trial (HS events) and across the warfarin arms of the included trials 


(primary composite endpoint in all four included trials, and principal safety endpoint in the 


edoxaban and apixaban trials). Furthermore, examination of published results for the key 


trials that compare the other three NOACs with warfarin show, in each case, evidence that, 


in terms of the primary outcome, there is a statistically significant violation of the proportional 


hazards assumption. The HRs generated by the NMA should, therefore, be considered with 


caution.  


Where HR values were required to populate the economic model, and where it was not 


possible to generate these for patients with CHADS2 ≥2, the NMA incorporated two 


additional working assumptions, namely, using data from all patients and, where such data 


were not available, assuming a HR of 1. The result of this strategy is that there are 


differences between the outcomes reported in the clinical effectiveness section of the ERG 


report and outputs generated by the cost effectiveness model. 


1.5 Summary of cost effectiveness evidence submitted by the company 


The company developed a de novo Markov cohort model to evaluate the cost effectiveness 


of edoxaban compared to warfarin, dabigatran 110mg, dabigatran 150mg, apixaban and 


rivaroxaban. The model structure is largely based on that submitted to NICE for the STA of 


apixaban for the prevention of stroke or SE in people with NVAF (TA275). It has been 


developed in Microsoft Excel using a 1-month cycle length. The characteristics of the 


population modelled are based on those reported in the ENGAGE trial, including a CHADS2 


≥2 and a starting age of 71 years. It includes a half-cycle correction and the time horizon is 


set to patient lifetime (i.e. a maximum follow-up of 30 years). As recommended by NICE, a 
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discount rate of 3.5% has been used for both costs and outcomes; outcomes are measured 


in quality adjusted life years (QALYs). The model perspective is that of the UK NHS. 


Resource use, costs and utilities were estimated based on information from the ENGAGE 


trial, the results of the company’s NMA, published sources and clinical expert views. 


The model comprises 18 health states; stable AF, stroke (HS and IS), SE, myocardial 


infarction (MI) and dead. Stroke events (HS and ischaemic [IS]) are divided into mild, 


moderate and severe categories. Health states (IS, HS, SE and MI) are further divided into 


acute events and long-term impacts. On entering the model all patients have stable AF. 


Annual event rates for first non-fatal clinical events for patients treated with either edoxaban 


or warfarin were derived from the edoxaban arm of the ENGAGE trial and converted into 


monthly probabilities. Event rates for dabigatran, rivaroxaban and apixaban were obtained 


by applying the HRs from the company’s NMA, and event rates for warfarin based on 


applying the HRs from the ENGAGE trial, to the baseline edoxaban data. 


The incremental cost effectiveness ratio (ICER) for the comparison of edoxaban versus 


warfarin is estimated to be £12,881 per QALY gained; edoxaban is more expensive (£2544) 


and offers more QALYs (+0.2) than warfarin. When compared with either dabigatran 


(110mg) or rivaroxaban, edoxaban is shown to be cheaper (-£117 and -£787 respectively) 


and to offer more QALY gains (+0.001 and +0.08 respectively). When compared with 


apixaban or dabigatran 150mg, edoxaban treatment is shown to be slightly more expensive 


(+£17 and +£394 respectively), and leads to fewer QALY benefits (of -0.07 and -0.08 


respectively). In summary, the costs and benefits of the four NOACs do not differ 


substantially. However, the results of the company’s full incremental analysis show that 


edoxaban, dabigatran 110mg, apixaban and rivaroxaban are strictly dominated by 


dabigatran 150mg and that when compared to warfarin, dabigatran 150mg has an ICER of 


£7678 per QALY gained. 


The company carried out a wide range of deterministic and probabilistic sensitivity analyses 


(PSA). The deterministic results show that the company’s conclusions (i.e. that dabigatran 


150mg dominates all NOACs and is cost effective compared to warfarin) are robust to the 


alternative model inputs used in the analyses. The results from the PSA show that edoxaban 


has a 2.9% (3.4%) probability of being cost effective at a willingness to pay threshold of 


£20,000 (£30,000) per QALY gained. 


ERG Interpretation of the company’s base case results 


Edoxaban is dominated (less effective and more costly) by another NOAC in both the 


deterministic and probabilistic base case incremental analyses. There are differences in the 
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results of the probabilistic and deterministic analyses as to which NOAC is cost effective; 


these are driven by very small and uncertain differences between two of the NOACs 


(apixaban and dabigatran 150mg). In the deterministic analysis, dabigatran 150mg 


dominates other NOACs and has an ICER of £7645 per QALY gained compared to warfarin. 


In the probabilistic incremental analysis, apixaban dominates or extendedly dominates other 


NOACs and has an ICER of £13,036 per QALY gained compared to warfarin. In the 


incremental analyses, the differences in costs and QALYs between edoxaban and the other 


NOACs are small, but the finding that edoxaban is more costly and less effective than 


apixaban and dabigatran 150mg is consistent across all but one of the sensitivity analyses 


conducted by the company.  


1.6 Summary of the ERG’s critique of cost effectiveness evidence 
submitted 


Cost effectiveness not claimed 


The economic evaluation provided by the company is consistent with the NICE scope and 


largely meets the NICE reference case. The company model was adapted from a model 


previously assessed by NICE in a technology appraisal of apixaban. The ERG notes that the 


company’s model does not show edoxaban to be the most cost effective anticoagulant 


option available.  


The NMA 


Whilst the differences in costs and QALYs between the NOACs are small, the finding that 


edoxaban is less effective and more costly than apixaban and dabigatran 150mg appears to 


be robust to a ranage of assumptions. These incremental analyses are, however, driven by 


the results of the NMA conducted by the company. The ERG notes differences in patient 


populations in the trials used in the analysis that generated model inputs; specifically, the 


inclusion of patients with a CHADS2=1 in the trials of apixaban and dabigatran, but not in the 


trials of edoxaban and rivaroxaban. The ERG questions the validity of the results as their 


analyses have shown that the assumption of proportionality required for the NMA is violated 


within the key NOAC trials, and also across the warfarin arms of these trials. Therefore, the 


ERG has serious concerns about the robustness of the results of the incremental analyses 


presented. 


Age-related utility decrements 


The ERG identified a number of inconsistencies in the model and has concerns about some 


of the sources of data used in the analysis. However, the majority of these were found to 


have only minor impacts on results in analyses conducted by the ERG using the ERG’s 


preferred values. An important exception was the use of data from a US rather than UK 
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population to reflect a deterioration in HRQoL with age. The use of UK data had a 


substantial impact on the cost effectiveness results in the pairwise comparison between 


edoxaban and warfarin, with the ICER increasing to £32,129 per QALY gained in the 


probabilistic analysis and £34,008 per QALY gained in the deterministic analysis.  


Overall survival 


The ERG has identified that the estimates of OS predicted by the company’s model are 


different from those observed in the ENGAGE trial. Several parameters used to inform the 


estimates of OS in the model are not sourced from the trial; for example, the rates of acute 


stroke mortality. The magnitude of the difference between the observed (trial) and predicted 


(model) estimates casts some doubt on the credibility of the model. 


1.7 ERG commentary on the robustness of evidence submitted by the 
company 


1.7.1 Strengths 


Clinical effectiveness 


 The company provided a detailed submission. The ERG’s requests for further clinical 
information were fulfilled promptly and to a good standard 


 The key clinical evidence is derived from a completed (median follow-up of 2.8 
years), good quality randomised controlled trial that recruited substantial numbers of 
patients, none of whom crossed over to receive alternative treatments and very few 
of whom were lost to follow-up 


 The submission fulfilled the majority of the requirements set out in the decision 
problem 


 


Cost effectiveness 


 The economic evaluation presented in the CS was consistent with the NICE scope. 


  The ERG’s requests for clarification were fulfilled promptly 


 The company attempted to address concerns raised by NICE Appraisal Committees 
regarding the design and functionality of the models submitted in previous appraisals 
of NOACs 


 The results from the model are robust to the sensitivity analyses conducted in the CS 


1.7.2 Weaknesses and areas of uncertainty 


Clinical effectiveness 


 At the time this ERG report was submitted, the EMA had not issued a positive 
opinion for edoxaban and therefore the EPAR was unavailable. This means that the 
exact clinical indication for edoxaban is uncertain  


 There are no clinical trial data describing the clinical effectiveness of edoxaban 
versus warfarin in patients with a CHADS2=1. In clinical practice in England and 
Wales these patients would be considered for anticoagulation treatment 
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 It is unclear whether patients with NVAF who are treated with edoxaban can continue 
their treatment whilst they undergo cardioversion 


 Health-related quality of life (HRQoL) data were collected within the ENGAGE trial 
using EQ-5D and provided to the ERG on request. However, for the UK population of 
patients, response rates were low and the data are not fully analysed. It is therefore 
difficult to draw any firm conclusions as to any difference in patients’ experiences 
attributable to the choice of treatment 


 In the absence of direct evidence comparing edoxaban with apixaban, dabigatran 
and rivaroxaban, the company conducted a NMA. The ERG considers that the 
results of the NMA may be unreliable due to violations of the proportional hazards 
assumption both within the ENGAGE trial, within trials of the other three NOACs, and 
across the warfarin arms of the four trials included in the evidence network 


Cost effectiveness 


 Results from the company’s model do not show edoxaban to be the cost effective 
compared with other approved anticoagulant treatments 


 The results of the NMA are key drivers of the incremental results. Due to violations of 
the proportional hazards assumption, both within each of the four clinical trials in the 
network, and across the warfarin arms of the four trials, the ERG has serious 
concerns about the validity of NMA results used in the model 


 The economic model uses data from a US population study to inform a deterioration 
in HRQoL with increasing age. These estimates are significantly lower than those 
from UK population studies. The use of data from a UK population in the model 
substantially increases the ICER for edoxaban compared to warfarin. 


 A comparison of overall survival from the model and the ENGAGE trial shows that 
the model overestimates overall survival for both arms compared to the trial, and 
potentially underestimates the relative effectiveness of edoxaban compared to 
warfarin. The ERG considers that the magnitude of these differences raises some 
concerns about the validity of the model 


 Limited data were available to the company to fully inform the subgroup analyses 
presented and, therefore, the results of these are highly uncertain 


 In addition the ERG has a number of data related concerns: 


o A wide range of sources were used in the model to inform treatment 
effectiveness and extrapolation including the NMA, ITT and mITT analyses of 
the ENGAGE trial, several articles from the literature and clinical assumptions 


o Some of the data sources used to inform the model and assumptions 
regarding clinical practice (e.g. discontinuation rates following HS) are of 
concern to the ERG; however, these are not expected to significantly impact 
upon the results.  


o Various estimates used in the model were incorrectly reported in the CS and 
the ERG was not able to verify all estimates used in the model from the stated 
sources 


1.8 Summary of exploratory and sensitivity analyses undertaken by the 
ERG 


The ERG has carried out the following alterations to the company’s base case model: 


R1. Correcting an error in the cell reference for the utility estimate for post-SE 


R2. An alternative utility estimate for the SE state  
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R3. HRs in the incremental analysis for warfarin from the company’s NMA rather than HR 
from the ENGAGE trial data.   


R4. An alternative utility estimate for the MI state 


R5. An alternative utility estimate for the TIA state 


R6. Utility values for the three stroke states unadjusted for respondents’ own health 


R7. An alternative utility values for stroke states 


R8. Patients receiving dabigatran 150mg switch to dabigatron 110mg at age 80 years  


R9. All patients discontinue treatment following HS 


R10. Introduction of acute mild stroke case fatality rate (16.8% for IS and 31.6% for HS) 


R11. Case fatality rates for the three stroke states sourced from ENGAGE trial data 


R12. Amended age adjusted utility decrement per year   


R13. Warfarin daily cost estimated using data from the eMIT database 


R14. Amendments to reflect a distribution of different starting ages, each with different 
gender distribution  


R15. ENGAGE trial hazard rates for HS 


R16. Reconciliation of OS estimates 


The ERG also carried out a number of analyses in which multiple parameters were changed. 


 


 Analysis C: Combining alternative utility data (R2, R4, R5, R7) and warfarin hazard 
ratios from NMA (R3) (in the incremental analysis only).  


 Analysis D: As for analysis plus the age-adjustement to utilities, the costs of warfarin, 
the HR for HS and assumptions regarding dose reduction for dabigatran treatment 
discontinuation after HS, and  (R8, R9, R12, R13, R15).  


 Analysis E: All the amendments introduced in analysis D plus applying the 
amendment to the probabilities of acute stroke fatality from the trial (R15) 


 Analysis F: All the amendments introduced in analysis D plus applying the 
amendment to reconcile the model and ENGAGE trial OS estimates (R16) and the 
age/gender distribution over time (R14).  


Individually, most of the ERG amendments to the company model had only minor impacts on 


the ICERs per QALY gained in the pairwise analyses with warfarin. The exception was the 


amendment to the age-adjustment to utilities which increased the ICER to £37,129 per 


QALY gained in the probabilistic analysis and £34,008 per QALY gained in the deterministic 


analysis. Cumulatively, this amendment and the further amendments to cost and utility data 


(Analysis D) increased the ICERs for edoxaban compared to warfarin to £60,940 


(probabilistic analysis) and £49,305 (deterministic analysis) per QALY gained. Two 


approaches to reconciling the trial and model data for OS were undertaken. These increased 


the ICERs per QALY gained for edoxaban compared to warfarin to approximately £45,000 


and £60,000 in the probabilistic analysis (£37,000 and £50,000 in the deterministic analysis).  
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In the incremental analyses, the result that edoxaban was dominated (more costly and less 


effective) by at least one other NOAC was consistent across all ERG amendments, and 


consistent between the probabilistic and deterministic analyses. 


1.9 ERG conclusions 


The company has presented direct clinical evidence to support the use of edoxaban for 


preventing stroke and SE in people with NVAF from the ENGAGE trial. The ERG considers 


this trial, which is complete, to be robust and of good quality. Results from the ENGAGE trial 


suggest that, based on the primary composite endpoint of stroke and SE, edoxaban is non-


inferior, but not superior, to warfarin. 


The cost effectiveness analysis presented by the company shows that edoxaban is 


dominated (more costly and less effective) by at least one other treatment option in both the 


deterministic and probabilistic analyses. These results are robust to a range of alternative 


assumptions and sources of data.  


However, the ERG has concerns about the reliability of the company’s estimates. Firstly the 


results of the incremental analyses are driven by the HRs estimated by the company’s NMA; 


the ERG notes that the assumption of proportionality underpinning this analysis is violated. 


Secondly, the ERG considers that the data used to inform the age-adjustment of utilities is 


inappropriate, and notes that the results are sensitive to this. Finally the differences between 


the OS predicted by the model and the ENGAGE trial raises some concerns as to the validity 


of the model.  


The ERG carried out a number of amendments to the company’s model. Analyses using the 


ERG’s preferred input values increases the deterministic pairwise ICER per QALY gained for 


the comparison of edoxaban with warfarin (Analysis D) from £12,720 to £34,008 


(probabilistic analysis: £16,269 to £32,129). Further amendments to address the differences 


in OS estimates, and the age/gender distribution increase the ICERs per QALY gained to 


between approximately £45,000 and £60,000 in the probabilistic analysis and between 


£37,000 and £50,000 in the deterministic analysis.    


2 BACKGROUND 


Clinical and economic evidence were submitted to NICE from Daiichi Sankyo in support of 


the use of edoxaban tosylate (Lixiana®) for preventing stroke and systemic embolism (SE) 


in people with non-valvular atrial fibrillation (NVAF). 
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2.1 Critique of company’s description of underlying health problem 


The context section (Section 2) of the company submission (CS1) presents the key issues 


relating to the underlying health problem, including clinical features, prognosis and 


prevalence. This information is summarised in Box 1. The Evidence Review Group (ERG) 


considers the company’s description of the underlying health problem to be relevant and 


appropriate. 


Box 1 Pathophysiology and prevalence of atrial fibrillation 


Atrial fibrillation (AF) is the most common cardiac arrhythmia caused by irregular electrical signals 
generated throughout the atria of the heart.


2
 Non-valvular AF (NVAF) is defined by international 


guidelines as cases in which the rhythm disturbance occurs in the absence of rheumatic mitral 
stenosis or a prosthetic heart valve.


3
 NVAF is the most frequently diagnosed type of AF in the UK.


4
  


 
AF is characterised by loss of synchronous atrial mechanical activity that can have adverse 
consequences related to a reduction in cardiac output (possibly resulting in symptoms) and to left 
atrial appendage thrombus formation (resulting in an increased risk of stroke and peripheral 
embolisation).


2
 AF is known to progress from short episodes to longer more frequent attacks and 


sustained forms of arrhythmia, ultimately progressing to final expression as an irreversible cardiac 
arrhythmia.


2
 The longer AF persists, the more difficult it is to restore and maintain sinus rhythm.


2
 


 
The European Society for Cardiology (ESC) distinguishes five types of AF, based on the presentation 
and duration of the arrhythmia: first diagnosed, paroxysmal, persistent, long-standing persistent and 
permanent AF.


5
  


 
AF is often asymptomatic and may be diagnosed only during routine physical examination. The most 
common symptoms of AF are palpitations, fatigue, dyspnoea, effort intolerance, and light-
headedness.


6
 In some patients with persistently elevated ventricular rates, cardiomyopathy may 


occur, leading to heart failure as the prominent manifestation of AF. Patients with AF can also present 
with an acute ischaemic stroke, TIA, or systemic embolism.


3
  


 
Prevalence of AF in patients with associated cardiovascular disease (CVD) is higher compared to that 
in the overall population.


7
 These conditions are responsible for structural and electrophysiological 


changes in the heart, which can lead to development of AF.
8,9


 The presence of underlying CVD, both 
chronic and acute has a substantial effect on the prevalence and incidence of AF.


5
 


 
The prevalence of AF was estimated at 1.76% in England according to the GRASP-AF registry


10
  and 


1.85% in Wales according to data from the National Health Service (NHS) Quality and Outcomes 
Framework for 2012/2013.


11
 AF occurs more frequently in men than in women and rarely affects 


people aged less than 50 years. However it increases to almost 1% in people aged 55-64 and 11% at 
85 years according to data from the General Practice Research Database.


12,13
 The prevalence of AF 


is estimated to at least double in the next 50 years as the average age of populations within Europe 
increases.


14
  


The company describes the risk of stroke associated with atrial fibrillation (AF) (Box 2) and 


notes that anticoagulation therapy is routinely used to prevent strokes in patients who have 


been diagnosed with AF. The company outlines two risk assessment tools, CHADS2
15 and 


CHA2DS2-VASc16 (Box 3); these tools enable clinicians to quantify the risk of stroke in 


patients with NVAF and thereby identify patients who may benefit from anticoagulation 


treatment. The ERG considers the company’s information describing risk of stroke in the CS 


to be appropriate. 


Box 2 Stroke risk associated with atrial fibrillation 
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Patients with AF have a risk of stroke and systemic thromboembolism that is five times greater than 
that of age-matched people in sinus rhythm.


17
 The level of risk depends on comorbidities and 


demographic factors, and ranges from less than 1% to more than 20% per year.
17


 The important 
independent prognostic factors for an increased risk of AF-related stroke are age, history of TIA or 
stroke, hypertension, diabetes mellitus, and evidence of moderate to severe left ventricular systolic 
dysfunction. In 90% of cases, AF occurs in patients with underlying heart disease.


18
 The majority of 


patients with AF have hypertension.
18


  
 
At least 15% to 20% of all ischaemic strokes occur in patients with AF, and the risk of ischaemic 
stroke increases with age.


19
 The risk of stroke recurrence is greater for patients with AF compared to 


patients without AF.
20


 Strokes are significantly more severe, and more likely to be fatal, in patients 
with AF compared with those without AF.


20-22
 Death related to stroke is recorded as 11% in AF 


patients compared to 4% in non-AF patients.
22


 Moreover, in non-fatal cases, strokes in AF patients 
are associated with greater functional disability compared to non-AF patients.


20-22
 


 
Oral anticoagulants, including vitamin K antagonists (VKAs) and the new oral anticoagulants (NOACs) 
are the mainstay of stroke prevention in AF.


23
 


 


Box 3 CHADS2 and CHA2DS2-VASc risk assessment 


The risk factors measured by the CHADS2 scoring system are: 


 congestive heart failure (1 point) 


 hypertension (1 point) 


 age at or over 75 years (1 point) 


 diabetes mellitus (1 point) 


 previous stroke or TIA (2 points) 
 
The CHA2DS2-VASc scoring algorithm includes additional stroke risks: 


 congestive heart failure (1 point) 


 hypertension (1 point) 


 age 65-74 years (1 point) 


 age ≥75 years (2 point) 


 diabetes mellitus (1 point) 


 previous stroke/TIA/thromboembolism (2 points) 


 vascular disease (1 point) 


 female (1 point) 


The company states that NICE’s clinical guideline24 published in 2014 recommends the use 


of the CHA2DS2-VASc tool to assess the risk of stroke in patients with NVAF. The CHA2DS2-


VASc tool takes into account more risk factors than CHADS2 and enables clinicians to 


differentiate between patients who are at very low risk of stroke from patients who are at a 


greater risk and who, therefore, require anticoagulation treatment. When patients are 


assessed using the CHADS2 tool, patients who score 0 or 1 may be at greater risk of stroke 


than their score suggests due to factors not included in the assessment (e.g. female gender 


or vascular disease).  


The ERG notes that recent clinical trials25-28 evaluating the new oral anticoagulants 


(NOACs), (i.e. apixaban, dabigatran, edoxaban and rivaroxaban), use the CHADS2 tool to 


stratify patients in terms of stroke risk. The ERG considers that the use of CHADS2 in these 


clinical trials is reasonable, since CHADS2 was routinely used for assessment purposes 


when the clinical trials were designed.   
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The ERG is aware that there is no means of directly mapping the scores from a CHADS2 


assessment to the scores from a CHA2DS2-VASc assessment. 


2.2 Critique of company’s overview of current service provision 


The company’s overview of current service provision is presented in Sections 2.4 and 2.5 of 


the CS. An overview of the current NICE guideline (CG18024) and a summary of NICE 


guidance (TA249,29 TA256,30 TA27531) relevant to this appraisal are also included in the CS 


and summaries of this information are presented in Box 4 and Box 5 respectively. 


Box 4 NICE clinical guideline CG180 


NICE has recently published new guidelines for the management of atrial fibrillation, (CG180
24


), 
including recommendations about the treatment of AF with anticoagulants:  


 Anticoagulation therapy may be achieved with apixaban, dabigatran etexilate, rivaroxaban or 
VKAs. It recommends that the options for anticoagulation should be discussed with the 
patient and the choice based on their clinical features and preferences. The NICE guideline 
makes no recommendations for using one anticoagulant over another. 


 Anticoagulation should be considered for men with a CHA2DS2-VASc score of 1 and offered 
to men and women with a CHA2DS2-VASc score of 2 or above, taking their bleeding risk into 
account.  


 Anticoagulation should be reassessed for a person with poor anticoagulation control with 
VKAs shown by any of the following: 


i. Two International Normalised Ratio (INR) values higher than 5 or one INR value higher 
than 8 within the past 6 months, 


ii. Two INR values less than 1.5 within the past 6 months, 
iii. Time in Therapeutic Range (TTR) less than 65% (the calculation is over a maintenance 


period of at least 6 months). 
iv. If poor anticoagulation control with VKAs cannot be improved, the clinician should 


evaluate the risks and benefits of alternative stroke prevention strategies and discuss 
these with the patient. 


 
This guideline supersedes the previous NICE guideline on the management of atrial fibrillation and 
recommends that aspirin monotherapy should not be prescribed to people with atrial fibrillation solely 
on account of stroke prevention. 
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Box 5 NICE guidance 


Dabigatran etexilate was recommended in March 2012 (TA249
29


) as an option for the prevention of 
stroke and systemic embolism within its licensed indication, that is, in people with non-valvular atrial 
fibrillation with one or more of the following risk factors:  


 previous stroke, transient ischaemic attack or systemic embolism, 


 left ventricular ejection fraction below 40% symptomatic heart failure of New York Heart 
Association class 2 or above, 


 age 75 years or older 


 age 65 years or older with one of the following: diabetes mellitus, coronary artery disease or 
hypertension. 


 
Rivaroxaban was recommended in May 2012 (TA256


30
) as an option for the prevention of stroke and 


systemic embolism within its licensed indication, that is, in people with non-valvular atrial fibrillation 
with one or more risk factors such as: 


 congestive heart failure, 


 hypertension, 


 age 75 years or older, 


 diabetes mellitus 


 prior stroke or transient ischaemic attack. 
 
Apixaban was recommended in January 2013 (TA275


31
) as an option for preventing stroke and 


systemic embolism within its marketing authorisation, that is, in people with non-valvular atrial 
fibrillation with one or more risk factors such as: 


 prior stroke or transient ischaemic attack, 


 age 75 years or older, 


 hypertension, 


 diabetes mellitus 


 symptomatic heart failure. 


 


The clinical pathway for stroke prevention in patients with NVAF in clinical practice in 


England and Wales is included in the CS and reproduced in Figure 1. The company states 


that the expected place of edoxaban in the treatment pathway is as an additional alternative 


NOAC therapy. The ERG considers the clinical pathway presented in the CS is accurate and 


agrees that edoxaban is an additional alternative NOAC therapy. 
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Figure 1 Stroke prevention pathway for patients with NVAF  


Source: CS, Figure 2 


2.3 Issues related to clinical practice 


A number of issues relating to anticoagulation treatment for patients with NVAF in current 


clinical practice are reported in the CS. These are summarised in  


 


 


Box 6.  


The ERG notes that NVAF requires lifelong anticoagulation treatment. Patients who are 


treated with warfarin are required to undergo frequent blood tests to assess the efficacy of 


warfarin in preventing blood clots, as measured against the international normalised ratio 


(INR) level. If the INR level is too high, the patient is at risk of bleeding; if the INR level is too 
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low, the patient is at inadequately protected against stroke. Warfarin doses are adjusted to 


keep patients’ INR levels between 2.0 and 3.0.32 


 


 


 


Box 6 Issues related to anticoagulation treatment 


Use of VKAs such as warfarin can be challenging in clinical practice due to their narrow therapeutic 
window, the requirement for routine monitoring and dose adjustments, their unpredictable dose 
response, the slow onset of action, and the risk of bleeding. 


 VKA dosing must be guided by INR monitoring 


 Only 61% of patients spent their time within the therapeutic range (INR 2-3) 


 INR monitoring is a burden for the patient and impacts patient’s quality of life 


 The requirement for dose adjustment may increase the risk of accidental overdose. This 
makes it extremely challenging for physicians to maintain patients in the recommended 
therapeutic range, and equally cumbersome for patients with the need for frequent monitoring 


 Warfarin has 40-fold variability in dose (doses range from 0.5 to 20 mg a day) in different 
patients to reach the same effect, and food interactions, drug-drug interactions, and genetic 
factors contribute to this variability. 


 The underuse of VKAs in clinical practice is driven by safety and convenience issues 
associated with the use of VKAs 


 NOACs have proven efficacy and safety in large clinical trials and are indicated for use in 
NVAF, however the level of uptake is low and there is still a significant proportion of patients 
requiring anticoagulation that are not receiving it. 


 


The ERG agrees generally with the points made by the company ( 


 


 


Box 6). However, the ERG is aware that warfarin is the standard anticoagulation treatment 


used in the NHS and that its efficacy and safety are well-documented. In comparison, the 


use of NOACs in the NHS is relatively new and, as the company reports, (Box 6), the current 


level of use of NOACs in the NHS is low. For these reasons, the ERG considers that the 


long-term safety of NOAC treatment is not as well established as it is for warfarin. The ERG 


is also aware that there are patients who manage treatment with warfarin very well.  


2.4 Main comparators identified in the company submission 


The main comparators to edoxaban are correctly identified in the CS as: vitamin K 


antagonists (VKAs – usually warfarin) and the non-VKA oral anticoagulants i.e. apixaban, 


dabigatran and rivaroxaban. The ERG has summarised the current treatment options in 


Table 1. 
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Table 1 Main comparators 


Treatment Dose Schedule 


Warfarin Tailored to patient Once daily 


Apixaban 5mg  


2.5mg (if at least two of the following criteria ≥80years, body weight 
≤60kg, serum creatinine ≥1.5mg/dL [133 micromole/L]) 


Twice daily 


Dabigatran 150mg  


110mg (if ≥80yrs or concurrent verapamil* 


Twice daily 


Rivaroxaban 20mg  Once daily  


*verapamil is a calcium channel blocker 
 


2.5 Number of patients eligible for treatment with edoxaban 


The company anticipates that all patients with NVAF who are at risk of stroke and SE will be 


eligible for treatment with edoxaban and estimates that the number of patients in England 


and Wales likely to be eligible for treatment each year is 617,358. The company’s 


calculations and the ERG’s calculations are presented in Table 2.  


Table 2 Company and ERG estimates of number of patients eligible for treatment with 
edoxaban 


 Rate England Wales Total 


Company estimate     


AF patients  985,813 58,787 1,044,600 


NVAF patients 75%
33


 739,360 44.090 783,450 


NVAF patients at risk of stroke  


(i.e. CHADS2 ≥1) 


78.8%
34


 582,615 34,743 617,358 


ERG estimate     


AF patients  985,813 58,787 1,044,600 


NVAF patients 90%
4,35


  


(and clinical 
advice to 
ERG) 


  940,140 


NVAF patients at risk of stroke  


(i.e. CHADS2 ≥1) 


78.8%
34


   740,830 


NVAF patients considered for 
treatment in England and Wales 


CHA2DS2-VASc ≥1 (males) 


CHA2DS2-VASc ≥2 (females) 


80%
4
   752,112 


AF-atrial fibrillation; NVAF=non-valvular atrial fibrillation 
Source: CS, Table 2 
 


The overall number of AF patients in England is calculated using data from the GRASP-AF10 


registry and applying an AF prevalence rate of 1.76% to a population of 56,012,096 patients 


registered in GP practices.10 This calculation yields 985,813 patients with AF. 


The company’s source of information pertaining to the number of patients in Wales with AF 


is unclear. The reference cited in the CS relates to the Quality and Outcomes Framework for 
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England36 produced by the Health and Social Care Information Centre; however, this report 


does not appear to contain data specific to Wales. 


The company estimates that 75% of patients from the overall population of patients with AF 


have NVAF. The figure of 75% is derived from data from the REALISE-AF33 registry, an 


international database (26 countries) of 10,000 patients with AF who were enrolled between 


October 2009 and May 2010. However, data from the European-based PREFER4 registry 


(patient enrolment Jan 2012 to Jan 2013) and cited by the company in Section 2.1 and in 


Table 42 of the CS, suggest that 98.1% of patients in the UK with AF have NVAF. Also, the 


results of a national audit for Scotland35 (2012) demonstrate that 93.3% of patients with AF 


have NVAF. Clinical advice to the ERG is that the European and UK data are local and 


recent and are therefore more relevant. Further clinical advice is that valvular AF is rare in 


the UK and 90% to 95% of patients in clinical practice have NVAF. 


The company’s estimate that 78.8% of patients in clinical practice have a CHADS2 ≥1 (and 


therefore may be considered for anticoagulant treatment) is derived from a paper published 


in 2014.34 The paper describes a population-based study that examined the outcomes of a 


cohort of 16,513 patients in the UK who were registered with the UK Clinical Practice 


Research Datalink and who were diagnosed with AF between 2005 and 2010. The ERG 


considers that the company’s estimate that 78.8% of NVAF patients have a CHADS2 ≥1 is 


reasonable, but notes that the NICE guideline CG18024 now recommends the use of the 


CHA2DS2-VASc16 assessment tool rather than the CHADS2 tool to assess the need for 


anticoagulation treatment. The European-based PREFER4 registry data suggest that 80.2% 


of patients in the UK have a CHA2DS2-VASc score of ≥2; these patients would be 


considered for anticoagulation treatment according to the NICE guideline.24  


Clinical advice to the ERG is that the majority of patients in clinical practice who have a 


CHADS2=1 are likely to score ≥2 on a CHA2DS2-VASc assessment and will, therefore, meet 


NICE’s24 criteria for requiring anticoagulation treatment.  


If an estimate that 90% of all patients with AF have NVAF is applied to the company’s figure 


for the number of patients with AF, and 78.8% are considered at risk of stroke (CHADS2≥1) 


the ERG calculates that approximately 740,830 patients may be eligible for treatment with 


edoxaban in England and Wales. If an estimate that 90% of all patients with AF have NVAF 


is applied to the company’s figure for the number of patients with AF, and 80% of these 


patients are considered for anticoagulation treatment according to the NICE guideline24 


(CHA2DS2-VASc), the ERG calculates that approximately 752,112 patients may be eligible 







Edoxaban for NVAF 
STA 


Page 26 of 173 


 


for treatment with edoxaban in England and Wales. Both of the ERG’s estimates are higher 


than the company’s estimate of 617,358. 


2.6 Managing adverse reactions and NHS resource use 


It is reported in the CS (Section 2.8) that there is no specific antidote to bleeding for people 


taking NOACs; however, a number of treatments are in development for this purpose.  


However, it is reported in the CS, that the Summary of Product Characteristics (SPC)37 for 


edoxaban recommends the use of 4-factor prothrombin complex concentrate in the event of 


life-threatening bleeding.  


The company states that no additional costs in addition to the drug acquisition cost are 


anticipated. 


2.7 Equality 


No equality issues are identified in the CS. 


2.8 Innovation 


In Section 4.1 of the CS the company discusses the potential disadvantages of treatment 


with warfarin and the potential advantages of treatment with NOACs (Box 7).  


Box 7 Treatment with warfarin vs NOACs 


Warfarin has been established as the standard of care to reduce the risk of stroke in patients with AF, 
but it is associated with several limitations, including the following: unpredictable pharmacokinetics 
and pharmacodynamics; numerous drug and dietary interactions; genetic variability in metabolism 
response; and a narrow therapeutic window requiring frequent monitoring and dose adjustments to 
maintain a therapeutic level of anticoagulation.


38
 


 
The NOACs currently recommended by NICE


24
 have predictable pharmacokinetics and 


pharmacodynamics, have minimal interactions with other drugs compared to VKAs, and do not 
require INR monitoring. 


 


The ERG agrees with the comparisons made by the company between warfarin and 


NOACs. However, the ERG notes that, as treatment with NOACs does not require regular 


blood monitoring to ensure that anticoagulation treatment is optimal, there is no measure of 


treatment compliance. For patients who are treated with NOACs, failure to take the 


prescribed doses results in sub-therapeutic levels of anticoagulation.39 Cohen39 suggest that 


missing doses of NOACs may be more serious than missing doses of warfarin as NOACs 


have a shorter half-life than warfarin.  
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In Section 4.1 of the CS the company lists the potential limitations of treatment with 


dabigatran and rivaroxaban and the potential advantages of treatment with edoxaban (Box 


8).  
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Box 8 Limitations of treatment with dabigatran and rivaroxaban and potential advantages of 
edoxaban 
Dabigatran is limited by: 


 twice daily dosing 


 association with dyspepsia 


 dabigatran capsules are not stable outside of their blister pack, so they cannot be added to 
any compliance aid (often done by pharmacists for patients with multiple medications to help 
patients remember to take them on the right day and at the right time) 


 
Rivaroxaban is associated with several limitations: 


 the need to be administered with food 


 an initiation dose which differs from its maintenance dose 
 
Edoxaban  


 can be taken with or without food 


 once-daily dosing 


 stable outside its blister pack 


 dose can be halved in specific patient groups anticipated to be at increased risk of edoxaban 
overexposure (i.e. patients with moderate or severe renal impairment, low body weight ≤ 60 
kg or concomitant use of P-glycoprotein inhibitors)  


 edoxaban is currently the only NOAC to include explicit guidance for treatment in the event of 
uncontrolled bleeding in its SPC


1
 based on clinical data 


 


The ERG agrees with the company’s summary of limitations associated with rivaroxaban 


and dabigatran but notes that apixaban is also recommended as a treatment option by 


NICE.31 Apixaban is taken twice daily (with or without food) and the dose, as for edoxaban, 


can be halved for specific patient groups.  


The ERG agrees that edoxaban is the only NOAC for which specific recommendations have 


been made for the treatment of uncontrolled bleeding associated with treatment. However, 


clinical advice to the ERG is that the strategy recommended in the SPC37 for uncontrolled 


bleeding is also applicable to treatment with apixaban and rivaroxaban.  


The ERG notes that the relevant SPCs40-42 state that treatment with rivaroxaban, dabigatran 


and apixaban can be continued during cardioversion. However, it is unclear whether 


treatment with edoxaban can be continued during cardioversion. The protocol for the pivotal 


trial for edoxaban, the ENGAGE AF-TIMI 48 trial26 (ENGAGE) (p143) provides guidance on 


the procedures for patients undergoing cardioversion and states that cardioversion should 


be performed whilst the patient is on the study drug. The trial protocol also states (p36) that 


summary data were planned to be evaluated for patients undergoing cardioversion during 


the trial. However, there are no data presented in the CS that pertain to patients undergoing 


cardioversion in the ENGAGE trial.  
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It is reported in the CS (Section 1.6) that the PROBE43 trial is due to complete in August 


2015. The PROBE43 trial is a randomised controlled trial (RCT) designed to evaluate the 


efficacy of edoxaban versus warfarin in patients undergoing cardioversion. Until the results 


of this trial are published, the ERG considers that the efficacy of edoxaban for patients with 


NVAF undergoing cardioversion is unknown. 
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3 CRITIQUE OF COMPANY’S DEFINITION OF DECISION 
PROBLEM 


The decision problem described in the final scope44 issued by NICE, and the company 


rationale for any deviation from the scope, are presented in Section 5 of the CS and this 


information is reproduced in Table 3. The company reports no deviations from the scope. 


Table 3 Decision problem issued by NICE (reproduced from CS) 


Key 
parameter 


Final scope issued by NICE Decision problem 
addressed in the 
submission 


Rationale if 
different from the 
scope 


Population  Adults with non-valvular atrial 
fibrillation who are at risk of stroke or 
systemic embolism 


As per NICE scope N/A 


Intervention Edoxaban tosylate As per NICE scope N/A 


Comparator(s)  Warfarin 


 Apixaban 


 Dabigatran etexilate 


 Rivaroxaban 


As per NICE scope N/A 


Outcomes  Stroke 


 Systemic embolism 


 Myocardial infarction 


 Transient ischaemic attacks 


 Mortality 


 Adverse effects of treatment 
including haemorrhage 


 Health-related quality of life 


As per NICE scope N/A 


Economic 
analysis 


The reference case stipulates that the 
cost effectiveness of treatments should 
be expressed in terms of incremental 
cost per quality-adjusted life year. 


The reference case stipulates that the 
time horizon for estimating clinical and 
cost effectiveness should be 
sufficiently long to reflect any 
differences in costs or outcomes 
between the technologies being 
compared. 


Costs will be considered from an NHS 
and Personal Social Services 
perspective. 


As per NICE scope N/A 


Subgroups to be 
considered 


If evidence allows, consideration will be 
given to subgroups defined by:  


 Time in therapeutic range on 
warfarin 


 Level of stroke/embolic risk 


As per NICE scope N/A 


Special 
considerations, 
including issues 
related to equity 
or equality  


None N/A N/A 


N/A=not applicable.  
Source: CS, Section 5 
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3.1 Population 


The key clinical evidence submitted by the company is derived from a single RCT, the 


ENGAGE AF-TIMI 48 trial26 referred to hereafter as the ENGAGE trial. 


In the ENGAGE trial, patients with NVAF were randomised to receive either edoxaban 


(60mg or 30mg daily) or warfarin. The randomised patients all had a CHADS2 ≥2 and were 


considered to be at moderate to high risk of stroke and SE. This means that patients at lower 


risk of stroke, i.e. those with a CHADS2=1, were not included in the ENGAGE trial. Hence, 


there are no data to evaluate the efficacy and safety of edoxaban in the treatment of patients 


with a CHADS2=1.  


In support of the efficacy of edoxaban compared with warfarin in patients with NVAF who 


have a CHADS2=1 (Section 6.10.2 of the CS), the company states that: 


 hazard ratios (HRs) for the outcomes for the primary and safety endpoints were 
stable across all the CHADS2 categories studied (2 to 6) and there is no reason to 
expect that the CHADS2 =1 would be inconsistent with this finding  


 number of events for the primary and safety outcomes and for the outcome of net 
clinical outcome decreased with the decrease in CHADS2 category and that events 
for patients with a CHADS2=1 would be further decreased 


 overall trial results can be assumed to be generalisable to patients with a CHADS2=1 
as the underlying disease pathophysiology is the same across all NVAF patients 
regardless of CHADS2 status.   


The ERG is uncertain whether the company’s assertion that the efficacy of edoxaban can be 


generalised to a patient group with a CHADS2=1 is valid. However, the ERG notes that: 


 the draft SPC37 for edoxaban indicates that the anticipated marketing authorisation 
appears to include patients with a CHADS2=1, i.e. the prevention of stroke and 
systemic embolism in adult patients with NVAF with one or more risk factors, such as 
congestive heart failure, hypertension, age ≥75 years, diabetes mellitus, prior stroke 
or transient ischaemic attack (TIA).  


 during the appraisal of rivaroxaban,30 the Appraisal Committee accepted that, given 
the broad spectrum of risk covered by the licensed indication for rivaroxaban, there 
was no plausible reason to expect that the results of the ROCKET-AF28 trial 
(rivaroxaban versus warfarin) would not translate to people with a lower CHADS2 
score (i.e. less than 2). 


 NICE clinical guideline CG18024 recommends that anticoagulation treatment should 
be considered for men with a CHA2DS2-VASc score of 1 and offered to men and 
women with a CHA2DS2-VASc score of 2 or above, taking their bleeding risk into 
account. The ERG considers NICE’s guideline24 encompasses patients with a lower 
risk of stroke (i.e. similar to a CHADS2=1).  
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3.2 Intervention 


The intervention described in the CS is edoxaban and this matches the intervention defined 


in NICE’s scope.44 Edoxaban is an orally active selective inhibitor of Factor Xa that inhibits 


thrombin generation. The inhibition of Factor Xa decreases thrombin generation and reduces 


fibrin formation and coagulation. 


Edoxaban does not yet have a marketing authorisation in Europe. It is stated in the CS that 


the expected licensed indication for edoxaban is: for the prevention of stroke and systemic 


embolism in adult patients with NVAF with one or more risk factors, such as congestive heart 


failure, hypertension, age ≥75 years, diabetes mellitus, prior stroke or transient ischaemic 


attack (TIA). The expected date of a positive opinion for edoxaban from the European 


Medicines Agency (EMA) Committee for Medicinal Products for Human Use is February 


2015 and EMA marketing authorisation is expected in May 2015. At the time that this ERG 


report was submitted to NICE, the EMA had not published any decision regarding edoxaban. 


Edoxaban was recently (January 2015) approved45 for use in the US by the Food and Drug 


Administration (FDA) to reduce the risk of stroke and SE in patients with NVAF. Its use is 


limited as follows: edoxaban should not be used in patients with creatinine clearance (CrCL) 


>95mL/min because of increased risk of ischaemic stroke (IS) compared to warfarin at the 


highest dose studied (60mg). Edoxaban is also approved for use in Japan for the prevention 


of stroke and SE in patients with NVAF.1 


Edoxaban is formulated as film-coated tablets of 60mg, 30mg or 15mg. The recommended 


dose is 60mg once daily, or 30mg in specific patient groups (i.e. patients with moderate or 


severe renal impairment, body weight ≤60kg, concomitant use of cyclosporine, dronedarone, 


erythromycin, ketoconazole). Therapy with edoxaban should be continued indefinitely. 


3.3 Comparators 


The final scope44 issued by NICE states that the comparators to edoxaban are warfarin, 


apixaban, dabigatran and rivaroxaban. In the CS, the direct evidence for the clinical 


effectiveness of edoxaban versus warfarin is derived from the ENGAGE trial. In the absence 


of any direct trial evidence comparing edoxaban with apixaban, dabigatran or rivaroxaban, 


the company has conducted a network meta-analysis (NMA). 


3.4 Outcomes 


The outcomes specified in the NICE scope44 are stroke, SE, myocardial infarction (MI), TIA, 


mortality, adverse effects (AEs) of treatment including haemorrhage and health-related 


quality of life (HRQoL).  
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All of the specified clinical effectiveness outcomes are addressed in the CS and are included 


in the direct and indirect evidence. For the outcome of HRQoL, it is reported in the CS 


(Section 6.5.4) that EQ-5D data were collected during the ENGAGE trial as part of an 


economic sub-study. The findings of the study were made available to the ERG via the 


clarification process. However, the results are only utilised in the cost effectiveness section 


as a sensitivity analysis. 


3.5 Economic analysis 


As specified in the NICE scope,44 the cost effectiveness of treatments is expressed in terms 


of the incremental cost per quality adjusted life year (QALY) gained. The analysis is based 


on a lifetime horizon (assuming a maximum of 30 years base from a starting age of 71 


years. Costs are considered from an NHS perspective. 


3.6 Subgroups to be considered 


Clinical and cost effectiveness evidence is provided in the CS (Section 6.5 and 7.9 


respectively) for the efficacy of edoxaban in both of the subgroups identified in the NICE 


scope,44 i.e. time in therapeutic range (TTR) on warfarin and level of stroke or 


thromboembolism risk. 


3.7 Other relevant factors 


No equality issues were identified in the CS. The ERG is unaware of any Patient Access 


Scheme application submitted by the company. 
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4 CLINICAL EFFECTIVENESS 


This section provides a structured critique of the clinical evidence submitted by the company 


in support of edoxaban for the prevention of stroke and SE in people with NVAF. 


4.1 Critique of the methods of review(s) 


The company conducted two main systematic reviews of clinical effectiveness evidence. 


One systematic review was designed to identify RCT evidence relevant to the efficacy and 


safety of the use of edoxaban and relevant comparators (warfarin, rivaroxaban, dabigatran 


and apixaban) in the prevention of stroke and SE in people with NVAF. The second 


systematic review was designed to identify non-RCT evidence relevant to the efficacy and 


safety of edoxaban in the prevention of stroke and SE in people with NVAF. 


The methods used by the company to identify relevant articles for inclusion in the systematic 


reviews are reported in the CS (Section 6 and Appendix 2 [RCT evidence] and Appendix 6 


[non-RCT evidence]). 


4.1.1 Searches 


Searches for evidence from randomised controlled trials 


The searches completed by the company are described in Section 6.1, 7.1 and 10.2 of the 


CS. They were conducted in the following databases: 


• Medline (OvidSP) – 9th May 2014 


• Medline in process (OvidSP) – 9th May 2014 


• Embase (OvidSP) – 9th May 2014 


• The Cochrane Library  


The CS does not specify if all the Cochrane Library databases (CDSR, CENTRAL, HTA, 


DARE) were searched, but as no specific database is mentioned the ERG assumes that 


they were all included.  


The ERG considers the company’s search strategies to be comprehensive and relevant 


MeSH and free text terms were used. The search strategies focus on the condition of AF 


and do not include any stroke or SE search terms. The ERG is of the opinion that the 


inclusion of stroke or SE terms would render the searches more inclusive. The search 


strategy for RCT evidence included an RCT filter and a human filter, an approach that the 


ERG considers to be correct and relevant. The company also searched the websites of the 


European Society of Cardiology, the American Heart Association and the American College 


of Cardiology with a date limit of 2012-2014. No other grey literature sites were searched. 
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The company used the search as described above for the NMA comparisons and the AE 


search. The details of these are presented in Section 6.1, 6.2 and 10.2 of the CS. 


The company completed a similar search for non-RCT evidence. This search included a 


good quality observational studies search filter. The same grey literature sites already 


described were also searched. 


The ERG believes the company’s searches to be comprehensive and of a good standard. To 


be more inclusive, the company could have included more grey literature websites and 


searched all of the databases in the Cochrane Library. The ERG carried out a 


comprehensive search and no additional relevant papers were found. 


4.1.2 Inclusion criteria 


The study selection process used by the company is presented in Section 6.2 of the CS. 


Table 4 lists the inclusion and exclusion criteria applied to studies in the selection of RCTs. 


Similar inclusion criteria were applied to studies in the selection of non-RCT evidence (but 


with no restriction in terms of eligible comparators). The ERG is satisfied that the eligibility 


criteria are relevant to the aims of the company’s systematic reviews. 


Table 4 Eligibility criteria for systematic review of RCTs 


 Inclusion Exclusion 


Population  Adults (≥18 years) with non-valvular atrial 
fibrillation who are at risk of stroke or systemic 
embolism 


<18 years, patients with 
valvular/rheumatic AF 


Interventions   Warfarin  


 Apixaban 


 Rivaroxaban 


 Dabigatran 


 Edoxaban 


Studies not investigating 


edoxaban or relevant 


comparator 


Outcomes  Stroke (all-cause, ischaemic, haemorrhagic, 


disabling, fatal) 


 Systemic embolism  


 Myocardial infarction 


 Transient ischaemic attack 


 Mortality (All-cause, cardiovascular) 


 Major / minor bleeding 


 Clinically relevant non-major bleeding  


 Major gastrointestinal bleeding 


 Fatal bleeding 


 Intracranial bleeding 


 Life-threatening bleeding 


Studies not reporting the 


outcomes listed in the 


scope 


Study design  RCTs  Non-RCT (identified by 
separate search) 


Source: CS, Table 3 
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4.2 Results of the company’s searches 


The company’s search for RCT evidence identified 4712 non-duplicate records from 


electronic databases and 101 of these were selected for full-text screening. A further 27 


articles were identified from conference proceedings. Of the identified articles, four26,46-48 met 


the inclusion criteria for the systematic review of the clinical effectiveness of edoxaban. A 


further three articles25,27,28 met the inclusion criteria for the NMA. The company’s PRISMA 


diagram outlining the inclusion process is presented in the CS (Figure 61 of Appendix 2). 


The company’s search for non-RCT evidence identified 45 non-duplicate records from the 


electronic databases that were interrogated. No records met the company’s inclusion criteria. 


The company’s PRISMA diagram outlining the inclusion process is presented in the CS 


(Figure 62 of Appendix 6).  


4.3 Identified studies 


Four RCTs26,46-48 were identified by the company as being relevant to the systematic review 


for the clinical effectiveness of edoxaban, including the ENGAGE study.  


However, three of the RCTs46-48 were then excluded from the systematic review. The 


company’s rationale for excluding the three trials46-48 is not explicitly stated in the CS. 


However, the ERG assumes that the trials were excluded as they were all phase II dose-


ranging trials that compared differing doses of edoxaban with warfarin and were of only 3 


months duration. The ERG notes that specific exclusion criteria relating to design and 


duration of RCTs were not listed in trial eligibility criteria described in Table 3 of the CS. The 


ERG considers it appropriate that the three phase II trials were excluded from the company’s 


systematic review. The ERG is not aware of any other studies relevant to the present 


appraisal. 


The key design features of the three RCTs46-48 that were excluded from the systematic 


review are described in the CS and a summary of results of the largest of the trial47 (n=1146) 


is reported in the Appendices of the CS (Section 10.14).  


The CS focuses on the ENGAGE trial. This trial compares edoxaban (60mg or 30mg daily) 


with warfarin in a population of patients with NVAF and has a median follow-up of 2.8 years.  
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4.3.1 Critique of data extraction 


It is reported in the Appendices of the CS (Section 10.6.7) that the identified study was 


independently assessed by two reviewers and any disagreements were resolved by a third 


party. Relevant data were extracted by one reviewer and checked by a second reviewer. 


Any inconsistencies were resolved through discussion. The ERG considers this to be good 


standard practice. 


4.3.2 Quality assessment 


The company conducted a quality assessment of the included study using the checklist 


recommended for RCTs published in NICE’s Guide to the Methods of Technology 


Appraisal.49 


4.3.3 Evidence synthesis 


The evidence for the clinical effectiveness of edoxaban versus warfarin was derived from the 


ENGAGE trial. The results of the ENGAGE trial are presented narratively. To compare the 


clinical effectiveness of edoxaban with the other comparators stated in the NICE scope44 


(dabigatran, rivaroxaban and apixaban) the company conducted a NMA. The ERG’s critique 


of the company’s NMA is presented in Section 4.6 of this ERG report. 


4.4 Critique of the direct evidence: ENGAGE  


4.4.1 Characteristics of ENGAGE study 


The characteristics of the ENGAGE trial are summarised in Table 5. The study was 


conducted internationally (including UK centres) and randomised 21,105 patients in a 1:1:1 


ratio to receive either 30mg edoxaban once daily (or 15mg once daily for subjects requiring 


dose adjustments), 60mg edoxaban once daily (or 30mg once daily for subjects requiring 


dose adjustments), or warfarin (titrated to an INR within the range of 2.0 to 3.0). The 


company focuses on the edoxaban 60mg/30mg dose reduction (DR) arm in their 


submission, since this arm represents the expected licensed dosing. This ERG report also 


focuses on the high-dose (60mg/30mg DR) edoxaban group, referred to as ‘edoxaban’. 


Randomisation was stratified according to CHADS2 risk score and edoxaban dose 


adjustment requirements. Inclusion and exclusion criteria for the trial are provided in the CS 


(pp45-47) and are presented in Appendix 1 of this ERG report. Only patients with a CHADS2 


≥2 (moderate to high risk) were eligible for inclusion in the trial, and the ERG notes that the 


trial therefore excludes patients who are at a lower risk of stroke (CHADS2=1).  The ERG is 


satisfied that the remaining inclusion and exclusion criteria employed by the company are 


reasonable.  
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The ERG considers that the ENGAGE study is well-designed and conducted. A large 


number of patients were recruited to the study and the length of trial follow-up means that 


the collected data are mature and allow valid conclusions to be drawn.  


Table 5 Key characteristics of the ENGAGE trial 


Category ENGAGE trial characteristics 


Study objective To demonstrate non-inferiority of a OD, high-dose of edoxaban (60mg / 30mg 
DR) and also a OD low-dose of edoxaban (30mg / 15mg DR) compared with 
warfarin (INR target range 2.0–3.0), for the prevention of stroke and SE in 
patients with NVAF with a CHADS2 ≥2 or more 


Location 1393 sites in 46 countries (31 UK centres) 


Design Phase III, event-driven, randomised, double-blind, double-dummy, parallel-
group, multi-centre, multi-national, non-inferiority study 


Duration of study This was an event-driven study. All subjects were to be treated and followed 
until approximately 672 primary efficacy endpoint events were collected. The 
target number of events provided 87% power for confirming non-inferiority for 
each edoxaban regimen 


Method of 
randomisation 


Subjects were randomly assigned to 1 of 3 treatments in a 1:1:1 ratio via an 
Interactive Response Technology System. 
Randomisation stratified by CHADS2 score (stratum 1: CHADS2 score 2 and 3; 
stratum 2: CHADS2 score 4, 5, and 6) and edoxaban dose adjustment 
requirements (for factors such as an estimated creatinine clearance of 30 to 50 
ml per minute, a body weight of 60 kg or less or a concomitant use of specific 
P-gp inhibitors (verapamil, quinidine, or dronedarone) 


Method of blinding 
(care provider, 
patient and 
outcome assessor) 


Study drugs were packaged using double-dummy blinding with placebo tablets 
identical in appearance and packaging to that of active drug substance. 
Investigators received a “sham” INR value for subjects randomised to edoxaban 
in order to maintain blinding. 
During double-blind treatment and follow-up, the investigator, study site 
personnel, patients, sponsor and sponsor’s representatives were blinded to the 
identity of the randomised drug assignment 


Interventions,  
N randomised 


30 mg edoxaban OD (or 15mg OD for subjects requiring dose adjustments) 
plus placebo-to-match warfarin, N=7034 
60 mg edoxaban OD (or 30mg OD for subjects requiring dose adjustments) 
plus placebo-to-match warfarin, N=7035 


Comparators, 
N randomised 


Warfarin (titrated to INR between 2-3) plus placebo-to-match edoxaban, 
N=7036 


Assessments In the first month of treatment, visits occurred at days 1, 8, 15, and 29. 
Subsequently visits occurred every month until the end of the study 


Primary efficacy 
endpoint 


Time to the first adjudicated stroke (ischaemic or haemorrhagic) or systemic 
embolic event 


Principal safety 
endpoint 


Adjudicated major bleeding during treatment, in line with the modified 
International Society on Thrombosis and Haemostasis definition  


Duration of follow-
up 


As the study was event-driven, the duration of treatment and follow-up of 
subjects in the study depended on the rate of accrual of events. 
The median duration of treatment exposure was 907 days, excluding 
interruptions and the median follow-up period was 1022 days (2.8 years) 
[range:1 days to 1541 days] 


DR=dose reduction; INR=International Normalised Ratio; NVAF=non-valvular atrial fibrillation; OD=once daily; P-gp=P-
glycoprotein; SE=systemic embolism 
Source: CS, Table 7 
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4.4.2 Participant characteristics 


The characteristics of patients randomised to edoxaban 60mg per day and the warfarin arms 


arm of the ENGAGE trial are provided in Table 6.  


The company comments that demographic and baseline characteristics are well-balanced 


across the trial; the ERG agrees with this statement. The ERG also notes that 254 patients 


(1.8%) from 31 UK treatment centres participated in the ENGAGE trial.  


 The ERG considers that the age and baseline characteristics of the trial participants match 


those of patients seen in clinical practice in England and Wales; although, as noted, patients 


at lower risk of stroke (i.e. CHADS2=1) are not represented in the trial.  
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Table 6 Baseline characteristics of the ENGAGE patient population 


Characteristic Edoxaban (N=7035) Warfarin (N=7036) 


Median age (years) 
 Interquartile range (years) 


72 
64-78 


72 
64-78 


Female sex, n (%) 2669 (37.9) 2641 (37.5) 


Region, n (%) 
 North America 
 Latin America 
 Western Europe 


United Kingdom 
 Eastern Europe 


Asia–Pacific and South Africa 


 
1559 (22.2) 
886 (12.6) 
1079 (15.3) 
   121 (1.7) 
2383 (33.9) 
1128 (16.0) 


 
1562 (22.2) 
888 (12.6) 
1078 (15.3) 
  133 (1.9) 
2381 (33.8) 
1127(16.0) 


Paroxysmal atrial fibrillation, n (%) 1753 (24.9) 1778 (25.3) 


Qualifying risk factor, n (%) 
 Aged ≥75 years 
 Prior stroke or TIA 
 Congestive heart failure 
 Diabetes mellitus 
 Hypertension requiring treatment 


 
2848 (40.5) 
1976 (28.1) 
4097 (58.2) 
2559 (36.4) 
6591 (93.7) 


 
2820 (40.1) 
1991 (28.3) 
4048 (57.5) 
2521 (35.8) 
6588 (93.6) 


CHADS2 score, n (%) 
0 
1 
2 
3 
4 
5 
6 


 
 2-3 
 4-6 
 Mean (SD) 


 
0 (0.0) 
5 (<0.1) 
3235 (47.4) 
2182 (31.0) 
1125 (16.0) 
402 (5.7) 
86 (1.2) 
 
5417 (77.0) 
1613 (22.9) 
2.8±1.0 


 
1 (<0.1) 
4 (<0.1) 
3335 (47.4) 
2105 (29.9) 
1075 (15.3) 
426 (6.1) 
90 (1.3) 
 
5440 (77.3) 
1591 (22.6) 
2.8±1.0 


Renal function, creatinine clearance CrCL 
(mL/min), n (%) 
 <30 
 30 - ≤50 
 >50 - <80 
 ≥80 


 
 
70 (1.0) 
1287 (18.3) 
2985 (42.4) 
2612 (37.1) 


 
 
51 (0.7) 
1297 (18.4) 
3030 (43.1) 
2595 (36.9) 


Patients dose-adjusted (or placebo) at 
randomisation, n (%) 
 CrCl ≤50 mL/min 
 Weight ≤60 kg 
 Use of verapamil or quinidine 


1784 (25.4) 
 
1379 (19.6) 
684 (9.7) 
258 (3.7) 


1787 (25.4) 
 
1361 (19.3)  
701 (10.0) 
243 (3.5) 


Previous use of VKA for ≥60 days, n (%) 4140 (58.8) 4138 (58.8) 


Medication at time of randomisation, n (%) 
 Aspirin 
 Thienopyridine 
 Amiodarone 
 Digoxin or digitalis preparation 


 
2070 (29.4) 
174 (2.5) 
866 (12.3) 
2078 (29.5) 


 
2092 (29.7) 
164 (2.3) 
827 (11.8) 
2176 (30.9) 


CrCl=creatinine clearance; ITT=intent-to-treat; SD=standard deviation; TIA=transient ischaemic attack; VKA=vitamin K 
antagonist 
Source: CS, Table 8 
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4.4.3 Statistical approach 


Information relevant to the statistical approach taken by the company to analyse data from 


the ENGAGE trial has been extracted from the CS, the clinical study report (CSR)50 and the 


statistical analysis plan (SAP).51 The SAP was provided as part of the trial protocol.51  


ENGAGE trial data analysis sets 


The company performed analyses for various populations, for two observational periods. 


Definitions of these analysis sets are provided in Table 7. 
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Table 7 Definitions and summary of ENGAGE trial analysis sets 


Population Definition 


Intent-to-treat 
(ITT) analysis 
set 


All randomised subjects whether or not they received a single dose of randomised study drug. Analyses were based on the randomised 
treatment even if a subject inadvertently received the incorrect drug or dosage or had his/her edoxaban dose adjusted 
(decreased/increased) 1 or more times during the study.  


The reference date for consideration of endpoints was the date of randomisation 


Modified intent-
to-treat (mITT) 
analysis set 


All randomised subjects who received at least 1 dose of randomised study drug. Analyses were based on the randomised treatment even 
if a subject inadvertently received the incorrect drug or dosage or had his/her edoxaban dose adjusted (decreased/increased) 1 or more 
times during the study.  


The reference date for consideration of endpoints was date of the initial dose of study drug 


Per protocol 
(PP) analysis 
set 


All randomised subjects who received at least 1 dose of randomised study drug and did not have any major protocol violations. Subjects 
excluded from the per protocol analysis set because of major protocol violations were identified by a documented process prior to 
unblinding. Analyses were based on the randomised treatment even if a subject inadvertently received the incorrect drug or dosage or had 
his/her edoxaban dose adjusted (decreased/increased) 1 or more times during the study. 


The reference date for consideration of endpoints was the date of the initial dose of study drug 


Safety analysis 
set 


All randomised subjects who received at least 1 dose of randomised study drug. Analyses were based on the randomised treatment, even 
if the subject’s edoxaban dosage was adjusted after randomisation, unless a subject inadvertently received the incorrect drug or dosage 
during the entire study, in which case, the subject was grouped according the treatment actually received.  


The reference date for consideration of endpoints was date of the initial dose of study drug 


Observation 
period 


Definition 


On-treatment 
period 


The time period the subject was taking study drug and up to 3 days after their last dose. The rationale for the 3 days following the last 
dose was based on 3 days being approximately 5 times the t1/2 of edoxaban. However, for subjects who were receiving study drug up until 
the day of the Common Study End Date (CSED*)


 
visit, the subject was not considered at risk after the CSED Visit for primary statistical 


analyses 


Overall study 
period 


The time from the reference date (randomisation date or initial dose of study drug date) to the CSED visit 


CSED=Common Study End Date - this is the actual calendar date for the projected point in time when the study will have accrued the required number of primary endpoint events 
Source: CS, Table 10 
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Primary efficacy endpoint: time to the first adjudicated stroke or systemic embolism 


A hierarchical testing order was implemented for the primary efficacy analysis to prevent 


spurious results from multiple testing. A non-inferiority test using the modified intent-to-treat 


(mITT) population for the on-treatment period was pre-specified in the SAP. If edoxaban was 


shown to be statistically significantly non-inferior to warfarin, a superiority test would be 


performed using the intent-to-treat (ITT) population and the overall study period. Analyses 


were performed using the Cox proportional hazards model including treatment groups and 


the randomisation stratification factors (dichotomised CHADS2 score and dichotomised 


dose-adjustment factor) as covariates.  


The ERG is satisfied that adherence to the hierarchical testing order would reduce the 


likelihood of false positive results occurring as a result of multiple testing. As part of the 


clarification process, the ERG asked for justification for the choice of mITT population and 


on-treatment period for the primary efficacy analysis. The company responded that it is a 


regulatory requirement to conduct a non-inferiority analysis in an on-treatment population. 


Analysis of studies with long follow-up periods have shown that as patients discontinue 


treatment over time, the treatment effect is reduced, and the on-treatment analysis set 


provides a clearer indication of whether an intervention is truly non-inferior to the relevant 


comparator. . As the on-treatment period is the period of time for which patients were taking 


the study drug, the mITT population and the ITT population on-treatment results are 


identical; any patients who may have been included in the ITT population but not the mITT 


as they never received the study drug would not have results for the on-treatment period. 


The ERG agrees that the company had valid reasons for performing a mITT on-treatment 


analysis. 


Secondary efficacy endpoints 


The following secondary efficacy endpoints were pre-specified in the trial SAP: 


 Time to first occurrence of composite of stroke, SE and cardiovascular (CV) mortality 


 Time to first occurrence of MACE (non-fatal MI, non-fatal stroke, non-fatal SE, and 
death due to CV cause or bleeding) 


 Time to first occurrence of composite of stroke, SE, and all-cause mortality 


 Adjudicated composite endpoint of stroke, SE, major bleeding, and all-cause 
mortality 


 Adjudicated composite endpoint of disabling stroke, SE, life-threatening 
bleeds/ischaemic cranial haemorrhage (ICH), and all-cause mortality 


 Investigator reported venous thromboembolism (VTE), including both pulmonary 
embolism (PE) and deep vein thrombosis (DVT), as well as each individual 
component 
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 Composite of adjudicated stroke, adjudicated SE, and investigator reported TIA, as 
well as each individual component 


 Incidence of hospitalisation  


 Severity of strokes  


The company planned to analyse all secondary endpoints using superiority tests for the ITT, 


mITT and per protocol (PP) analysis sets, for both the on-treatment and overall study 


periods. However, no adjustments were made for multiplicity. As each outcome was 


analysed using multiple populations and observation periods, generating a large number of 


p-values, the probability of type I errors (i.e. falsely rejecting the null hypothesis of no 


difference between treatment groups) occurring is likely to be high. The ERG considers that 


it would be more appropriate to pre-specify a single method of analysis to apply to all 


secondary outcomes.  


Analyses of the secondary outcomes used the randomisation stratification factors 


(dichotomised CHADS2 score and dichotomised dose-adjustment factor) as covariates if a 


proportional hazards model was applied. 


The company provides a full list of outcome measures and relevant definitions employed in 


the ENGAGE trial (CS, Table 9). As part of the clarification process, the ERG asked the 


company to confirm whether specific analyses of secondary outcomes (i.e. using various 


analysis sets and observation periods) were pre-specified, and to provide the results of 


several pre-specified analyses for the secondary endpoints. The ERG is satisfied that all 


outcomes were pre-specified in the trial SAP by the company and notes that all outcomes 


were fully reported in the CSR and CSR appendices.  


ERG assessment of statistical approach  


A summary of the checks made by the ERG in relation to the statistical approach adopted in 


the ENGAGE trial is provided in Table 8. 
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Table 8 ERG assessment of statistical approach used to analyse ENGAGE trial data 


Component  Statistical approach ERG comments 


Sample size 
calculation 


Provided in the CS (pp54-55) The ERG is satisfied that 
the company’s pre-
specified sample size 
calculation is correct 


Protocol 
amendments 


Provided in the appendices to the CSR 
(Appendix 16.1.1) 


The ERG notes that the 
changes detailed in the 
protocol amendments were 
unlikely to have been 
driven by the results of the 
trial and are therefore not a 
cause for concern 


Subgroup 
analyses for 
the primary 
outcome 


The CS lists the following pre-specified 
subgroup analyses: 
 


 Age (≥75 vs <75) 


 Gender (M vs F) 


 CHADS2 scores (≤ 3 vs >3) 


 Dose adjustment factor, (dose adjusted: 
yes/no) and also by: 


 Body weight ≤60 vs >60kg, 


 Calculated CrCL 30-50 vs >50 mL/min 


 Concomitant use of Verapamil/Quinidine at 
randomization (yes/no) 


 VKA-Naïve vs VKA-experienced 


 Geographic region/country 


 Race 


 Ethnicity (Hispanic/Latino vs Not) (USA 
subjects only) 


 Concomitant diseases (prior stroke/TIA: 
yes/no; prior CHF: yes/no; prior 
hypertension: yes/no; prior diabetes: 
yes/no ) 


 Concomitant aspirin use (yes/no) 


 Concomitant use of lipid lowering therapy 
(yes/no) 


 Concomitant ACE or ARB inhibitors 
(yes/no) 


 Concomitant amiodarone or dronedarone 
(yes/no) 


 Concomitant diuretics (yes/no) 


 Centre-level INR Percent Time in 
Therapeutic Range (INR-TTR) for warfarin 
subjects (e.g. <60% vs ≥60%, <median vs 
≥median) 


The SAP clearly states that 
subgroup analyses would 
not be limited to the pre-
specified list. However, the 
majority of the subgroup 
analyses presented in the 
CS (CS, Figure 7) were 
pre-specified  


 


The ERG’s only concern 
relating to the subgroup 
analyses is the post-hoc 
analysis for the Western 
Europe region (see section 
4.5) 


Sensitivity 
analyses for 
the primary 
outcome 


The following sensitivity analyses were pre-
specified in the protocol: 
 


 PP analysis set and on-treatment period  


 PP analysis set and overall study period  


 mITT analysis set and overall study period  


The ERG is satisfied that 
the results of all sensitivity 
analyses are provided in 
the CSR 


ACE=angiotensin converting enzyme; ARB=angiotensin receptor blockers; CHF=congestive heart failure; 
CrCl=creatine clearance; CS=company submission; CSR=clinical study report; ERG=Evidence Review Group; 
INR=international normalised ratio; ITT=intent-to-treat; mITT=modified intent-to-treat; PP=per protocol; 
SAP=statistical analysis plan TIA=transient ischaemic attack; TTR=time in therapeutic range; VKA=vitamin K 
antagonist; ERG=Evidence Review Group; SAP=statistical analysis plan 
Source: CS and ERG comment 







Edoxaban for NVAF 
STA 


Page 46 of 173 


 


4.4.4 Quality assessment 


The company conducted a quality assessment of the ENGAGE trial using the criteria 


recommended by NICE in the Guide to the Methods of Technology Appraisal.49 The 


results of the assessment are presented in Table 9. The ERG agrees with the 


company that the study is of good quality. 


Table 9 Quality assessment results for the ENGAGE trial 


Assessment criteria ENGAGE trial 


Was randomisation carried out appropriately? Yes 


Was the concealment of treatment allocation adequate? Yes 


Were the groups similar at the outset of the study in terms of prognostic 


factors? 


Yes 


Were the care providers, participants and outcome assessors blind to 


treatment allocation? 


Yes 


Were there any unexpected imbalances in drop-outs between groups? No 


Is there any evidence to suggest that the authors measured more 


outcomes than they reported? 


No* 


Did the analysis include an intention-to-treat analysis? If so, was this 


appropriate and were appropriate methods used to account for missing 


data? 


Yes 


*Outcomes for patients undergoing cardioversion are described in the trial protocol; these data are not presented in 
the CS 
Source: CS, Table 12 


4.5  Results from the ENGAGE trial 


4.5.1 Treatment overview 


The company provides a summary of exposure to study drug and overall study 


period follow-up for patients in the ENGAGE trial according to treatment group (Table 


13 of the CS). The median follow-up across both groups was 904 days (2.8 years), 


with patients receiving the study drug more than 80% of the time during the study 


period in all treatment groups. The company comments that patient-year exposure on 


study drug and patient-year follow-up were similar in the edoxaban and warfarin 


groups; the ERG agrees with the company’s observation and further notes that only 


one patient was lost to follow-up. 


A summary of study drug discontinuations throughout the ENGAGE trial is provided 


in the CS (Table 14). The percentages of patients who discontinued treatment were 


comparable between the edoxaban and warfarin arms (34.4%, and 34.5%, 


respectively). Furthermore, the percentages of discontinuations due to AEs were also 


similar across treatment arms (17.2% in the edoxaban arm, and 16.7% in the 


warfarin arm). 
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Compliance was assessed in the edoxaban arm of the trial by calculating the 


percentage of doses taken (≥80% versus <80%) at each compliance visit (every 3 


months). At least 98% of subjects in the edoxaban arm were more than 80% 


compliant at all compliance visits. Compliance in the warfarin group was assessed by 


the percentage of time subjects’ INR was within the range of 2.0 to 3.0; the median 


(TTR 2-3) was 68.4% (mean 64.9%). The times spent in various INR ranges for 


subjects in the warfarin group are provided in Table 15 of the CS (p63). 


4.5.2 Datasets analysed 


The numbers of patients in each of the analysed datasets from the ENGAGE trial are 


provided in Table 10. 


Table 10 Overview of the ENGAGE trial analysis sets 


Analysis set Warfarin 


n (%) 


Edoxaban 


n (%) 


ITT (randomised) 7036 (100.0) 7035 (100.0) 


Never received study drug  24 (0.3) 23 (0.3) 


mITT (received at least one dose of study drug) 7012 (99.7) 7012 (99.7) 


Dosed but excluded from PP analysis 19 (0.3) 17 (0.2) 


PP analyis 6993 (99.4) 6995 (99.4) 


Safety 7012 (99.7) 7012 (99.7) 


ITT=intent-to-treat (randomised subjects); mITT=modified intent-to-treat (treated subjects); PP=per protocol 


4.5.3 Primary efficacy analysis 


The results of the primary efficacy analysis are presented in Table 11. The HR 


provided for the mITT population for the on-treatment period suggests that edoxaban 


is non-inferior to warfarin in terms of preventing stroke or SE (HR=0.79; 95% CI 0.63 


to 0.99, p<0.001).  


The company also provides results for the mITT population for the overall study 


period as these are the data inputs for the NMA. The results of the non-inferiority test 


for this population and observation period also demonstrate that edoxaban is non-


inferior to warfarin, suggesting that the results of the primary efficacy analysis are 


robust.  


As the non-inferiority test provided a significant result, the next step of the 


hierarchical statistical testing plan was implemented. A superiority test was 


performed for the ITT population and the overall study period, resulting in a non-


significant outcome (HR=0.87; 95% CI 0.73 to 1.04, p=0.08). Therefore, there is no 
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evidence to suggest that edoxaban is superior to warfarin in terms of preventing 


stroke or SE. 


The company presents a p-value for superiority for the mITT on-treatment population 


and the observation period (p=0.02). However, the ERG considers that the results of 


this test for superiority should be treated with caution as the test for superiority was 


not pre-specified as part of the hierarchical statistical testing order.   


Table 11 Primary efficacy results from the ENGAGE trial: adjudicated primary 
endpoint (stroke or SE)  


Stroke or SEE Warfarin 


n (%/year) 


Edoxaban 


n (%/year) 


Edoxaban vs warfarin 
HR (97.5% CI) 


p-value 


Stroke or SE  


(mITT on-treatment period) 


232 (1.50) 182 (1.18) 0.79 (0.63 to 0.99); 
p<0.001 for non-
inferiority  
p=0.02 for superiority


a 


Stroke or SE  


(ITT overall study period) 


337 (1.80) 296 (1.57) 0.87 (0.73 to 1.04); 
p=0.08 for superiority 


Stroke or SE  


(mITT overall study period) 


336 (1.80) 292 (1.55) 0.86 (0.72 to 1.03); 
p<0.001 for non-
inferiority 


a
Not pre-specified  


CI=confidence interval; HR=hazard ratio; ITT=intent-to-treat; mITT=modified intent-to-treat; SE=systemic embolism  
Source: CS, Table 17 


The company provides a Kaplan-Meier (K-M) plot for the primary efficacy outcome 


(CS, Figure 6). As the company used a Cox proportional hazards model for this 


analysis, the ERG considered it important to investigate whether the assumption of 


proportional hazards holds across treatment groups. The ERG requested additional 


data as part of the clarification process in order to conduct exploratory analyses of 


the proportional hazards assumption. These exploratory analyses focused on 


considering the assumption of proportional hazards for subcomponents of the 


primary outcome, haemorrhagic stroke (HS), IS and SE. The results of the ERG 


exploratory analyses indicate that for HS ( 


 


 


 


 







Edoxaban for NVAF 
STA 


Page 49 of 173 


 


 


 


 


 


 


Figure 2), there is clear evidence that the assumption of proportional hazards is 


violated; the hazard trend in the warfarin arm changes sharply at about 6 months, but 


the edoxaban trend is smooth throughout. This violation is confirmed by the Lee & 


Pirie rank sum test (p<0.0002).  


For IS, there is minimal difference in treatment effect across the two arms of the trial, 


(Appendix 2). Therefore, the treatment effect in favour of edoxaban demonstrated for 


the primary outcome is wholly the result of treatment benefit for HS+SE. The 


cumulative hazard plot indicates approximately constant hazards in both trial arms for 


SE (Appendix 2). However, as the HS difference between treatment groups is much 


larger than for SE (in terms of the number of patients), it is likely that the proportional 


hazards assumption will not be valid for the primary outcome either. Therefore, the 


ERG considers that the HR for the primary outcome is not robust. 
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Figure 2 Cumulative hazard plot for haemorrhagic stroke; ENGAGE trial 


The assessment of the proportional hazards assumption is discussed further in 


Section 4.8.4 in relation to the NMA. 
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4.5.4 Components of the primary endpoint and subcomponents of 
stroke 


The company presents results for the analyses of the components of the primary 


endpoint (stroke and SE) and subcomponents of stroke (IS and HS) for the mITT 


analysis set and the on-treatment period (CS, Table 18), for the ITT analysis set and 


the overall study set (CS, Table 19), and for the mITT analysis set and the overall 


study period (CS, Table 20). The ERG is concerned about the large number of 


analyses performed for these endpoints as there is no adjustment for multiplicity. 


Performing a large number of statistical tests increases the likelihood of significant 


results occurring by chance. For this reason, the ERG has chosen to focus only on 


one analysis for the components of the primary endpoint and subcomponents of 


stroke. The ERG’s choice is the analysis conducted using the mITT population and 


the overall study period, as these results are utilised in the NMA. Results from this 


analysis are summarised in  


Table 12. Regarding the components of the primary outcome: edoxaban was shown 


to be superior to warfarin for HS (p=0.001). There was no statistically significant 


difference between edoxaban and warfarin for any other listed component or 


subcomponent. The results were similar for the mITT population, on-treatment period 


analysis and the ITT population analysis  


Table 12 Stroke and SE results from the ENGAGE trial (mITT analysis set, overall 
study period)  


Efficacy outcome Warfarin 
(N=7012)  


n (%/year) 


Edoxaban 
(N=7012)  


n (%/year) 


Edoxaban vs warfarin  


HR (95% CI)  


p-value for superiority 


Any stroke 316 (1.69) 278 (1.48) 0.87 (0.74 to 1.02)  


p=0.09 


Haemorrhagic stroke 90 (0.48) 49 (0.26) 0.54 (0.38 to 0.77)  


p=0.001 


Ischaemic stroke 234 (1.25) 233 (1.24) 0.99 (0.82 to 1.18)  


p=0.90 


Disabling stroke 57 (0.30) 53 (0.28) 0.92 (0.64 to 1.34)  


p=0.67 


Fatal stroke 86 (0.45) 79 (0.41) 0.91 (0.67 to 1.24)  


p=0.56 


SEE 23 (0.12) 14 (0.07) 0.60 (0.31 to 1.17) 


p=0.14 


First TIA 95 (0.50) 106 (0.56) 1.11 (0.84 to 1.47) 
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 p=0.45 


CI=confidence interval; HR=hazard ratio; mITT=modified intent-to-treat; SE=systemic embolic; TIA=transient 
ischaemic attack. Source: CS, Table 20 


4.5.5 Subgroup analyses: primary efficacy endpoint 


The company provides the results of tests for interaction for several subgroup 


analyses of the primary efficacy endpoint (CS, Figure 7). These analyses were 


performed using the mITT population and the overall study period. The tests for 


interaction indicate whether patients in different subgroups experience significant 


differences in treatment effect.  


The company states that the subgroup analyses demonstrate consistency of 


treatment effect across major subgroups. The ERG agrees that, for the majority of 


subgroups, the treatment effect appears to be consistent. Characteristics shown to 


have a significant effect on the efficacy of edoxaban in comparison to warfarin 


include VKA use at randomisation (efficacy of edoxaban was reduced in patients who 


had used a VKA at randomisation, p=0.0253), type of AF (efficacy of edoxaban was 


reduced in patients with paroxysmal AF, p=0.0416) and centre level TTR (cTTR) 


(efficacy of edoxaban was reduced in patients with cTTR ≥60%, p=0.0361). However, 


these results were shown to be non-robust as the significance did not hold for the 


mITT population and on-treatment period analysis. Using the ITT population and 


overall study period dataset, VKA use was shown to have a significant interaction 


effect. However, no significant interaction effect was found for type of AF or cTTR.  


4.5.6 Subgroup analysis: renal function 


The results of the subgroup analyses carried out by the company suggest that renal 


function, as measured by level of creatine clearance (CrCl), has a significant impact 


on the efficacy of edoxaban in comparison to warfarin (p=0.0042). This result was 


shown to be consistent across analysis sets; a significant effect was also observed 


for the mITT population and on-treatment period (p=0.0002) and for the ITT 


population and overall study period (p=0.0039). 


The HRs for stroke or SE were 0.86 (95% CI 0.63 to 1.17) and 0.68 (95% CI 0.54 to 


0.85) for edoxaban versus warfarin for patients with CrCl of ≥30 to ≤50 mL/min and 


>50 to <80 mL/min, respectively, indicating that the observed likelihood of a primary 


outcome event occurring was higher in the warfarin group than in the edoxaban 


group. However, the HR for patients with normal renal function (CrCL ≥80 mL/min) 


was 1.31 (95% CI 0.96 to 1.79), demonstrating that the observed likelihood of a 
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primary outcome event occurring was higher in the edoxaban group than in the 


warfarin group.  


The company states that annualised event rates for the primary outcome in the 


edoxaban arm were similar across normal renal function and mild renal impairment 


subgroups (1.06%/year and 1.07%/year, respectively), but differed across the same 


groups of patients treated with warfarin (0.76%/year and 2.0%/year, respectively). 


The company states that this magnitude of difference in the warfarin group has not 


been observed in recent NOAC studies.25,27,28 For the edoxaban treatment group, the 


company suggests that the event rate in the mild renal impairment subgroup should 


have been higher than in the normal renal function subgroup, due to the difference in 


median CHADS2 score at baseline (2.9 and 2.6, respectively). The company 


proposes that the combination of the inexplicably low event rate in the warfarin arm 


amongst normal renal function patients and the unexpectedly low event rate in the 


edoxaban arm amongst the mild renal impairment patients may have been the 


reason for the statistically significant subgroup difference.  


The company also highlights the fact that lack of stratification using the three 


categories of CrCl may be an explanation for the subgroup differences. When testing 


for subgroup differences between the dichotomous categories of CrCl (which were 


used for stratification of randomisation), the test for interaction was no longer 


statistically significant.  


The ERG sought clinical advice as to whether renal function across the three 


categories of CrCl may cause subgroup differences in the efficacy of edoxaban in 


comparison to warfarin. The clinical advice received by the ERG suggested that 


levels of CrCl may have an impact on treatment efficacy as impaired renal function is 


an independent predictor of stroke. The ERG considers it important to highlight the 


reported lower efficacy of edoxaban in comparison to warfarin in the large subgroup 


of patients (37.5% and 37.2%, with normal renal function in the edoxaban and 


warfarin arms, respectively). The ERG is aware that during the approval process for 


edoxaban in the US, the FDA raised concerns about the apparent lack of efficacy of 


edoxaban in patients with normal renal function. However, the ERG acknowledges 


that the company presents reasonable arguments that suggest that the detected 


subgroup differences may be spurious results. Therefore, the ERG concludes that 


the results of this subgroup analysis should be interpreted with caution. 
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4.5.7 Subgroup analysis: centre-level time in therapeutic range 


The results of the subgroup analyses by cTTR are provided in Table 13 of this ERG 


report. The company presents results for the mITT population and the overall study 


period; the ERG believes it is appropriate to focus on the results from this analysis 


set as it is used in the NMA performed for patients in the cTTR ≥60% subgroup. 


The results of the subgroup analysis suggest that the efficacy of edoxaban in 


comparison to warfarin is significantly greater for patients in the cTTR <60% 


subgroup than patients in the cTTR ≥60% subgroup (p=0.0361). However, as 


previously mentioned, this result was not consistent across all analysis sets; the p-


value for interaction for subgroup differences between patients in cTTR <60% and 


cTTR ≥60% subgroups was non-significant when the analysis was conducted using 


the mITT population and on-treatment observation period. Furthermore, when the 


cTTR subgroup analyses were performed using different cut-off points (i.e. cTTR 


≤66.4% versus cTTR >66.4%, or using quartiles), the subgroup differences were no 


longer found to be significant. Thus, the finding that cTTR may affect the efficacy of 


edoxaban in comparison to warfarin may be spurious.  
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Table 13 Primary efficacy (stroke or SE) results from the ENGAGE trial by cTTR 
(mITT analysis set and overall study period) 


Stroke or SE Warfarin 
(N=7012) 


n(%/year) 


Edoxaban 
(N=7012) 


n (%/year) 


Edoxaban vs 
warfarin 


HR (95% CI) 


p-value for 
interaction 


cTTR >66.4% 
142 (1.54) 125 (1.40) 0.91  


(0.72 to 1.16) 


0.5159 


cTTR ≤66.4% 
195 (2.07) 159 (1.70) 0.82  


(0.67 to 1.02) 


cTTR ≥60% 
227 (1.62) 208 (1.55) 0.96  


(0.80 to 1.16) 


0.0361 


cTTR <60% 
110 (2.36) 76 (1.57) 0.66  


(0.50 to 0.89) 


First cTTR quartile 
(≤57.7%) 


84 (2.32) 65 (1.74) 0.74  
(0.54 to 1.03) 


0.5028 


Second cTTR 
quartile (>57.7% to 
≤66.4%) 


111 (1.91) 94 (1.67) 0.88  
(0.67 to 1.16) 


Third cTTR quartile 
(>66.4% to ≤73.9%) 


92 (1.68) 70 (1.36) 0.82  
(0.60 to 1.12) 


Fourth cTTR quartile 
(>73.9%) 


50 (1.34) 55 (1.47) 1.08  
(0.74 to 1.59) 


CI=confidence interval; cTTR=centre-level time in therapeutic range; HR=hazard ratio; mITT=modified intent-to-treat; 
SE=systemic embolism 
Source: CS, Table 24 


4.5.8 Subgroup analysis-risk of stroke (as defined by the CHADS2 
score) 


The HRs by each CHADS2 score are provided in the CS (Table 25). The company 


states that the HRs are stable and non-inferior across CHADS2 scores of 2 to 6. 


Considering the presented HRs and the non-significant p-value for interaction for 


dichotomised CHADS2 scores (CS, Figure 7, p77), the ERG agrees that treatment 


effect is stable across CHADS2 scores of 2 to 6.  


4.5.9 Post-hoc analysis for Western Europe region 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXX 
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXX. The company conducted an alternative post-hoc analysis to estimate the 


treatment effect of edoxaban in comparison to warfarin in patients from the European 


Economic Area and Switzerland. The estimate of treatment effect for the primary 


outcome from this post-hoc analysis favoured edoxaban over warfarin (HR=0.92; 


95% CI 0.69 to 1.22).  


The ERG is of the opinion that XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX the result in favour of edoxaban 


from the post-hoc analysis would have been more convincing if this analysis had 


been pre-specified. It is not possible to ascertain the extent to which exploratory 


analyses may have been performed to obtain a result that suggests that edoxaban is 


effective amongst Western European countries.  


4.5.10 Secondary efficacy analysis 


The company presents results for the analyses of the secondary outcomes. The 


relevant tables in the CS are: 


 Table 21 for the mITT analysis set and on-treatment period 


 Table 22 for the ITT analysis set and overall study set 


 Table 23 for the mITT analysis set and overall study period 


To reduce the chance of emphasising false positive results the ERG has chosen to 


present only one analysis for secondary outcomes, namely the analysis conducted 


using the mITT population and the overall study period, as estimates from this 


analysis are used in the NMA. The results from this analysis are provided in Table 14 


and show that edoxaban was found to be superior to warfarin in terms of: the 


composite outcome of stroke, SE or death from CV cause; MACE; the composite 


outcome of stroke, SE or death; all-cause death and death from CV cause.  


Table 14 Secondary efficacy results from the ENGAGE trial (mITT analysis set and 
overall study period) 
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Efficacy outcome Warfarin (N=7012) 


 n (%/year) 


Edoxaban 
(N=7012) 


n (%/year) 


Edoxaban vs warfarin, 
HR (95% CI) 


p-value for superiority 


Stroke, SE or death 
from CV cause 


828 (4.43) 723 (3.83) 
0.86 (0.78 to 0.95) 


p=0.004 


MACE 
923 (4.98) 821 (4.39) 


0.88 (0.80 to 0.97) 


 p=0.01 


Stroke, SE or death 
1043 (5.58) 943 (4.99) 


0.89 (0.82 to 0.98) 


 p=0.01 


All-cause death 
836 (4.35) 769 (3.99) 


0.91 (0.83 to 1.01) 


p=0.07 


Death from CV 
cause 


608 (3.16) 527 (2.73) 
0.86 (0.77 to 0.97) 


p=0.013 


Myocardial infarction 
141 (0.75) 132 (0.70) 


0.93 (0.74 to 1.18) 


p=0.56 


CI=confidence interval; CV=cardiovascular; HR=hazard ratio; mITT=modified intent-to-treat; MACE=major adverse 
cardiovascular event; SE=systemic embolism 
Source: CS, Table 23 


4.6 Adverse events 


The company has provided comprehensive analyses of AEs from the ENGAGE trial 


(CS, Section 6.9). The analyses include bleeding events experienced in the safety 


analysis set (SAS), other AEs in the SAS, and net clinical outcome in the SAS. The 


SAS is defined as all patients in the trial who received at least one dose of a study 


drug and, the company states, is equivalent to the mITT analysis set for the on- 


treatment period.   


An analysis of major bleeding outcomes in a range of subgroups is presented in the 


CS, as are the safety results for the two subgroups specified in the NICE scope:44 


TTR and safety by risk of stroke (defined by CHADS2 scores).  


In addition to the results from the ENGAGE trial, the CS includes a summaries of 


safety data derived from: i) a 6 month post-marketing study of the safety of edoxaban 


in Japan in patients with VTE52 and ii) safety data from an RCT that compares 


edoxaban with warfarin in patients with acute symptomatic DVT or PE.53 These are 


presented in Appendix 3 of this ERG report. These company reports that the safety 


data were consistent with the known safety profile of edoxaban and did not identify 


any unforeseen safety concerns. 
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4.6.1 ENGAGE trial adverse events 


Adjudicated bleeding events reported in the ENGAGE trial are presented in Table 15. 


Patients in the edoxaban arm experienced statistically significantly fewer major 


bleeding events than patients treated with warfarin (HR=0.80; 95% CI 0.71 to 0.91, 


p<0.001). Across the majority of secondary bleeding outcomes, patients in the 


edoxaban arm of the trial experienced statistically significantly fewer events 


compared with patients in the warfarin arm. However, the company reports that a 


statistically significantly greater number of gastrointestinal (GI) bleeding events was 


recorded for patients treated with edoxaban compared with patients treated with 


warfarin (1.51% versus 1.23%, p=0.03). 
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Table 15 ENGAGE trial bleeding events   


Bleeding outcome 


Warfarin 
(N=7012) 


n (%/year) 


Edoxaban  
60mg/30mg DR 


(N=7012) 


n (%/year) 


Edoxaban 60mg/30mg 
DR vs warfarin 


HR (95% CI) 


p-value 


Major bleeding 524 (3.43) 418 (2.75) 0.80 (0.71 to 0.91)  


p<0.001 


Fatal bleeding  59 (0.38) 32 (0.21) 0.55 (0.36 to 0.84) 


 p=0.006 


Any intracranial bleeding 132 (0.85) 61 (0.39) 0.47 (0.34 to 0.63)  


p<0.001 


Fatal intracranial bleeding 42 (0.27) 24 (0.15) 0.58 (0.35 to 0.95)  


p=0.03 


Gastrointestinal bleeding 190 (1.23) 232 (1.51) 1.23 (1.02 to1.50)  


p=0.03 


Bleeding at a critical organ 211 (1.36) 108 (0.70) 0.51 (0.41 to 0.65) 


p<0.001 


Overt bleeding with blood 
loss of ≥2 g/dLdL 


327 (2.13) 317 (2.08) 0.98 (0.84 to 1.14) 


p=0.7878 


Minor bleeding 714 (4.89) 604 (4.12) 0.84 (0.76 to 0.94)  


p=0.002 


Any overt bleeding 2114 (16.40) 1865 (14.15) 0.87 (0.82 to 0.92) 


p<0.001 


Major or clinically relevant 
non-major bleeding 


1761 (13.02) 1528 (11.10) 0.86 (0.80 to 0.92)  


p<0.001 


Clinically relevant non-
major bleeding 


1396 (10.15) 1214 (8.67) 0.86 (0.79 to 0.93)  


p<0.001 


DR=dose reduction 
Source: CS, Table 32 


Other adverse events 


Table 33 in the CS provides a summary of the AEs reported during the ENGAGE trial 


(Table 16). Both the overall frequency of AEs and the frequency of AEs leading to 


discontinuation of treatment are similar for patients treated with edoxaban and 


patients treated with warfarin. It is stated in the CS that the five most frequently 


reported treatment-emergent AEs in both the edoxaban and the warfarin arms of the 


trial were urinary tract infections, nasopharyngitis, peripheral oedema, bronchitis and 


dizziness. All of these five AEs were experienced by similar numbers of patients in 


each arm of the trial. 
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Table 16 ENGAGE trial adverse events  


Outcome Warfarin 


(N=7012) 


n (%) 


Edoxaban 60mg/30mg DR 


(N=7012) 


n (%) 


Overall AEs (excluding bleeding) 
Any 
Any drug-related 
Serious 
Serious and drug-related 
Severe 


       Leading to a fatal outcome 


 
5910 (84.3) 
861 (12.3) 


2698 (38.5) 
119 (1.7) 


1290 (18.4) 
310 (4.4) 


 
5911 (84.3) 
778 (11.1) 


2530 (36.1) 
77 (1.1) 


1212 (17.3) 
283 (4.0) 


On-treatment AEs (excluding bleeding) 
leading to discontinuation 


Drug-related 
       Serious 


 
2480 (35.4) 


374 (5.3) 
1413 (20.2) 


 
2235 (31.9) 


281 (4.0) 
1268 (18.1) 


XXXXXXXXXXXXXX XXXXXX XXXXXX 


XXXXXXXXXXXXXX XXXXXX XXXXXX 


XXXXXXXXXXXXXX XXXXXX XXXXXX 


XXXXXXXXXXXXXX XXXXXX XXXXXX 


XXXXXXXXXXXXXX XXXXXX XXXXXX 


Neoplasms 461 (6.6) 457 (6.5) 


Bone Fractures 371 (5.3) 328 (4.7) 


DR=dose reduction 
Source: CS, Table 33 


Changes in haemoglobin levels, renal function, vital signs and hepatic events 


The company reports that the mean change in haemoglobin levels from baseline was 


XXXXXXXX in the edoxaban arm and XXXXXXX in the warfarin arm. The company 


describes these reductions as ‘minor’. The ERG agrees with the company’s 


assessment of severity. 


The company reports that the proportion of patients with a reduction in renal function 


from CrCl >50mL/min and CrCl 30 to 50mL/min at baseline to CrCl <30mL/min at any 


point in the study, or at the end of treatment was similar across treatment arms. The 


company further reports that the change from baseline in mean CrCl was lower for 


patients in the edoxaban arm XXXXXXXX than it was for patients in the warfarin arm 


XXXXXXXX. 


The company reports that changes in blood pressure recordings and 


electrocardiogram recordings were similar for patients treated with edoxaban and 


those treated with warfarin.  
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The numbers of patients who experienced elevated levels of liver enzymes or 


hepatocellular injury were similar in both treatment arms of the ENGAGE trial (see 


CS, Table 34).  


4.6.2 Net clinical outcome 


The company conducted an assessment of the risks and benefits of treatment with 


edoxaban compared with warfarin (net clinical outcome) using results from the 


ENGAGE trial. The net clinical outcome results are presented in Table 17. The 


company states that for the three composite outcomes included in the assessment, 


edoxaban was statistically significantly superior to warfarin. The company considers 


the net clinical outcome results to be particularly robust given the low rate of missing 


data from the trial. 


The ERG notes that a recent paper by Chan54 suggests that the net clinical outcome 


calculated for trials of NOACs may overestimate the benefit of NOACs versus 


warfarin as the outcome of HS is included as a component of both the primary 


efficacy outcome and as a safety outcome (as a bleeding event). This means that 


HSs are double-counted.  


Table 17 Net clinical outcome results from the ENGAGE trial  


Outcome 


Warfarin 
(N=7012)  


N (%/year) 


Edoxaban 
60mg/30mg DR  


(N=7012) 


n (%/year) 


Edoxaban  


60mg/30mg DR vs 
warfarin HR (95% CI) 


p-value 


Primary  


(stroke, SE, major bleeding or 
death) 


1462 (8.11) 1323 (7.26) 


0.89  


(0.83 to 0.96)  


p=0.003 


Secondary  


(disabling stroke, life-
threatening bleeding or death) 


987 (5.23) 883 (4.64) 


0.88  


(0.81 to 0.97)  


p=0.008 


Tertiary 


(stroke, SE, life-threatening 
bleeding or death) 


1123 (6.02) 999 (5.30) 


0.88  


(0.81 to 0.96) 


p=0.003 


SE=systemic embolism; DR=dose reduction 
Source: CS, Table 35 
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4.6.3 Major bleeding in different patient subgroups 


The company has conducted an analysis of major bleeding events across a range of 


16 different patient subgroups (CS, Figure 19) and concludes that, for the majority of 


the subgroups considered, patients treated with edoxaban experienced fewer major 


bleeding events than patients treated with warfarin. The ERG agrees with the 


company’s assessment. 


The company provides a more detailed analysis of the major bleeding outcomes for 


the two subgroup analyses identified in the NICE scope:44 outcomes by TTR 


(measured by centre level TTR) and outcomes by risk of stroke. 


Centre level TTR 


The company presents the comparison of treatment with edoxaban versus warfarin 


for the outcome of major bleeding disaggregated by cTTR (Table 18). It is stated in 


the CS that, compared with patients in the warfarin arm, fewer patients treated with 


edoxaban experienced major bleeding events. The ERG notes that, in terms of TTR, 


there are no statistically significant differences between centres. 
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Table 18 ENGAGE trial major bleeding events by centre level time in therapeutic 
range 


Subgroup 


Warfarin 
N=7012 


 


Edoxaban 
60mg/30mg DR  


N=7012 


 


Edoxaban 
60mg/30mg DR vs 
warfarin 


HR (95% CI) 


p-value for 
interaction 


Centres with TTR 
>66.4%, n(%/year) 


273 (3.51) 225 (3.15) 0.90 (0.75 to 1.07) 


0.060 
Centres with TTR 
≤66.4%, n(%/year) 


251 (3.35) 177 (2.33) 0.70 (0.58 to 0.85) 


Centres with TTR 
≥60%, n(%/year) 


XXXXX XXXXX XXXXX XXXXX 


Centres with TTR 
<60%, n(%/year) 


XXXXX XXXXX XXXXX 


First quartile 
(≤57.7%) 


n(%/year)  


XXXXX XXXXX XXXXX XXXXX 


Second quartile 
(>57.7% to 
≤66.4%)  


n(%/year ) 


XXXXX XXXXX XXXXX 


Third quartile 
(>66.4% to 
≤73.9%)  


n(%/year) 


XXXXX XXXXX XXXXX 


Fourth quartile 
(>73.9%) 


n(%/year) 


XXXXX XXXXX XXXXX 


DR=dose reduction; TTR=time in therapeutic range 
Source: CS, Table 36 


Analysis by stroke risk 


The company states that for the outcome of major bleeding, the HRs (see Table 19) 


for edoxaban versus warfarin are comparable across the range of CHADS2 scores. 


Considering the HRs in Table 19, and the non-significant p-value for interaction for 


dichotomised CHADS2 scores (CS, Figure 19), the ERG agrees that major bleeding 


events in the trial are comparable across CHADS2 scores 2 to 6.   
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Table 19 Major bleeding by CHADS2 score 


CHADS2 Score Warfarin 
(N=7012) 


N (%/year) 


Edoxaban  


60mg/30mg DR (N=7012)  


n(%/year) 


Edoxaban  


60mg/30mg DR vs 
warfarin 


HR (95% CI) 


All scores XXXXX XXXXX XXXXX 


1 XXXXX XXXXX XXXXX 


2 XXXXX XXXXX XXXXX 


3 XXXXX XXXXX XXXXX 


4 XXXXX XXXXX XXXXX 


5 XXXXX XXXXX XXXXX 


DR=dose reduction 
Source: CS, Table 37 


ERG Summary of adverse events and safety data 


The ERG considers that patients in the ENGAGE trial who were treated with 


edoxaban experienced statistically significantly fewer major bleeding events 


compared with patients receiving warfarin. However, statistically significantly greater 


numbers of GI bleeding events were reported by patients treated with edoxaban 


compared to patients receiving warfarin. Similar numbers of patients in both arms 


discontinued treatment and similar numbers of patients in both arms experienced the 


most frequently reported AEs.  


4.6.4 Quality of life 


The CS states that HRQoL data were collected during the ENGAGE trial using the 


EQ-5D questionnaire. Patients were scheduled to complete questionnaires at 


baseline and every 3 months until study end. It is reported in the CS that, of the 60% 


of patients who participated in the HRQoL sub-study, ‘a sizeable proportion’ were 


enrolled after the initiation of trial treatment. Data were collected internationally and 


there were 164 respondents from the 254 UK-based patients.  


As part of the clarification process, the company provided the EQ-5D data relevant to 


the UK patients who participated in the trial. XXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


The ERG considers that the EQ-5D response rates were low and the data are not 


fully analysed. It is therefore difficult to draw any firm conclusions as to any difference 


in patients’ experiences attributable to the choice of treatment. 


4.7 Critique of the indirect evidence 


4.7.1 Summary and critique of the indirect evidence 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
.XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXX. 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXX 
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4.7.2 Network meta-analysis: overview of trials and statistical 
approach  


Four RCTs were identified for inclusion in the company’s NMA. Evidence for efficacy 


was provided for edoxaban (ENGAGE trial),26 apixaban (ARISTOTLE trial),27 


dabigatran (RE-LY trial)25 and rivaroxaban (ROCKET-AF trial).28 All four RCTs 


compared treatment with warfarin, creating a network of evidence as shown in Figure 


3.  


The ERG did not identify any additional trials that met the company’s eligibility 


criteria.  


 


Figure 3 Network diagram of included studies 


Source: CS, Figure 8 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX; 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX.  


The company’s base case NMA comprised only patients with CHADS2≥2. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXX. 


Warfarin 


Edoxaban 


Apixaban Rivaroxaban 


Dabigatran 


ENGAGE 


RE-LY 


ROCKET-AF ARISTOTLE 
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXX.  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXX. 


Secondary analyses 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX: 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXX 


Statistical approach 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXX. 


Characteristics of the included trials 


A summary of the characteristics of the trials included in the NMA is presented in 


Table 20.To allow a more complete comparison between the baseline characteristics 


of the included trials, the ERG also included details additional to those provided in 


the CS. 
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Table 20 Summary of the characteristics of the trials used to conduct the NMA 


 Treatment  XXXX Trial design  
Patient 
population  


XXXX XXXX XXXX XXXX No 
randomised 
patients 


Trial 
length 
(years)* 


ENGAGE 


Edoxaban 
60mg 


XXXX 


Randomised 
double-blind, 
double-dummy 


Adult 
patients ≥20 
years old 
with NVAF 
and a 
CHADS2 ≤2  


XXXX XXXX XXXX XXXX 


21,105 


 


2.8 


 


Edoxaban 30 
mg  


XXXX XXXX XXXX XXXX 


Dose-
adjusted 
warfarin 


XXXX XXXX XXXX XXXX 


ARISTOTLE
27


  


Apixaban  XXXX 
Randomised, 
double-blind, 
double-dummy  


Patients with 
AF and a 
CHADS2 
score ≥1  


XXXX XXXX XXXX XXXX 


18,201 1.8 Dose-
adjusted 
warfarin 


XXXX XXXX XXXX XXXX 


RE-LY
25


 


Dabigatran 
110 mg  


XXXX Randomised, 
two doses of 
dabigatran 
administered in 
a blinded 
fashion, open-
label use of 
warfarin  


Patients with 
AF and a 
CHADS2 ≥1  


XXXX XXXX XXXX XXXX 


18,113 


 


2 


 


Dabigatran 
150 mg  


XXXX XXXX XXXX XXXX 


Dose-
adjusted 
warfarin  


XXXX XXXX XXXX XXXX 


ROCKET-
AF


28
 


Rivaroxaban  XXXX 
Randomised, 
double-blind, 
double-dummy  


Patients with 
NVAF and a 
CHADS2 ≥2  


XXXX XXXX XXXX XXXX 


14,262 1.9 Dose-
adjusted 
warfarin 


XXXX XXXX XXXX XXXX 


*: Median follow-up 
AF=atrial fibrillation; BD=twice daily; DR=dose reduction; INR=international normalised ratio; NVAF=non-valvular atrial fibrillation; OD=once daily; TTR=time in therapeutic range;  
Source: CS, Table 26 
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The ERG is of the opinion that the key characteristics of the trials (e.g. study 


population, design, outcome measures, and also effect modifiers [e.g. age, disease 


severity, duration of follow-up]) included in the NMA are sufficiently similar to justify 


combining the results. There were differences in study durations between the 


included trials (ranging from 1.8 years in ARISTOTLE27 to 2.8 years in ENGAGE). 


However, the company’s approach used annualised event rates and this approach 


minimises any potential biases resulting from differences in trial duration.  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXX. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


4.7.3 Quality assessment 


The company conducted a quality assessment of each of the trials included in the 


NMA. The company used the risk of bias tool recommended by the Cochrane 


Collaboration.55 The ERG considers that the results of the quality assessment carried 


out by the company are valid and that the included trials are of good quality. The 


quality assessment results are presented in Appendix 4 of this ERG report. 
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4.7.4 Individual trial findings 


The company provided results from the individual trials included in the NMA as part 


of their clarification response. The ERG provides summary tables of these results in 


Appendix 5 of this ERG report. 


4.8 Results of the network meta-analyses 


In the following results section, the main analysis for each outcome is referred to as 


the “base case analysis”. Exploratory analyses with varying patient populations are 


the “secondary analyses”.  


4.8.1 Base case analysis (CHADS2≥2) 


Primary efficacy outcome (composite of stroke and systemic embolism) 


The results from the NMA XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXX 


.
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Table 21 NMA risk ratios for the composite of stroke and systolic embolism, CHADS2 ≥2 patients; RR (95% CrI) 


 
XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 


XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 


XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 


XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 


XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 


XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 


XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 


CrI=credible interval; RR=risk ratio; SE=systemic embolism 
Source: CS, Table 28 
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Other efficacy outcomes 


The results from the NMA for the other efficacy endpoints are provided in Table 22. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


Table 22 NMA risk ratios for other efficacy outcomes, CHADS2 ≥2 patients; RR (95% CrI) 


 
XXX XXX 
XXXX 


XXX XXX 
XXXX 


XXX XXX 
XXXX 


XXX XXX 
XXXX 


XXX XXX 
XXXX 


XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXX XXX XXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXX XXX XXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXX XXX XXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXX XXX XXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXX XXX XXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXX XXX XXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXX XXX XXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXX XXX XXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXX XXX XXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


CrI=credible interval; CV=cardiovascular; N/A=Not available (No more than one trial had data, so analysis was not conducted); 
MI=myocardial infarction; RR=risk ratio; SE=systemic embolism  
Source: CS, Table 29 


Principal safety endpoints: major bleeding; composite of major bleeding and 
clinically relevant non-major bleeding 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXX. 


The results from the NMA for major bleeding are provided in Table 23. XXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXX  . 
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Table 23 NMA risk ratios for major bleeding, CHADS2 ≥2 patients; RR (95% CrI) 


 
XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


CrI=credible interval; N/A=not available; RR=risk ratio 
Source: CS, Table 30 
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Other safety outcomes 


The results from the NMA for the other safety endpoints are provided in Table 24 and have 


been generated subject to data availability. The results demonstrate that XXXXX XXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX   


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX.  


Table 24 NMA risk ratios for other safety outcomes, CHADS2 ≥2 patients; RR (95% CrI) 


 
XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


XXXXXXXXX
XX 


CrI=credible interval; N/A=not available; RR=risk ratio 
Source: CS, Table 31 
  







Edoxaban 
STA 


Page 76 of 173 


 
 


4.8.2 Secondary analyses 


The company provided forest plots which present findings from the secondary analyses, for 


three alternative populations of patients, for the composite outcome of stroke or SE and 


major bleeding (CS, pp93-95). The ERG has summarised these results in Table 25 (patients 


with CHADS2 ≥3), Table 26 (patients with cTTR ≥60%), and Table 27 (all patients 


unrestricted by CHADS2 score). 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX   


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXX. 
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Patients with CHADS2 score ≥3 at baseline 


Table 25 NMA risk ratios, patients with CHADS2 ≥3; RR (95% CrI) 


 XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX 


XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX 


XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX 


CrI=credible interval; RR=risk ratio; SE=systemic embolism  
Source: Fig 12 of the CS 


Patients with centre-level time in therapeutic range ≥60% 


Table 26 NMA risk ratios, patients with cTTR ≥60%; RR (95% CrI) 


XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX 


XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX 


XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX 


CrI=credible interval; cTTR= centre-level time in therapeutic range; N/A=not available; RR=risk ratio; SE=systemic embolism; 
TTR=time in therapeutic range 
Source: Fig 14 of the CS 
 


Patients unrestricted by CHADS2 score 


Table 27 NMA risk ratios, all patients; RR (95% CrI) 


XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX 


XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX 


XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX XXXXXXXXX 


CrI=credible interval; RR=risk ratio; SE=systemic embolism 
Source: Fig 16 of the CS 
 


4.8.3 Other values used in the company’s economic model 


The ERG notes that, in the company’s economic model, values other than those resulting 


from the NMA (CHADS2≥2) presented in this section of the ERG report were used. The 


company states (CS, Section 7.3.1) that in instances where HRs were not available from the 


NMA for patients with CHADS2≥2, the HRs used in the model were derived from an analysis 


using data from all patients. In cases where data were not available from the all patients 


source, the company states that the HR was assumed to be 1. The data inputs used in the 


company’s economic model are shown in Table 51 of the CS. 
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In the all patients analysis set, edoxaban was found to significantly increase the risk of HS in 


comparison to dabigatran 150mg and dabigatran 110mg, and to significantly increase the 


risk of non-ICH major bleeding in comparison to apixaban.  


4.8.4 ERG critique of the network meta-analyses 


XXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX.  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXX. 


XXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX, 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXX.  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXX   


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXX   


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXX 


In conclusion, the ERG believes that the company has used appropriate methodology to 


overcome the problems of differences in the characteristics of the included trials. However, 


the violation of the proportional hazards assumption both within trials and across trials is an 


important limitation of the NMA. The ERG believes that these violations mean that the 


mathematics used to generate the output HRs has been fundamentally compromised and, 


therefore, reliable HR estimates have not been generated. The ERG considers that these 


HR estimates should not be used to inform the company’s economic model.   
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4.9 Conclusions of the clinical effectiveness section 


The company provided a detailed submission that fully addressed the NICE scope.  


4.9.1 Direct evidence 


The key clinical evidence for the efficacy and safety of edoxaban was derived from the 


ENGAGE trial, which was considered to be of good quality. Trial evidence suggests that 


treatment with edoxaban is non-inferior to treatment with warfarin for the prevention of stroke 


or SE in patients with NVAF who have a CHADS2 ≥2. The results of the trial were driven 


largely by a reduction in HS events in patients treated with edoxaban. The findings held 


across a range of subgroup analyses. Treatment with edoxaban was demonstrated to be 


superior to treatment with warfarin for a number of secondary outcomes, with the exception 


of death and MI. The safety data demonstrate that statistically significantly fewer major 


bleeding events were experienced by patients treated with edoxaban than patients treated 


with warfarin. However, there were statistically significantly greater numbers of GI bleeds in 


patients treated with edoxaban compared with patients treated with warfarin. 


The ERG considers that the estimate of treatment effect for the primary outcome may not be 


robust as the assumption of proportional hazards between treatment with edoxaban and 


treatment with warfarin for HS (one of the components of the primary outcome) appears to 


be violated. 


The HRQoL data provided as part of the clarification process are difficult to interpret due to 


the low response rate and incomplete analysis. 


Patient subgroups 


The ENGAGE trial only included patients with a CHADS2 ≥2. It is currently unclear whether 


results from the ENGAGE trial can be generalised to those with a CHADS2=1, i.e. lower risk 


patients. NICE’s guideline24 recommends that anticoagulation is considered for men with a 


CHA2DS2-VASc score of 1 and offered to men and women with a CHA2DS2-VASc score of 


2 or above, taking their bleeding risk into account. The ERG considers that that the 


recommendations encompass patients with a lower risk of stroke (i.e. similar to a 


CHADS2=1). 


The company presented an analysis of patients by renal function as measured by creatinine 


clearance. The results of the company’s subgroup analysis suggest that, for patients with 


normal renal function (CrCL≥80 mL/min), the risk of experiencing a primary outcome event 


was higher in the edoxaban arm than in the warfarin arm. However, the ERG acknowledges 
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that the company presents reasonable arguments which suggest that the detected subgroup 


difference may be a spurious result.  


The company also presents an analysis of outcomes for countries in Western Europe. XXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. The ERG 


considers that the latter finding should be treated with caution as the analysis was not pre-


specified and may be the result of a data-mining exercise.  


The company has not provided any outcome results for patients with NVAF who underwent 


cardioversion during the ENGAGE trial. The PROBE43 trial comparing edoxaban with 


warfarin in patients with NVAF treated with cardioversion is underway.  


Indirect evidence 


In the absence of direct evidence comparing the clinical efficacy and safety of edoxaban with 


apixaban, dabigatran or rivaroxaban, the company conducted a NMA. XXXXXXXXXXXXX 


XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXX. 


The ERG is concerned that the trials included in the NMA may not be comparable. Analyses 


carried out by the ERG show that the key assumption of proportional hazards is violated on 


a number of occasions and that these violations occur both within and across the included 


trials. This means that the mathematics used to generate the HRs in the NMA are 


fundamentally compromised, rendering the HRs unreliable.  
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5 COST EFFECTIVENESS 


5.1 Introduction 


The company, Daiichi Sankyo, submitted cost effectiveness analyses in support of the use of 


edoxaban for the prevention of stroke and SE in patients with NVAF. This section includes a 


summary of the economic evidence reported by the company and the ERG’s structured 


critique of that evidence. The two key components of the economic evidence presented in 


the CS are 1) a systematic review of the relevant literature and 2) a report of the company’s 


de novo economic evaluation. In addition to the report, the company provided an electronic 


copy of their economic model (developed in Microsoft Excel). 


5.2 ERG comment on company’s review of cost effectiveness evidence 


5.2.1 Objective of cost effectiveness review  


The company conducted a systematic review to identify cost effectiveness and costing 


studies from the published literature of NOACs and warfarin for the prevention of stroke 


and/or SE in adult patients with NVAF. The search was carried out in standard databases 


(Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R), 


OvidSP Embase, NHS EED, Econlit). There was no lower limit on the date of publication and 


the search end dates ranged from 28th April to 9th May 2014, depending on the database 


searched. Additional studies were identified by hand searching reference lists of previous 


trials and systematic reviews, and those of conference proceedings (2012 – 2014). 


5.2.2 Eligibility criteria used in study selection 


The inclusion/exclusion criteria used in the study selection process are presented in Table 


28. The inclusion criteria are consistent with the NICE scope.44 
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Table 28 Inclusion and exclusion criteria for cost effectiveness studies 


Category Inclusion criteria Exclusion criteria 


Population 
Adults (≥18 years) with NVAF who 
are at risk of stroke or SE 


Subjects <18 years, patients with 
valvular/rheumatic AF 


Interventions 
Edoxaban, apixaban, rivaroxaban, 
dabigatran, warfarin 


Studies not investigating edoxaban 
or relevant comparator 


Comparators  No restriction on comparator No restriction on comparator 


Outcomes No restriction on outcomes No restriction on outcomes 


Study design 


• All cost-effectiveness and cost-
utility studies, budget impact 
analyses and other forms of 
economic evaluations were 
included, whether based on models, 
observational studies or RCTs 


• All costing studies that reported 
cost or resource use by treatment 


Case report studies 


AF=atrial fibrillation; NFAF=non-vulvular atrial fibrillation; RCT=randomised controlled trial 
Source: CS, Table 10.10.6 


5.2.1 Included and excluded studies 


A total of 1393 records were identified and, after screening, 183 full texts were reviewed. In 


addition, one full text was identified via hand-searching and 17 abstracts were located via 


conference proceedings. After applying pre-specified inclusion criteria, a total of 52 papers 


and nine abstracts assessing cost effectiveness were included in the company’s review.  


Although 52 full text economic studies met the inclusion and exclusion criteria, none were 


relevant to the decision problem, as they did not include edoxaban. Two conference 


abstracts (Magnuson57 and Mearns58) met the inclusion criteria and assessed edoxaban 


treatment in people with NVAF. Both studies57,58 assessed the cost effectiveness of 


edoxaban compared to warfarin and adopted a US payer perspective.  


5.3 ERG critique of the company’s literature review 


The systematic review presented in the CS was comprehensive; however, no conclusions on 


the findings of the review were reported. This may be due to the lack of evidence on 


edoxaban from published cost effectiveness evaluations, which is unsurprising as the EMA 


has not approved edoxaban for use in Europe at the time of writing.  


The abstract by Magnuson57 reported an ICER for edoxaban compared to warfarin of 


$46,393 and $67,320 per QALY gained for 60mg and 30mg doses respectively. The abstract 


by Mearns58 reported that high dose edoxaban dominated warfarin as it was more effective 


(10.32 QALYs for edoxaban; 10.12 QALYs warfarin) and had lower costs ($100,223 


edoxaban; $111,719 warfarin; 2013 values). As both studies57,58 were conducted from a US 


payer perspective they are unlikely to be generalisable to patients in the NHS in England 
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and Wales. In addition, insufficient details were provided in the abstracts57,58 to allow a full 


critique of the studies’ designs and quality.  


The ERG updated the CS searches. One new full text article and three new abstracts 


reporting the cost effectiveness of edoxaban were identified and are summarised here.59-62 


Two of the identified studies were conducted by the same team. The abstract reported by 


Marchetti61 reported an extended analysis of that reported in the full paper by Rognoni.62 


Rognoni62 conducted a cost effectiveness analysis comparing edoxaban with warfarin for the 


prevention of stroke and SE from the perspective of the Italian health-care system. A Markov 


decision model was used to compare lifetime costs and QALYs associated with adjusted-


dose warfarin and high dose (60mg) edoxaban strategies in patients with moderate to high 


risk NVAF (CHADS2≥2). A Markov model with a lifetime horizon was used in the study with 3 


month cycles and transition probabilities derived from the ENGAGE trial. Health states 


included in the model were: NVAF with no other morbidities (NVAF-only); temporary, mild, 


moderate to severe or fatal IS; temporary, mild, moderate severe or fatal ICH; minor and 


major extracranial bleedings and death. Utility data were obtained from a sub-analysis of the 


RE-LY25 study. In the absence of an Italian list price for edoxaban at the time of the study, 


the analysis used the daily cost of dabigatran (€2.18) as a proxy. The cost of edoxaban 


therapy included, besides the drug cost, one visit with renal function determination (further 


details not reported) every year. Monitoring of patients with NVAF without complications was 


assumed to include one visit to the cardiologist and one electrocardiogram every year. Costs 


and life years were discounted at 3.5% per year. The study estimated an ICER of €7,713 per 


QALY gained for edoxaban versus warfarin. A probabilistic sensitivity (PSA) analysis found a 


92% (96%) probability of edoxaban being cost effective compared to warfarin at a cost 


effectiveness threshold of €25,000 (€50,000) per QALY gained. The ERG notes that the 


analysis did not include all comparators relevant to the NICE scope44 for edoxaban, all 


relevant events were not included as health states (for example TIA or SE). The study was 


self-funded by the authors. 


The remaining three new studies identified were available as abstracts only and provided 


limited information59-61  


- Marchetti61 reported an analysis of the cost effectiveness of dabigatran, apixaban, 


rivaroxaban, edoxaban and warfarin, for stroke prevention in NVAF patients with 


CHADS2≥2. The authors reported a series of pairwise comparisons with warfarin and 


an ICER of €7,713 per QALY gained (80%CI: €3,909 to €17,963) for edoxaban. The 


ICERs relative to warfarin were lower for apixaban (€4,567 per QALY gained; 80%CI: 
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€2,129 to €8,993) and dabigatran (€6,307 per QALY gained; 80%CI: €3,034 to 


€13,421) but higher for rivaroxaban (€12,156 per QALY gained; 80%CI: €5,147 to 


€33,200).  


- Lip60 assessed the cost effectiveness of apixaban compared to edoxaban (60mg or 


30mg) as intended starting dose strategies for stroke prevention in NVAF patients, 


from a UK NHS perspective. The results showed an ICER of €6,763 per QALY 


gained for apixaban compared to high dose edoxaban, and apixaban dominated 


(more effective and less costly) low dose edoxaban. The results of one-way 


sensitivity analysis (SA) and PSA indicated that cost effectiveness implications were 


robust over a wide range of inputs.  


- Harenberg59 reported a cost effectiveness analysis of 60mg and 30mg edoxaban 


compared to approved NOACs from a German payers’ perspective. They reported an 


ICER of €50,000 per QALY gained and €68,000 per QALY gained respectively for 


the higher and lower dose of edoxaban based on the results of the Monte Carlo 


Simulation (MCS). The authors report ICERs of €52,000 per QALY gained (high dose 


edoxaban) and €67,000 (low dose edoxaban) per QALY gained compared to 


warfarin. It is unclear from the abstract if a fully incremental analysis was performed.  


5.4 Summary of company’s submitted economic evaluation by the ERG 


5.4.1 NICE reference case  


Table 29 NICE Reference case completed by ERG 


Attribute Reference case 
Does the de novo economic 
evaluation match the reference case? 


Defining the decision 
problem 


The scope developed by NICE Yes 


Comparator(s) As listed in the scope developed by 
NICE 


Yes 


Perspective on 
outcomes 


All direct health effects, whether for 
patients, or, when relevant, carers  


Yes 


Perspective on costs NHS and PSS Yes 


Type of economic 
evaluation  


Cost-utility analysis with fully 
incremental analysis  


Yes, fully incremental analyses are reported 
in the CS although not directly calculated in 
the economic model 


Time horizon Long enough to reflect all important 
differences in costs and outcomes 
between the technologies being 
compared 


Yes, the model uses one month cycles, with a 
30 year (remaining lifetime) time horizon  


Synthesis of evidence 
on health effects 


Based on systematic review Yes 
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Measuring and valuing 
health effects 


Health effects should be expressed 
in QALYs. The EQ-5D is the 
preferred measure of health-related 
quality of life in adults.  


Partially. Health effects are expressed in 
terms of QALYs. Utility values for stroke are 
based on hypothetical descriptions of health 
states. Other utility values are based on 
measurements using EQ-5D 


Source of data for 
measurement of 
health-related quality of 
life 


Reported directly by patients and/or 
carers 


Partially. Utility values for stroke are based on 
hypothetical descriptions of health states. 
Other utility values are based on patients’ 
reports of their own health 


Source of preference 
data for valuation of 
changes in health 
related quality of life  


Representative sample of the UK 
population 


Yes  


Equity considerations  An additional QALY has the same 
weight regardless of the other 
characteristics of the individuals 
receiving the same benefit   


Yes 


Evidence on resource 
use and costs 


Costs should relate to the NHS and 
PSS resources and should be 
valued using the prices relevant to 
the NHS and PSS  


Costs relating to NHS resource use are 
included in the model 


Discounting  The same annual rate for both costs 
and health effects (currently 3.5%)  


Yes, however, discounting was applied 
monthly rather than annually 


PSS=personal social services; QALYs=quality adjusted life years; EQ-5=standardised instrument for use as a measure of 
health outcome 
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5.4.2 Drummond checklist 


Table 30 Critical appraisal checklist for the economic analysis completed by ERG 


Question 
Critical 


appraisal 
ERG comment 


Was a well-defined question posed in 
answerable form? 


Yes Yes - the company aimed to estimate the 
cost effectiveness of edoxaban compared 
to other NOACs in a population with 
NVAF 


Was a comprehensive description of the 
competing alternatives given? 


Yes Yes  


Was the effectiveness of the programme or 
services established? 


Yes The ENGAGE trial was a phase III, 
randomised, double blind, double dummy, 
non-inferiority study comparing edoxaban 
to warfarin. Edoxaban was non-inferior to 
well-controlled warfarin for the prevention 
of stroke or SE and was associated with a 
significantly lower rate of major bleeding 
than well-controlled warfarin. 


The relative effectiveness of edoxaban 
compared to other NOACs is estimated 
via the company’s NMA 


Were all the important and relevant costs and 
consequences for each alternative identified? 


Yes - 


Were costs and consequences measured 
accurately in appropriate physical units? 


Yes - 


Were the cost and consequences valued 
credibly? 


Partially See specific comments in Section 5.5.7 


Were costs and consequences adjusted for 
differential timing? 


Yes - 


Was an incremental analysis of costs and 
consequences of alternatives performed? 


Yes The incremental analysis was not 
implemented correctly in the model but is 
reported correctly in the CS.  


Deterministic sensitivity analyses were 
limited to pairwise comparisons 


Was allowance made for uncertainty in the 
estimates of costs and consequences? 


Yes Deterministic and probabilistic sensitivity 
analyses were undertaken. The company 
reports the deterministic incremental 
analysis as the base case results 


Did the presentation and discussion of study 
results include all issues of concern to users? 


 - 


QALY=quality adjusted life year; HRQoL=health related quality of life; ERG=Evidence Review Group; ICERs=incremental cost 
effectiveness analysis; NMA=network meta-analysis; NVAF=non-valvular atrial fibrillation; CS=company submission; 
NOACs=novel oral anticoagulants  
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5.4.3 Model structure 


A Markov cohort model is used to evaluate the cost effectiveness of edoxaban compared to 


warfarin, dabigatran 110mg, dabigatran 150mg, apixaban and rivaroxaban. The model 


comprises 18 health states, has a one month cycle, and spans a 30-year time horizon. The 


main health states included in the model are: stable AF, HS, IS, SE, MI and dead. Stroke 


events (HS and IS) are divided into mild, moderate and severe categories. Health states (IS, 


HS, SE and MI) are further divided into acute events and long-term impacts. See Table 31 


for further details. Anticoagulation treatment is associated with a reduction in the risk of 


thrombotic events and increased risk of bleeding. All patients in the model start in the ‘Stable 


AF’ health state, where they remain until they experience an event. Following the acute 


stage of a thrombotic event, patients remain in the ‘post-event’ health state until they 


experience another event. The model reflects that patients are able to experience recurrent 


events. 


Other transitional clinical outcomes that are considered to have no long-term impact are also 


included in the model: ICH, non-ICH major bleeds, clinically relevant non-major bleeds 


(CRNMBs), and TIA. Patients can experience one of these temporary events whilst in each 


(initial and post-event) health state of the model.     


A schematic of the company’s model is provided in Figure 4. 
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Figure 4 Schematic of the company’s model 


Source: CS, Figure 22 
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Table 31 Model health states and events 


Health state/event Description 


Health states 


Stable AF Patients with stable AF who have not yet experienced a clinical event 


IS Patients who are experiencing an ischaemic stroke. Separated into mild 
(Rankin score of 0-2), moderate (Rankin score of 3-4) and severe (Rankin 
score of 5-6). Patients stay in this health state for one cycle only before 
transitioning to the post-IS health state 


Post-IS Patients who have experienced an ischaemic stroke. Separated in mild, 
moderate and severe strokes (as described for IS state) 


HS Patients who are experiencing a haemorrhagic stroke. Separated in mild, 
moderate and severe strokes (as described for IS state). Patients stay in this 
health state for one cycle only before transitioning to the post-HS health state 


Post-HS Patients who have experienced a haemorrhagic stroke. Separated in mild, 
moderate and severe strokes (as described for IS state) 


SE Patients who are experiencing a systemic embolism. Patients stay in this 
health state for one cycle only before transitioning to the post-SE health state 


Post-SE Patients who have experienced and survived a systemic embolism 


MI Patients who are experiencing a myocardial infarction. Patients stay in this 
health state for one cycle only before transitioning to the post-MI health state 


Post-MI Patients who have experienced and survived a myocardial infarction 


Death Terminal state; patients can die due to the events captured in the model and 
due to all-cause mortality 


Temporary events 


Other ICH Patients who experience an intracranial haemorrhage. Haemorrhagic strokes 
are excluded from this health state 


TIA Patients who experience a transient ischaemic attack 


Non-ICH major bleed  Patients who experience a non-ICH major bleed. Intracranial bleeds are 
excluded from this health state 


CRNMB Patients who experience a clinically-relevant non-major bleed 


CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial haemorrhage; 
IS=ischaemic stroke; MI=myocardial infarction; SE=systemic embolism; TIA=transient ischaemic attack 
Source: CS, Table 43 


5.4.4 Population 


The characteristics of the cohort are based on anticipated licenced population, namely adult 


patients with NVAF with one or more risk factors, such as congestive heart failure, 


hypertension, age ≥75years, diabetes mellitus, prior stroke or TIA. The starting age of all 


patients in the model is, however, 71 years, which is the median age of ENGAGE trial 


participants. The numbers of patients in each CHADS2 category are based on the 


proportions recruited to the pooled warfarin and edoxaban 60mg arms of the ENGAGE trial.  


5.4.5 Interventions and comparators 


The company’s base case economic evaluation compares treatment with edoxaban versus 


warfarin, apixaban, dabigatran and rivaroxaban. The interventions are implemented in the 
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model in accordance with their UK marketing authorisations and doses (see Table 32). 


Edoxaban is modelled based on the 60mg dose reported in the ENGAGE trial. Two separate 


dabigatran regimens are included in the model: 110mg twice daily and 150mg twice daily 


(reducing to 110mg twice daily at age 80 years).  


Table 32 Intervention and comparators 


Intervention Units 


Edoxaban 60mg/30mg DR OD 


Apixaban 5mg BD 


Warfarin Average daily dose 4.5mg OD 


Dabigatran 110mg regimen 110mg BD 


Dabigatran 150mg regimen 
150mg BD until patient is 80 years of age, then 
110mg BD 


Rivaroxaban 20mg OD 


BD=twice daily; DR=dose reduction; OD=once daily 
Source: CS, Table 45 


5.4.6 Perspective, time horizon and discounting 


The company states that the economic evaluation is undertaken from the perspective of the 


NHS and Personal Social Services. The model considers a period of up to a maximum of 30 


years from a starting age of 71 years. Both costs and outcomes are discounted at 3.5% in 


line with the NICE Guide to the methods of technology appraisal.49 A half-cycle correction is 


applied to both costs and QALYs (with the exception of drug costs).  


5.4.7 Treatment effectiveness and extrapolation 


Annual event rates of first clinical events for patients treated with edoxaban were derived 


from the high dose (60mg) edoxaban arm of the ENGAGE trial (ITT analysis, CS, Table 49) 


and converted into monthly probabilities (see Appendix 6 of this ERG report). 


Event rates for dabigatran, rivaroxaban and apixaban were obtained by applying the HRs 


from the company’s NMA to the baseline edoxaban data ( 


 


Table 33). However, in the company’s base case analysis, the event rate for warfarin was 


obtained by applying the HR from the ENGAGE trial to the baseline edoxaban data. The 


company’s model is programmed to allow a sensitivity analysis to be conducted using the 


HR for warfarin generated by the company’s NMA. 
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Table 33 Hazard ratios used in the model – all relative to edoxaban 


CHADS2 ≥ 2  
(base case population) 


IS HS SE MI 
Other 
ICH 


TIA 
Non-ICH 
major bleed 


CRNMB 


HRs reported as used in the model in CS, Table 51 


Apixaban XXX XXX XXX XXX XXX XXX XXX XXX 


Rivaroxaban XXX XXX XXX XXX XXX XXX XXX XXX 


Dabigatran 150mg XXX XXX XXX XXX XXX XXX XXX XXX 


Dabigatran 110mg XXX XXX XXX XXX XXX XXX XXX XXX 


HR for warfarin from ENGAGE trial (used in company’s base case)* 


Warfarin XXX XXX XXX XXX XXX XXX XXX XXX 


HR for warfarin from NMA (programmed in model for possible sensitivity analysis) 


Warfarin XXX XXX XXX XXX XXX XXX XXX XXX 


*The CS included HR estimates that differed to those used in the model 
CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial haemorrhage; IS=ischaemic stroke; 
MI=myocardial infarction; SE=systemic embolism; TIA=transient ischaemic attack 
Source: CS, Table 51 and the company’s Excel model  


 


The distributions of mild, moderate and severe strokes included in the model were obtained 


by pooling IS and HS events for the high dose edoxaban and warfarin arms from the mITT 


analysis for the overall study period in the ENGAGE trial (see Table 34). Patients in the post-


HS and post-IS health states were assumed to be at increased risk of recurrent stroke based 


on estimates obtained from a South London Stroke Registry.63 


Table 34 Proportion of patients experiencing strokes of each severity category 


Stroke severity Proportion Distribution 


Mild 42.89% Dirichlet a: 190, b: 253 


Moderate 16.48% Dirichlet a: 73, b: 370 


Severe 40.63% Dirichlet a: 180, b: 263 


Source: CS, Table 52 


 


Mortality 


The model included death due to clinical events and all-cause mortality. Acute event related 


mortality and long-term mortality for event survivors were estimated using various sources 


and are presented in Table 35 and Table 36. It is assumed that there is no risk of mortality 


from bleeding and TIA. 
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Table 35 Acute event mortality 


Health state Probability of 
death 


95% CI 
(distribution) 


Source 


Health states 


Mild IS 0% - Clinical assumption 


Moderate IS 16.8% 13.9% to 20.1% 


(beta) 


Janes
64


 


Severe IS 16.8% 13.9% to 20.1% 


(beta) 


Janes
64


 


Mild HS 0% - Clinical assumption 


Moderate HS 31.6% 22.7% to 42.8% 


(beta) 


Janes
64


 


Severe HS 31.6% 22.7% to 42.8% 


(beta) 


Janes
64


 


SE 0% - ENGAGE trial 


MI 13.2% 


(10.8 for males 
and 15.6% for 
females) 


NR in source Scarborough
65


  


Events 


Other ICH 31.6% 22.7% to 42.8% 


(beta) 


Janes
64


 (assumed same as 
for HS) 


TIA 0% - Clinical assumption 


Non-ICH major bleed 0% - Clinical assumption 


CRNMB 0% - Clinical assumption 


CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial haemorrhage; IS=ischaemic stroke; 
MI=myocardial infarction; SE=systemic embolism 
Source: CS, Table 55 
 


Table 36 Long-term mortality for event survivors 


Health states 
HR 


(distribution) 
Source 


IS 


Mild 3.18 (lognormal) Bronnum-Hansen (2001)
66


  
Moderate 5.84 (lognormal) Henriksson (2010)


67
  


Severe 15.75 (lognormal) Huybrechts (2008)
68


 


HS 


Mild 3.18 (lognormal) Bronnum-Hansen (2001)
66


 
Moderate 5.84 (lognormal) Henriksson (2010)


67
 


Severe 15.75 (lognormal) Huybrechts (2008)
68


  


SE XXX (lognormal) 
Estimated from UK Life Tables


69
 and ENGAGE 


trial data  


MI 3.36 (lognormal) Bronnum-Hansen (2001)
66


 
HR=hazard ratio; HS=haemorrhagic stroke; IS=ischaemic stroke; SE=systemic embolism   
Source: CS, Table 56 
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All-cause mortality rates by age and gender were derived from UK life tables.69 Annual event 


rates were converted to monthly probabilities and weighted to reflect the proportion of males 


in the ENGAGE trial. These rates were further adjusted by a HR of 1.3470 to reflect an 


increased risk of mortality associated with AF.  


Treatment discontinuation 


Assumptions regarding the treatment discontinuation rates used in the company’s model 


were based on advice from three health economics experts and two clinical experts. A 


proportion of patients are assumed to discontinue treatment permanently or temporarily and 


switch to another treatment following a stroke (IS and HS). Details of discontinuation after 


suffering a stroke are provided in Table 37. Following discontinuation and switching to a new 


therapy, the transition probability (of health state and event) does not change to reflect the 


new therapy. Patients do not discontinue or switch treatment for any other reason. 


Table 37 Event-related discontinuation 


 
Initial treatment 


Event Warfarin NOAC 


IS 
All patients temporarily discontinue 
treatment and resume treatment with 
edoxaban 


50% of patients permanently discontinue, 
and 50% continue on the same therapy 


HS 


All patients temporarily discontinue 
treatment and: 
20% restart on anti-platelet (aspirin) 
20% restart on NOAC (edoxaban) 
60% restart on warfarin. 


50% of patients permanently discontinue, 
and 50% continue on the same therapy 
 


HS=haemorrhagic stroke; IS=ischaemic stroke; NOAC=novel oral anticoagulant 
Source: CS, Table 57 


5.4.8 Health related quality of life 


Baseline HRQoL data for people with AF are based on a UK study by Khan71 previously 


used in a NICE appraisal of apixaban.31 The results of a sensitivity analysis are reported 


using HRQoL data collected directly within the ENGAGE trial and using preference-weights 


from a US population.  


The company assumes that patients who have a stroke, MI and SE experience a permanent 


decrement to their HRQoL. Temporary reductions in HRQoL are assumed for patients who 


experience a TIA, non-ICH major bleed, CRNMBs and other ICH. In addition to disease-


related quality of life, patients experience a gradual decline in quality of life as they age. In 


the base case analysis there is no decrease in HRQoL related to the time a patient 


experiences AF or related to treatment. The sources used to inform utility estimates in the 


model are provided in  
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Table 38.  


Table 38 Summary of quality of life values for cost effectiveness analysis 


Health state/ 
event 


Utility value/ 
decrement 


CI  


(distribution) 


Reference in CS Justification 


Stable AF 0.780 (Base case) 


0.74 (Education 
group) 


0.82 (Education 
and self-monitoring 
group) 


 


SE 0.0427 


Khan (2004)
71


  The only EQ-5D 
utility from UK based 
study 


0.836 (Sensitivity 
analysis) 


 ENGAGE Based on US 
patients 


Age-adjustment 
disutility per 
year 


-0.00029 -0.00059 to 
0.0000129 


(beta) 


Sullivan (2011)
72


  Most recent and 
relevant source 
identified 


Health states 


Mild IS 0.68 0.14 to 1.0 Gage (1996)
73


 It is the only study 
reporting stroke 
severity for mild, 
moderate and 
severe 


Moderate IS 0.31 0.0 to 0.99 


Severe IS 0.03 0.0 to 0.51 


  (90% CI, beta) 


Mild HS 0.68 0.14 to 1.0 Gage (1996)
73


 It is the only study 
reporting stroke 
severity for mild, 
moderate and 
severe 


Moderate HS 0.31 0.0 to 0.99 


Severe HS 0.03 0.0 to 0.51 


  (90% CI, beta) 


SE
†
 0.680 NA** Sullivan (2011)


72
 Only source 


identified 


MI 0.683 SD: 0.233  


(beta) 


Lacey (2003)
74


 It is the only UK-
based study using 
EQ-5D identified via 
the systematic 
review 


Events 


Other ICH 
disutility 


-0.107 NR Thomson (2000)
75


 Only source 
identified 6 weeks - Apixaban STA


31
  


TIA disutility -0.103** -0.088 to -
0.119 


(beta) 


Sullivan (2006)
76


 Only source 
identified 


NA - - 


Non-ICH major 
bleed disutility 


-0.107 NR Thomson (2000)
75


 Only source 
identified 


2 weeks - Apixaban STA
31


  


CRNMB 
disutility 


-0.0582 NR Sullivan (2011)
72


  Only source 
identified 2 days - Apixaban STA


31
  


†
 Explanation for the term ‘NA**’ is not provided in the CS 


CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial haemorrhage; IS=ischaemic stroke; 
MI=myocardial infarction; SE=systemic embolism; NR=not reported 
Source: CS, Table 60  
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5.4.9 Resources and costs 


Drug costs were based on published list prices and recommended doses for each 


comparator, and direct from the company for edoxaban (see Table 39). An annual 


monitoring cost of £265.03 is applied to all patients on warfarin treatment, based on an 


assumption that 34% of patients are seen in secondary care and 66% are seen in primary 


care, as reported in a previous NICE submission for rivaroxaban.30 The unit cost of annual 


monitoring in primary care was estimated as £188.92 (2004/05 price) and in secondary care 


as £298.40 (2008/09 cost), as reported in the CS for the NICE appraisal of apixaban;31 costs 


were inflated to 2013 prices using the PSSRU Hospital and Community Services Health 


Index (HCHS).  


Table 39 Drug acquisition cost 


Items Edoxaban Warfarin Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Drug cost 
per cycle 


£63.92 £3.26 £66.85 £63.92 £66.86 £66.86 


Dose 60mg OD 


(30md OD for 
patients with 
renal 
impairment, 
low body 
weight or 
using specific 
P-gp 
inhibitors) 


Average daily 
dose: 4.5mg 


5mg BD 20mg OD 110mg BD 150mg BD. 
Switch to 
110mg BD 
when 
patient is 
aged 80 


Monitoring 
cost 


£0 £22.09 £0 £0 £0 £0 


Total £63.92 £25.35 £66.85 £63.92 £66.86 £66.86 


BD=twice daily; DR=dose reduction; OD=once daily 
Source: CS, Table 62 and draft edoxaban SPC


37
 


The costs applied to the health states in the economic model are shown in Table 40. All 


costs for the IS, HS, and SE health states were based on the Oxford Vascular study 


(OXVASC)77 a large study of healthcare costs after stroke in patients with AF in the 


Oxfordshire region. The cost of SE was assumed to be equivalent to a weighted average 


cost of non-disabling mild strokes from this study (acute and post-event separately). 


The cost of acute MI was based on NHS reference costs78 for an MI event, cardiac 


rehabilitation and a coronary revascularisation assessment. Costs post-MI were calculated 


using the weighted average cost of monthly treatment with a beta-blocker (bisoprolol), 


angiotensin-converting-enzyme (ACE) inhibitor (ramipril) and statin (atorvastatin). 
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Table 40 Costs of health states and events in the economic model 


Health states Value  


(Standard error) 


Duration Reference 


Mild IS £3,683 (£1,080) Acute, one off cost  


 


 


 


 


 


 


 


Luengo-Fernandez
77


 


 


Post Mild IS £193 (£41) Monthly 


Moderate IS £19,212 (£2,654) Acute, one off cost 


Post Moderate IS £376 (£91) Monthly 


Severe IS £26,240 (£4,273) Acute, one off cost 


Post Severe IS £571 (£388) Monthly 


Mild HS £10,723 (£2,184) Acute, one off cost 


Post Mild HS £193 (£41) Monthly 


Moderate HS £27,548 (£6,023) Acute, one off cost 


Post Moderate HS £376 (£91) Monthly 


Severe HS £46,598 (Not reported) Acute, one off cost 


Post Severe HS £571 (£388) Monthly 


SE £4,285 (Not reported) Acute, one off cost 


Post SE £193 (£41) Monthly 


MI £2,446 (Not reported) Acute, one off cost NHS Reference Costs 2012-


13
78


 


Post MI £3.86 (Not reported) Monthly Electronic Drug Tariff, 


BNF68
79


 


Death £2,902 (Not reported) One off cost Luengo-Fernandez
77


 


Adverse events Value Duration Reference 


Other ICH £2,589 Acute, one off cost  


 


NHS Reference Costs 2012-


13
78


 


 


Transient ischaemic 


attack 


£938 Acute, one off cost 


Non-ICH major 


bleed 


£1,803 Acute, one off cost 


CRNMB £883 Acute, one off cost 


CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial haemorrhage; IS=ischaemic stroke; 
MI=myocardial infarction; SE=systemic embolism 
Source: CS, Table 64 and Table 68 


The costs of the other ICH and TIA events were estimated as the weighted average of 


relevant HRG codes from the NHS Reference Cost 2012-1378 (See CS Tables 69 and 70). 


The costs of an acute non-ICH major bleed and CRNMB were also taken from NHS 


Reference Costs based on weighted averages (by activity) across several codes (See CS 


Tables 71 and 72). 


5.5 Cost effectiveness results 


The base case incremental cost effectiveness results generated by the company’s economic 


model are presented in Table 41. In the deterministic base case analysis (patients with 
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CHADS2 ≥2), edoxaban, dabigatran 110mg, apixaban and rivaroxaban are strictly dominated 


(less effective and more costly) by dabigatran 150mg, which had an ICER of £7645 per 


additional QALY gained compared to the remaining comparator in the analysis, warfarin.  


Table 41 Company base case (deterministic results) 


Technolo
gy 


Total 
costs 


Total 
LYG*  


Total 
QALYs* 


Inc 
costs 


Inc 
LYG* 


Inc 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER per 
QALY 
gained (£) 


 


Warfarin £13,413 8.55 6.32 - - - - - 


Dabigatra
n 150mg 


£15,563 8.88 6.60 £2,150 0.34 0.28 £7,645 £7645 


Apixaban  £15,940 8.87 6.59 £377 -0.01 -0.01 £9,383 Strictly 
dominated 


Edoxaban £15,957 8.79 6.52 £17 -0.08 -0.07 £12,881 Strictly 
dominated 


Dabigatra
n 110mg 


£16,074 8.80 6.51 £117 0.01 0.00 £13.565 Strictly 
dominated 


Rivaroxab
an 


£16,744 8.69 6.44 £670 -0.10 -0.08 £28,180 Strictly 
dominated 


*discounted 
ICER=incremental cost effectiveness ratio; Inc=incremental; LYG=life years gained; QALYs=quality adjusted life years 
Source: CS, Table 79 


Results from the base case probabilistic analysis are not explicitly included in the CS. 


However, they have been calculated by the ERG and are shown in Table 42. Based on the 


probabilistic analysis, edoxaban, dabigatran 110mg and rivaroxaban are strictly dominated 


(less effective and more costly) by dabigatran 150mg. Apixiban extendedly dominates 


dabigatran 150mg as is more effective and has a lower ICER when compared with warfarin. 


Apixiban has an ICER of £13,036 per QALY gained compared to the remaining comparator, 


warfarin.   


Table 42 CS Base case results (probabilistic analysis) 


  
  


Costs QALYs 
Incremental 
Cost  


Incremental 
QALY 


ICER  


Warfarin £12,868 6.56 - - - 


Rivaroxaban £16,313 6.65 - - Dominated 


Dabigatran 110mg £15,732 6.66 - - Dominated 


Edoxaban £15,451 6.72 - - Dominated 


Dabigatran 150mg 
£15,293 6.75 £2,425 0.185 Extendedly 


Dominated  


Apixaban  
  


£15,531 6.77 £2,662 0.204 £13,036 


Source: Calculated by the ERG from the company model 


Given the ERG’s concerns regarding the NMA on which the incremental analysis is based, 


the ERG has extracted results of the pairwise comparison from the company’s model and 


these are presented in Table 43. 
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Table 43 CS base case analyses: pairwise results (edoxaban versus warfarin) 


Base case Edoxaban Warfarin Incremental 


Cost QALYs Cost QALYs Cost QALYs ICER 


Deterministic  £15,957 6.52 £13,413 6.32 £2,544 0.20 £12,881 


Probabilistic  £15,471 6.72 £12,868 6.56 £2,603 0.16 £16,269 


Source: Company’s model 


Further base case results (taken from the company model) are included in Appendix 7. 


5.5.1 Sensitivity analyses 


Probabilistic sensitivity analyses 


In the CS the company presents scatter plots displaying the results of the PSA for a series of 


pair-wise comparisons with edoxaban included in each comparison (CS, Figures 54-58). The 


company also presents two cost effectiveness acceptability curves (CEACs); one based on 


an incremental analysis of all comparators ( 


Figure 5) and one based on a pairwise comparison of edoxaban versus each comparator 


(CS Figure 60).  


The CEAC for the incremental analysis shows that the probability of edoxaban being cost 


effective is 2.9% at a threshold of £20,000 per QALY gained and 3.4% at a threshold of 


£30,000 per QALY gained. It also shows that warfarin has the highest probability (36.8%) of 


being the most cost effective option given a cost effectiveness threshold of £20,000 per 


QALY gained but that, at a cost effectiveness threshold of £30,000 per QALY gained, 


apixaban has the highest probability of being the most cost effective option (32.6%).   
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Figure 5 Cost effectiveness acceptability curve (probability of edoxaban being most cost-
effective option compared to each comparator arm)  
Source: CS, Figure 59 


In the pairwise comparison of edoxaban compared to warfarin, at a threshold of £20,000 


edoxaban has a 47.1% probability of being cost effective and at £30,000 a probability of 


57.1% (CS, Fig 60). 


One-way deterministic sensitivity analyses  


The company presents the findings of 14 pair-wise deterministic SAs, each varying one of 


the following parameters: starting age, risk adjustment factor per decade, other-cause 


mortality adjustment factor, acute mortality risk for all events, post-outcome mortality HR for 


all events, intervention cost per month for each drug, monitoring cost per month for each 


drug, acute cost of each event, post-outcome monthly cost of each event, cost of death, 


stable AF utility, acute disutility and post-outcome utility for each event and other cause 


discontinuation rates (CS Figures 24-53). Details of the change in parameters used in the 


SAs are reported in the CS (Appendix 16). 


The analyses estimate the effect on net monetary benefit (NMB) and the ICERs per QALY; 


however, only changes in NMB are reported in the CS. Tornado diagrams reporting the 


results for variables with the greatest impact on NMB are presented in the CS (Section 


7.7.7). The tornado diagrams for edoxaban compared to warfarin and for edoxaban 


compared to dabigatran 150mg (the most effective option in the incremental deterministic 


analysis) are reproduced in Figure 6 Figure 7 respectively. Both figures show that the 
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variables that had the most impact on the deterministic base case results were patients’ 


starting age, cost of treatment and the addition of a monitoring cost for patients treated with 


edoxaban. 


 


Figure 6 Tornado diagram: edoxaban vs warfarin 
Source: CS, Figure 48 
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Figure 7 Tornado diagram: edoxaban vs dabigatran 150mg 
Source: CS, Figure 42 


Scenario analyses 


Four scenario analyses were carried out: two varying TIA HRs and two varying CRNMB 


HRs. The base case analysis assumed values of 1 where data were not available; however, 


in the scenario analyses, all values of 1 were changed to 0.93 and 0.72 for TIA and 1.19 and 


1.25 for CRNMB (source of values not stated). The scenario analysis showed that these 


changes had little impact on the overall deterministic results and dabigatran 150mg 


dominated all comparators.  


5.5.2 Subgroup analyses 


Subgroup analyses were undertaken in accordance with the NICE scope.44 Analyses were 


carried out for patients with a higher risk of stroke (CHADS2≥3), and cTTR≥60%. Baseline 


event rates were based on data from the ENGAGE trial for these subgroups. Limited data 


were available to the company to inform HRs for these subgroups, so the company used the 


base case annual event rates from the ENGAGE trial. Where data were unavailable for the 


subgroup for an event, the HR was assumed to be equivalent to that used in the base case 


analysis. Hazard ratios for the subgroups have been extracted from the model by the ERG 


and are shown in Table 44. 
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Table 44 Hazard ratios used in subgroup analyses 


HRs versus 
edoxaban (network 
meta-analysis) 


IS HS SE MI 
Other 
ICH 


TIA 
Non-ICH 
major 
bleed 


CRNMB 


CHADS2≥3 


Apixaban 0.84 0.92* 1.23* 0.67 0.733 1* 0.86 1* 


Rivaroxaban 1.02 1.15* 1.85 1* 1.28 1* 1.32 1.25* 


Dabigatran 150mg 0.75 0.38* 1.09* 1.27* 1.06 0.84* 1.44 1* 


Dabigatran 110mg 1.11* 0.46* 1.29* 1.24* 0.53 0.72* 1.13 1* 


Warfarin  1.04  1.68 1.63* 1.01 2.31 0.93* 1.23 1.19* 


cTTR≥60% 


Apixaban 0.97 0.92* 1.23* 0.82 0.85 1* 0.81 1* 


Rivaroxaban 1.02 1.15* 1.85 1* 1.28 1* 1.32 1.25* 


Dabigatran 150mg 0.75* 0.38* 1.09* 1.27* 0.82 0.84* 1.18 1* 


Dabigatran 110mg 1.11* 0.46* 1.29* 1.24* 0.51 0.72* 0.89 1* 


Warfarin  0.99 1.68 1.63* 1* 2.28 0.93* 1.06 1.19* 


* indicates same estimate as used in base case analysis 
Source: Company’s model 


Results for the subgroup analyses are not reported in the CS. However, the ERG has 


extracted details from the company’s model. In the analysis for the subgroup of people with 


CHADS2≥3, apixaban dominated or extendedly dominated the other NOACs and was 


associated with an ICER of £3730 per QALY gained (Table 45). In the analysis of the 


cTTR≥60% subgroup, dabigatran 150mg dominated the other NOACs and was associated 


with an ICER of £11,696 per QALY gained (Table 46) The results presented in Table 45 are 


taken directly from the economic model and differ slightly from those reported in the CS 


(Tables 87 and 88).  


Table 45 Subgroup analysis - patients with CHADS2≥3 


Technologies Total 
costs 


Total 
QALYs 


Incremental 
costs 


Incremental 
QALYs 


ICER  


Cost per QALY gained 


Warfarin £14,774 6.04  -  -  - 


Rivaroxaban £17,617 6.26 - - Dominated 


Dabigatran 110mg £16,922 6.32 - - Dominated  


Edoxaban £16,815 6.33 - - Dominated 


Dabigatran 150mg £16,401 6.41 - - Extendedly dominated 


Apixaban  £16,539 6.52 £1765 0.47 £3730 


Source: Company’s model 
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Table 46 Subgroup analysis - cTTR≥60% 


Technologies Total 
costs  


Total 
QALYs 


Incremental 
costs  


Incremental 
QALYs 


ICER  


Cost per QALY 
gained 


Warfarin £12,926 6.37       


Rivaroxaban £16,725 6.45 - - Dominated 


Dabigatran 
110mg 


£15,947 6.51 - - Dominated 


Edoxaban £15,958 6.52 - - Dominated 


Apixaban  £16,003 6.58 - - 
Extendedly 
Dominated 


Dabigatran 
150mg 


£15,487 6.59 £2,560 0.22 £11,696 


Source: Company’s model 


5.5.3 Model validation and face validity check 


The company reports that validity was assessed using two primary criteria: internal 


(verification) and external consistency (validation).  


Internal validity was assessed by: 


 extreme value analysis (using minimum and maximum values for parameters)  


 using parallel inputs for all interventions for efficacy, costs and utilities 


 carrying out logical consistency tests 


 validating equations against sources 


 checking coding accuracy by verification of separate parts of the model  
 


External consistency was assessed by: 


 assessing the face validity of the model (comparing analysis results against 
published results) 


 assessing whether the model structure included all aspects of the patient pathway 
and were the relationships consistent with underlying medical science 


 assessing whether the best available data sources were used (setting, population, 
interventions, outcomes, assumptions and time horizon) 
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5.6 Detailed critique of the company’s economic model 


This section provides a detailed critique of the company’s economic analysis. The ERG 


notes that the results of the incremental analysis rely on figures generated by the company’s 


NMA. As reported in Section 4.7.3, the ERG has serious concerns about the validity of these 


results given that the assumption of proportionality, for various outcomes, both within and 


between trials, has been found not to hold. Further information on the incorporation of 


treatment effects, and the use of HRs generated by the company’s NMA, in the model are 


discussed in Section 5.5.5. 


None of the ERG’s amendments to the company’s model discussed in this section change 


the result that edoxaban is more expensive and less effective that at least one of the 


treatment alternatives when full incremental analyses are carried out. Given the ERG’s 


concerns with the company’s NMA, where the ERG’s amendments to the company’s model 


have an impact on the size of the ICER per QALY gained, the ERG has presented 


deterministic and probabilistic pairwise results for edoxaban versus warfarin.  


5.6.1 Model structure and design 


The model structure is largely based on that submitted to NICE by Bristol-Myers Squibb and 


Pfizer as part of a STA to appraise the clinical and cost effectiveness of apixaban for the 


prevention of stroke and SE in people with NVAF (TA27531). One difference is the inclusion 


of TIA as an outcome, which is consistent with the NICE scope.44  


In the company’s model, TIA is modelled as an event that has a temporary, short-term 


impact only. Clinical advice to the ERG is that experiencing a TIA may increase the risk of 


stroke. The NICE clinical guideline for stroke80 recommends that people who have had a 


suspected TIA should be assessed for their risk of subsequent stroke using validated scoring 


systems. A study by Rothwell81 reports that up to 23% of strokes are preceded by a TIA. The 


results of the company’s NMA suggest that edoxaban does not lower the risk of TIA relative 


to warfarin or the other NOACs. Therefore, the ERG considers that including an increased 


risk of stroke after TIA in the model would not have an impact on the overall cost-


effectiveness results (deterministic or probabilistic results). However, the ERG notes that 


omitting an increased risk of stroke after TIA implies that the model structure is not reflective 


of the underlying clinical pathway.  


The ERG has identified that, in terms of OS, the company’s model is not able to accurately 


reproduce ENGAGE trial data. The company model includes data from other sources in 


addition to the ENGAGE trial to inform its estimates of survival. The company does not fully 


justify the selection of some of these sources and does not provide a reason for the 
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difference between trial and model estimates. This lack of ability to replicate a key trial 


outcome and the absence of a justification for this has cast doubt on the reliability of all 


results generated by the company’s model. The ERG has employed of a number of 


adjustments to try to resolve this issue (Section 5.5.4 for further details). However, the 


Markov model structure used by the company does not directly measure important outcomes 


in a format that is easily verifiable and it has, therefore, been difficult to trace which 


parameter is causing which effect. 


5.6.2 Population 


The company states that the modelled population reflects the characteristics of the 


company’s anticipated licensed population for edoxaban, i.e. adult patients with NFAF with 


one or more risk factors such as congestive heart failure, hypertension, age ≥ 75 yars, 


diabetes mellitus, prior stroke or TIA. The ERG notes, however, that the characteristics of 


the modelled population are based on the baseline characteristics of patients participating in 


the ENGAGE trial, i.e. adult patients with NVAF who have two or more risk factors. The 


company reports that approximately 27% of people with AF have a CHADS2 =1 (CS, Table 


42) and it is unclear whether the results generated by the model are generalisable to this 


group of patients.  


The baseline age of patients, and the gender split values, used in the model reflect the 


characteristics of the ENGAGE trial population (71 years and 62% male respectively). 


Figures for all-cause mortality have been extracted from UK life tables69 to calculate an age-


specific mortality rate weighted by gender. This weighted average is based on the initial 


gender split in the model and remains constant over time. The ERG considers that, as 


average mortality rates for females are lower than those for males, the relative proportions of 


each will differ over time, and so this method misrepresents all-cause mortality in the model. 


In addition, the ERG considers that the use of a distribution of starting ages, rather than a 


fixed age, would have allowed a more realistic representation of clinical practice.  


The ERG carried out an analysis that employed a range of starting ages (in 5 year age 


bands), each with a specific gender distribution based on data from the ENGAGE trial. The 


deterministic pairwise results of this analysis show that the ICER for edoxaban versus 


warfarin reduces to £10,010 per QALY gained; the ICER for edoxaban versus warfarin in the 


probabilistic analysis is also reduced (£12,805 per QALY gained).  
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5.6.3  Interventions and comparators 


The ERG considers that all appropriate comparators have been included in the analysis and 


are consistent with the NICE scope.44  


The ERG has concerns about the implementation of the dose reduction at age 80 years for 


patients receiving dabigatran 150mg. All patients are assumed to enter the model at age 71 


years and, rather than assuming the 150mg dose is reduced at age 80, the dose reduction is 


modelled to occur at various ages based on a cumulative normal distribution of the 


proportion of patients under the age of 80 years in the ENGAGE trial. Event rates and drug 


costs relating to dabigatran 110mg are then applied following the dose reduction. It is stated 


in the CS that this is more appropriate than assuming that the starting age is fixed (at 71 


years) and all patients receiving the 150mg dose switch to 110mg after 9 years. The ERG 


considers that it would have been more appropriate to reflect a distribution of different 


starting ages in the model and to apply the dose reduction at age 80 years for all patients; 


however, this approach would require substantial structural amendments to the model. The 


ERG, therefore, conducted an analysis in which it was assumed that all patients switch from 


dabigatran 150mg to 110mg at age 80. The deterministic pairwise results of this analysis 


show that the ICER for edoxaban versus warfarin is very slightly reduced to £12,823 per 


QALY gained; the ICER for edoxaban versus warfarin in the probabilistic analysis is also 


reduced (£15,147 per QALY gained).  


5.6.4 Perspective, time horizon and discounting 


The ERG considers that the perspective and time horizon adopted in the model are 


appropriate, and consistent with the NICE reference case49. Costs and benefits are 


discounted using a rate of 3.5%. The ERG notes that the rate is applied monthly in the 


company’s model. This is in contrast to the NICE reference case,49 which recommends that 


discounting should be carried out annually. The ERG considers that this methodological 


error is likely to have only a minor impact on model results.  


5.6.5 Treatment effectiveness and extrapolation 


A wide variety of data sources were used to populate the model, including the company’s 


NMA, ITT and mITT data from the ENGAGE trial, several articles from the literature and 


clinical assumptions.  


Acute stroke-related mortality data 


Acute mortality rates following an IS or HS were obtained from a two-year prospective study 


by Janes64 using a community-based registry of cerebrovascular events in Udine (Italy) and 


reporting stroke incidence. The company’s model first distinguishes between severity of 
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stroke (mild, moderate and severe) and then applies the risk of fatality to two of these groups 


(moderate and severe). Whist it is reasonable to assume that patients experiencing a mild 


stroke are at a low, or no, risk of stroke-related mortality in the acute stage, the company’s 


approach to implementing this in the model underestimates stroke-related fatalities. For 


example, the model predicts that, of a cohort of 1000 people with NVAF in receipt of 


warfarin, there will be 157 stroke events. Using the company’s approach to applying the risk 


of acute-stroke mortality, approximately 15 (9.6%) of these would be fatal, which is 


substantially less than the 16.8% reported in the study by Janes64. In addition, the model 


does not allow for any stroke-related mortality in the first cycle. Substantial structural 


amendments to the model would be required to fully correct this error. The ERG has, 


however, assessed the impact of applying the acute mortality rates reported by Janes64 to all 


patients experiencing a stroke (IS and HS separately). The deterministic pairwise results of 


this analysis show that the ICER for edoxaban versus warfarin is reduced to £12,644 per 


QALY gained; the ICER for edoxaban versus warfarin in the probabilistic analysis is very 


slightly reduced (£16,206 per QALY gained).  


The company did not use acute mortality data from the ENGAGE trial. The reason for this is 


unclear. The ERG extracted acute mortality data relating to IS and HS from the CSR50 


(p132) and pooled it across both the warfarin and edoxaban arms of the trial. The ERG’s 


preferred option is to use the ENGAGE trial data in the model. The deterministic pairwise 


results from this analysis show that the ICER for edoxaban versus warfarin is slightly 


reduced to £12,649 per QALY gained; the ICER for edoxaban versus warfarin in the 


probabilistic analysis is increased (£17,827 per QALY gained).  


Long-term stroke-related mortality data 


Three separate references are provided in the CS for long-term mortality following a stroke; 


a separate source each for mild, moderate and severe stroke. The ERG was unable to 


identify these estimates from the referenced sources. The ERG hypothesises that the 


estimates are based on the long-term mortality after stroke reported in a Danish study by 


Bronnum-Hansen66 adjusted to reflect an increased risk of death for patients with AF based 


on a Swedish study by Henrikkson67 and severity of stroke based on a Greek study by 


Huybrechts68. Whilst the ERG acknowledges that the same long-term mortality data were 


used in a previous NICE appraisal of apixaban31, it has been unable to replicate the 


calculations due to insufficient information in the CS. 
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Treatment effectiveness 


Regarding NMA results, it should be noted that whilst two of the studies included in the NMA 


recruited patients with CHADS2≥2 (ENGAGE and ROCKET-AF28), the remaining two studies 


recruited patients with CHADS2≥1 (RE-LY25 and ARISTOTLE27). Where data were not 


available for the company to analyse the data for the other NOACs for patients with CHADS2 


≥2, they assumed that the HRs were equivalent to those for all patients (CHADS2 ≥1). 


Regarding NMA results, it should be noted that whilst two of the studies included in the NMA 


recruited patients with CHADS2≥2 (ENGAGE and ROCKET-AF28), the remaining two studies 


recruited patients with CHADS2≥1 (RE-LY25 and ARISTOTLE27). Where data were not 


available for the company to generate outcome HRs for apixaban, dabigatran and 


rivaroxaban relating to patients with CHADS2 ≥2, the company assumed that the HRs were 


equivalent to those for all patients (CHADS2 ≥1). Where data for all patients were 


unavailable the company assumes equivalence with edoxaban (see CS, Table 51). As 


discussed in Section 4.7, for the primary outcome, the assumption of proportionality, 


required for the NMA, has been shown to be violated both within and between trials. 


Therefore, the results of the NMA should be interpreted with caution.  


The company provided the ERG with data from K-M analyses for a variety of outcomes from 


the ENGAGE trial. On reviewing the data provided by the company, the ERG noted that XXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX The 


deterministic pairwise results of this analysis show that the ICER for edoxaban versus 


warfarin is increased to £17,137 per QALY gained; the ICER for edoxaban versus warfarin in 


the probabilistic analysis could not be estimated. 


 


 


 


 


 







Edoxaban for NVAF 
ID624 STA 


Page 111 of 173 


 
 


 


 


 


 


 


 


 


 


 


 


Figure 8 Cumulative hazard for HS in the ENGAGE trial 


Treatment discontinuation 


The model has been built on the assumption that the only reason for patients to discontinue 


treatment is a stroke event. Following a stroke event, all patients taking warfarin are 


assumed to switch to an alternative treatment (a NOAC or aspirin) or remain on treatment 


with warfarin. The company assumes that, after an IS or HS, 50% of patients taking a NOAC 


permanently discontinue treatment and 50% continue on the same therapy. Clinical advice 


to the ERG is that this may not be reflective of NHS clinical practice. The ERG asked the 


company to provide the results of additional sensitivity analyses with 1) all patients restarting 


on anticoagulation therapy following an IS and 2) all patients discontinuing therapy following 


an HS. The deterministic pairwise results of this analysis show that the ICER for edoxaban 


versus warfarin is slightly reduced to £12,813 per QALY gained; the ICER for edoxaban 


versus warfarin in the probabilistic analysis is also slightly reduced (£16,150 per QALY 


gained).  


Within the CS there is reference to some patients temporarily discontinuing anticoagulation 


treatment after they have had a stroke. However, the ERG considers that this possibility is 


not included in the company’s model; rather, patients either switch to an alternative NOAC or 


permanently discontinue treatment. In a previous NICE appraisal of dabigatran29, it was 


suggested that temporary discontinuation would only last for approximately 1 to 2 weeks. 


The ERG, therefore, considers that introducing temporary discontinuation into the model 


would have little impact on the overall size of the company’s base case results. The ERG 
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notes that the company has assumed that after patients switch to a new therapy, transition 


probabilities do not change to reflect the new treatment. Clinical advice to the ERG suggests 


that this assumption is reasonable.   


The ERG notes that the recent FDA approval45 stipulated that edoxaban (like other 


anticoagulants) should carry a warning that premature discontinuation increases the risk of 


stroke. Premature discontinuation would be expected to decrease the QALYs gained by 


patients treated with all comparators. The ERG considers that modelling premature 


discontinuation would be unlikely to significantly affect the results of the incremental analysis 


in that, as the risk of stroke is greater for edoxaban compared to apixaban and dabigatran 


150mg, no change to edoxaban being dominated would be expected. Considering the 


pairwise analysis, including an increased risk of stroke following switching could be expected 


to have a relatively greater impact (reduction) on the QALY estimates for warfarin compared 


to edoxaban, and decrease the ICER per QALY gained for edoxaban compared to warfarin.  


Validation 


Following the ERG’s request (via the clarification process) the company provided XXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX X 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  
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Figure 9 A comparison of OS data from the company’s model and the ENGAGE trial 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 10 Cumulative hazard plot of OS survival from the company’s model and the 
ENGAGE trial 
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. This 


raises concern as to the validity of the model. Data relating to OS from the ENGAGE trial are 


not directly included in the company model. Event rates for key health outcomes, such as 


stroke and MI, are based on data from the ENGAGE trial, however, these have been 


adjusted using various other sources to inform key parameters including acute and long-term 


mortality, risk of recurrence of stroke and other cause mortality. The ERG considers that the 


plausibility of the model results rest on whether the clinical outcomes reported in the 


ENGAGE trial could reasonably be expected to be worse than UK clinical practice. The ERG 


notes that data from clinical trials may sometimes reflect better clinical outcomes than 


clinical practice, for example, due to the selection of patients or increased monitoring. 


However, the ERG also notes that the ENGAGE trial was conducted in a range of countries 


in which there may be variations in outcomes.  


Further investigation by the ERG suggests that about half of this difference could be 


explained by flaws in the method used by the company to incorporate acute stroke mortality 


into the model; however, this alone does not fully explain the discrepancy between the 


estimates from the ENGAGE trial and model. Analyses carried out by the ERG show that, 


after applying an adjustment, based on information in the Janes64 study, to the acute fatality 


rates for all IS and HS strokes the differences between the ENGAGE trial and model outputs 


decrease compared with those seen in  


 


 


 


 


 


 


 


 


 


Figure 10. However, as this adjustment affects both warfarin and edoxaban, it does not have 


a substantial impact on the cost effectiveness results (Section 6).    
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To assess the impact of the difference between the ENGAGE trial and model OS on the 


model results, the ERG conducted further analyses. The company model includes an 


adjustment factor for other-cause mortality rates for people with NVAF, which applies to all 


arms in the model. This was varied to minimize the differences between trial results and the 


model OS estimates in both arms (residual sum of squared differences), and the cost-


effectiveness results were re-estimated. Using the company base case analysis as a starting 


point, increasing the other-cause mortality adjustment factor from 1.34 to 1.542 produced 


similar survival estimates between the model and trial. This increased the ICER for 


edoxaban compared to warfarin by £912 per QALY gained in the pairwise analysis. A 


second calibration was undertaken using the company base case analysis with the ERG 


amendment to acute stroke fatality rates as a starting point; in this case an adjustment factor 


of 1.477 was required to produce similar trial and model estimates, and increased the ICER 


by £402 in the pairwise analysis. This is the ERG’s preferred amendment to reconciling 


model estimates of OS, with those observed in the ENGAGE trial. 


5.6.6 Health-related quality of life 


The ERG has various concerns about the HRQoL data used in the company’s model. These 


relate to the: 


 age-related utility decrement 


 ENGAGE trial utility data 


 utility estimate associated with stable AF 


 post-event SE utility 


 utility values for the MI and TIA health states 


Age-related utility decrement 


The company uses an estimate, attributed to Sullivan72, as the source for the age-related 


utility decrement in the model (-0.00029 per annum). The ERG notes that this is based on 


data relating to a US population, although the UK tariff of values has been applied to these 


figures. As the data on based on the self-reported health status of a US population, they may 


not be generalisable to a UK population.  


Data reported from a UK population are available from the study used to calculate the 


standard UK tariff for the EQ-5D and reported in a paper entitled “UK Population Norms for 


EQ-5D”82. The ERG has used these data to calibrate separate linear regression equations 


for adult males and females aged 35 and over. 


Data from a UK population have previously been used to estimate an age-related utility 


decrement in a NICE appraisal of aflibercept for the treatment of metastatic colorectal cancer 
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(TA30783). In this STA83, the ERG used EQ-5D data from the Health Survey for England84 


and an analysis using these data yielded an estimated annual utility decrement of -0.00646. 


Including this estimate in the incremental analyses using the company’s model does not 


affect the result that edoxaban is dominated by other treatments. However, it substantially 


increases the ICER in the deterministic (probabilistic) pairwise comparison of edoxaban 


versus warfarin and results in an ICER of £34,008 (£37,129) per QALY gained. Clearly, the 


choice of an appropriate source for populating this parameter is of critical importance to the 


appraisal of edoxaban. Since the Health Survey for England84 data reflect a more 


representative population, this more recent analysis is preferred by the ERG for assessing 


this effect in model.  


ENGAGE trial utility data 


Although EQ-5D data were collected as part of the ENGAGE trial, the CS base case utility 


value for the stable AF health state has been extracted from a UK study by Khan.71 The 


ERG notes that the Khan71 study had a modest sample size of 125 patients, with a low 


response rate and was designed to assess the effect of an anticoagulation education 


programme and self-monitoring of patients with AF taking warfarin. The ERG considers that 


the sample was selective and may not be representative of a general AF population. The 


ERG acknowledges that these data meet the NICE reference case49 criteria and were used 


in a previous STA31; however, the ERG also notes that directly collected EQ-5D data were 


not available for use in the aforementioned STA.31 


Utility estimate associated with stable atrial fibrillation 


The CS includes a sensitivity analysis using a utility estimate for patients with stable AF 


directly collected from patients in the ENGAGE trial; however this was calculated using US 


preference weights and therefore does not meet the NICE reference case49 criteria. 


Following a request from the ERG (via the clarification process) the company provided 


results of an analysis of EQ-5D data collected as part of the ENGAGE trial, with the standard 


UK EQ-5D tariff applied to all patients in the trial and for the UK subgroup of patients. The 


ERG notes that the estimated average baseline utility, calculated by the company using 


pooled edoxaban and warfarin data from UK participants, was XXXXXXXXXXXX 


XXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


Although used in a previous STA,31 the ERG has three concerns with the utility estimates 


used in the model for the stroke health states, which were extracted from a study by Gage73: 


 They do not meet NICE reference case criteria49 as they were elicited by presenting 
hypothetical scenarios of anticipated stroke to patients with AF and so are not based 
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on patients’ self-reported health status and have not been obtained using the EQ-5D 
or another standardised and validated generic HRQoL instrument.  


 The estimates have been calculated from the study as the difference between the 
value of hypothetical stroke health states and the value of ‘current’ health state of the 
patients who valued those states. The ERG considers that, as the values are for 
hypothetical final stroke health states and unrelated to the respondents’ health state, 
it is inappropriate to adjust for the respondents’ health state.  


 The estimates assume that there is no difference in health-related utility in the acute 
and post-event health states. It is possible that patients’ HRQoL may improve over 
time following a stroke as reported by Luengo-Fernandez.85  


 


The ERG carried out two analyses, using alternative EQ-5D estimates, namely those 


reported by: 


 Gage73 without any adjustment for respondents’ current health and 


 Luengo-Fernandez85 for the acute and post-event stages, for each category of mild, 
moderate and severe stroke.  


In both the deterministic and probabilistic incremental analyses, edoxaban was more costly 


and less effective than at least one other treatment option. 


Utility values for the MI and TIA health states 


The ERG conducted analyses using alternative sources for the utility estimates for MI76 and 


TIA74. In the CS, data for MI were sourced from a paper by Sullivan76 which was based on 


data from a US population. The ERG used data from a later paper by Sullivan72 which is 


based on data from a UK population (used by the company to estimate the utility associated 


with SE). Data for utility associated with TIA were taken from the study by Luengo-


Fernandez85 In both sensitivity analyses there was no change in the overall results, 


edoxaban remained dominated and there was little change to the ICERs per QALY gained. 


The deterministic pairwise results of the re-analysis using alternative MI data show that the 


ICER for edoxaban versus warfarin is slightly reduced to £12,818 per QALY gained; the 


ICER for edoxaban versus warfarin in the probabilistic analysis is also reduced (£16,063 per 


QALY gained).  


The deterministic pairwise results of the re-analysis using alternative TIA data show that the 


ICER for edoxaban versus warfarin is slightly reduced to £12,823 per QALY gained; the 


ICER for edoxaban versus warfarin in the probabilistic analysis is also reduced (£15,047 per 


QALY gained).  


Post-event SE utility 
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The ERG considers that the post-event utility value used in the model has been calculated 


incorrectly. The source paper (Sullivan72) reports two regression models and the ERG 


believes that the company has incorrectly used the coefficient for SE from one model and a 


coefficient representing multiple comorbidities from the other. However, amending this 


discrepancy has a negligible impact on model results. The deterministic pairwise results of 


this analysis show that the ICER for edoxaban versus warfarin is slightly reduced to £12,823 


per QALY gained; the ICER for edoxaban versus warfarin in the probabilistic analysis is also 


reduced (£15,171 per QALY gained).  


The ERG’s also carried out an analysis using an alternative utility estimate for SE. The 


results of this preferred approach show that there was little impact on the results. In the 


deterministic pairwise analysis the ICER for edoxaban versus warfarin did not change and in 


the incremental analysis edoxaban remained dominated.  


5.6.7 Resources and costs  


Warfarin cost 


The cost of warfarin used in the company’s model (£0.11 per day) was estimated using the 


list prices reported in the BNF79. However, warfarin is a generic product that is widely 


available to the NHS at discounted prices. The Department of Health’s eMit database86 


provides information about prices and usage for generic drugs and pharmaceutical products. 


The ERG carried out an analysis using the warfarin cost estimated from figures reported in 


this database (£0.0375). The deterministic pairwise results of this analysis data show that 


the ICER for edoxaban versus warfarin is increased to £13,883 per QALY gained; the ICER 


for edoxaban versus warfarin in the probabilistic analysis is reduced (£16,159 per QALY 


gained).  


Warfarin monitoring cost 


The annual cost of INR monitoring for patients treated with warfarin used in the company’s 


model is £265.03; this figure is based on the unit costs included in a previous NICE STA 


(apixaban31) and is derived from assumptions regarding the proportions of people monitored 


in primary and secondary care settings from a previous NICE STA (rivaroxaban30). The ERG 


notes that a simple inflation of the annual INR monitoring cost for warfarin used in the 


previous NICE appraisal (apixaban31) would yield a cost of £257.11. The ERG considers that 


if the lower cost had been used in the model the effect on the company’s base case results 


would have been minimal.  


Costs for acute-MI, post-MI and temporary events (i.e. other ICH, TIA, non-ICH major bleed, 


CRNMB) are sourced from the NHS Reference Costs 2012-1378. The health care resource 
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group (HRG) codes and methods used to estimate costs are appropriate. However, NHS 


Reference Costs for 2013-1487 were released on 27 November 27 2014 and should have 


been used in the model. The ERG carried out an analysis using the current costs. However, 


this change had little impact on the company’s base case cost effectiveness results 


(deterministic and probabilistic). 


5.6.8 Cost effectiveness results 


Base case results 


The results from the probabilistic analyses carried out by the company differ somewhat from 


those generated by the deterministic analyses. In both sets of analyses edoxaban is 


dominated (less effective and more costly than at least one alternative treatment). However, 


the conclusions for dabigatran 150mg and apixaban differ between the probabilistic and 


deterministic analyses. In the deterministic analysis dabigatran 150mg dominates the other 


NOACs (is less costly and more effective), whereas in the probabilistic analysis apixaban 


dominates dabigatran 150mg. The ERG considers that this is due to the very small 


differences in QALYs between dabigatran 150mg and apixaban in all analyses. In addition 


the results of the probabilistic analysis are not completely stable (repeated runs of the same 


analyses give slightly different results). Ideally the model would be set up to conduct more 


than 1000 runs. 


Sensitivity analyses 


The sensitivity analyses carried out by the company were deterministic and reflected a 


series of pairwise comparisons. The impact of changing base case parameter values was 


presented in terms of the impact on NMB.  


The ERG notes various discrepancies between the probabilistic distributions used in the 


model and those reported in the CS (Appendix 10.7). However, using the values reported in 


the CS does not change the results of the probabilistic base case analysis. In addition, the 


ERG has concerns with the method used in the sensitivity analysis to evaluate the impact of 


changing the starting age in the model. In this analysis only the starting age was amended 


and not the time horizon. As a result, for younger ages, the model no longer reflects a 


lifetime horizon and so underestimates the lifetime costs and benefits. For example, as the 


model runs for only 30 years, amending the starting age to 40 years will only estimate costs 


and QALYs up to a maximum age of 70 years.  


5.6.9 Subgroup analyses 


Two subgroup were highlighted in the NICE scope44, TTR on warfarin and level of 


stroke/thromboembolic risk. The company undertook an analysis for patients with 
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CHADS2≥3 and another based on centre time in therapeutic range (cTTR≥60%). However, 


very limited data specific to these subgroups were available and, as a consequence, the 


analyses mostly used data from the base case analyses for the CHADS2≥2 and CHADS2≥1 


populations. Therefore, the extent to which these results are truly representative of effect on 


the subgroup identified in the scope is unclear.   


5.6.10 Other inconsistencies identified by the ERG 


1. There is some confusion in the labelling of the dabigatran comparators in the original 
and revised CS and in the company’s response to clarification. 


2. The regimen including dose reduction implemented in the model is incorrectly 
labelled in parts of the CS (the labels for “Dabigatran 150mg” and “Dabigatran 
110mg” should be reversed in Tables 62 and 82).” 


3. The company use a reference by Janes64 to estimate the risk of stroke; however, the 
data described in that paper are not specific to patients with AF. 


4. The HRs from the NMA for warfarin, for the CHADS2≥2 and CHADS2≥3 populations, 
that are reported in Table 51 are not those used in the model; however the values 
actually used in the model are consistent with results from the NMA. 


5. The CS includes a pre-inflation cost of £4,078 (CS, Table 65) for acute SE; however, 
a figure of £3,958, which is compatible with the stated source, is implemented in the 
model. 


6. The monthly cost of warfarin monitoring following an event-related discontinuation of 
therapy should be £22.09, not £3.26 (which is the cost of warfarin acquisition). The 
ERG considers that the impact, on deterministic and probabilistic base case results, 
of correcting this error is likely to be minimal.  


7. Luengo-Fernandez77 reports a mean cost per person for resource use for 90 days 
post-stroke; however, this cost is applied to a model cycle of 30 days. The ERG 
considers that use of the correct cost would have had a minimal impact on the 
company’s base case cost effectiveness results (deterministic and probabilistic). 


5.7 Conclusions of the cost effectiveness section 


The company developed a de novo economic model. Deterministic (probabilistic) results 


generated by the model show that the ICER for the pairwise comparison of edoxaban with 


warfarin is £12,881 (£16,871) per QALY gained. The fully incremental analyses show that 


edoxaban is dominated (less effective and more costly than at least one other alternative) in 


base case analyses (deterministic and probabilistic) and that this result is robust to various 


amendments.  


The ERG notes that the differences, in terms of costs and QALYs, between all the 


anticoagulants considered in this appraisal, are very small. The biggest difference in lifetime 


(30 years) costs is between rivaroxaban and warfarin (£3455) and the biggest difference in 


lifetime QALYs is between apixaban and warfarin (0.205, i.e. 75 days). 
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The ERG considers that the results generated by the company’s model should be 


considered with caution. The main reasons for this are: 


 The incremental analysis is based upon the company’s NMA. Analysis by the ERG 
has shown that assumptions of proportional hazards required for this analysis do not 
hold. The results of the incremental analysis are therefore highly uncertain. 


 The source of data used to adjust utilities to reflect a reduction of HRQoL with 
increasing age are based on data from a US population and significantly 
underestimate this impact when compared with data from a UK population. 


 The model overestimates OS when the outputs are compared with data from the 
ENGAGE trial. 


 The company conducted sub-group analyses as requested in the NICE scope. As 
limited data were available to the company to inform the subgroup analyses, much of 
the data on relative effectiveness is the same as that used in the base case 
analyses. The robustness of the results of the subgroup analyses therefore depend 
on the robustness of the assumption of no differences in relative treatment effects 
between these groups.  


The ERG has reviewed the decision model submitted by the company and notes that it 


appears robust to any sensitivity analysis carried out by the company and most of the 


analyses carried out by the ERG. None of the ERG’s amendments to the company’s model 


changed the result that edoxaban is more expensive and less effective that at least one of 


the alternative treatments when full incremental analyses are carried out. The largest change 


to base case was as a result of using the ERG’s preferred age-adjusted HRQoL values, i.e. 


adjustments relating to a UK rather than a US population. However, when all of the ERG’s 


preferred values are used in the model the resultant pairwise deterministic (probabilistic) 


ICERS for the comparison of edoxaban with warfarin are £49,305 (£34,553). Including 


additional alternative amendments to attempt to reconcile the model survival outputs with the 


trial data and to reflect the changing age/gender distribution over time changed the 


deterministic pairwise ICERs to between approximately £37,000 and £50,000, and the 


probabilistic results to between £45,000 and £60,000. 


6 IMPACT ON THE ICER OF ADDITIONAL ANALYSES 
UNDERTAKEN BY THE ERG 


The cost effectiveness results generated as a result of model amendments and corrections 


implemented by the ERG to examine issues described in section 5 of this report are 


displayed in Table 47 (deterministic incremental analysis) and Table 48 (probabilistic 


incremental analysis). The changes feature up to 16 revisions which use the ERG’s 


preferred alternative parameter values or formulae.  







Edoxaban for NVAF 
ID624 STA 


Page 122 of 173 


 
 


The changes carried out by the ERG are listed below and further details of their 


implementation are reported in Appendix 8 of this ERG report. Further details on the costs 


and QALY estimates for each comparator following the amendments are provided in 


Appendix 9. 


The analyses are detailed in Appendix 8 and include:  


R1. Correcting an error in the cell reference for the utility estimate for post-SE (change 
estimate from 0.74 to 0.68) 


R2. Employing an alternative utility estimate for the SE state based on regression 
coefficients from a single regression model (Updated value = 0.69)72  


R3. Using HRs in the incremental analysis for warfarin from the company’s NMA rather 
than HR from the ENGAGE trial data.   


R4.  Using an alternative utility estimate for the MI state based on UK data reported by 
Sullivan (updated value = 0.663)72 


R5. Using an alternative utility estimate for the TIA state based on the study by Luengo-
Fernandez85 (updated decrement = -0.086)85 


R6. Using the company’s utility values for mild, moderate and severe stroke states without 
the adjustment for respondents’ own health (updated values: 0.76, 0.39, 0.11 
respectively)73 


R7. Using alternative utility values for stroke states based on the study by Luengo-
Fernandez75 (updated values for acute mild, moderate and severe stroke states: 0.63, 
0.40, and 0.03 respectively. Post-event mild, moderate and severe stroke states: 0.63, 
0.46 and 0.28)85 


R8. Assuming all patients receiving dabigatran 150mg switch treatment at age 80 years to 
dabigatran 110mg  


R9. Assuming all patients discontinue treatment following HS 


R10. Applying the acute stroke fatality rate to all stroke events (mild stroke change to 16.8% 
(IS) and 31.6% (HS) from 0%)  


R11. Use case fatality rates for mild, moderate and severe acute stroke sourced from 
ENGAGE trial data 


R12. Amend age adjusted utility decrement per year (change from -0.00029 to -0.00646)   


R13. Warfarin daily cost sourced from eMIT as per NICE reference case (change from 0.11 
to 0.04 per day) 


R14. Amendments to reflect a distribution of different starting ages, each with different 
gender distribution  


R15. Applying ENGAGE trial hazard rates for HS 


R16. Reconcile OS estimates by adjusting other cause mortality adjustment factor and using 
trial data for acute stroke case fatality rates for mild, moderate and severe stroke 


The ERG also carried out four analyses in which multiple parameters were changed. The 


pairwise analysis excluded the amendment to use the warfarin hazard ratios from the NMA. 


The amendments are labelled C, D, E and F and results presented in Table 47 to Table 52: 







Edoxaban for NVAF 
ID624 STA 


Page 123 of 173 


 
 


 Analysis C: ERG sourced utility values for SE (R2), warfarin hazard ratios from NMA 
(R3), alternative utility values for MI (R4), TIA (R5) and ERG sourced utility values for 
acute and post stroke health states (R7).  


 Analysis D: ERG sourced utility values for SE (R2), warfarin hazard ratios from NMA 
(R3), alternative utility values for MI (R4), TIA (R5) and ERG sourced utility values for 
acute and post stroke health states (R7), assumption regarding method used to 
switch patient medication from dabigatran 150mg to 110mg at age 80 (R8), 
assumption regarding treatment discontinuation after HS (R9), amendment to age 
adjusted utility decrement per year (R12), change in daily cost warfarin (R13), plus 
applying the ENGAGE trial HR for HS (R15).  


 Analysis E: All the amendments introduced in analysis D plus applying the 
amendment to the probabilities of acute stroke fatality from the trial (R15) 


 Analysis F: All the amendments introduced in analysis D plus applying the 
amendment to reconcile the model and ENGAGE trial OS estimates (R16) and the 
age/gender distribution over time (R14).  


 







Edoxaban for NVAF 
ID624 STA 


Page 124 of 173 


 
 


Table 47 ERG analyses: incremental deterministic results (incremental cost per QALY gained) 


Scenario/revision Comparator 


Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


A  CS deterministic base case Dominated  Dominated Dominated Dominated £7,645 - 


B  CS probabilistic base case  Dominated  £13,036 Dominated Dominated Extendedly 
Dominated 


- 


R1 CS base case-corrected utility for SE* Dominated  £15,275 Dominated Dominated £12,210 - 


R2 CS base case - alternative utility value for SE  Dominated  £15,531 Dominated Dominated  £13,365  - 


R3 Hazard ratio for Warfarin from NMA Dominated  £14,960 Dominated Dominated £14,273  - 


R4 Alternative utility value for MI Dominated £21,363 Dominated Dominated £12,052  - 


R5 Alternative utility value for TIA Dominated £23,933 Dominated Dominated £11,565  


R6 Corrected utility values for mild, moderate and severe 
stroke 


Dominated  £15,275 Dominated Dominated £12,210 - 


 


R7 Alternative utility values for acute mild, moderate and 
severe stroke and post stroke states 


Dominated  £16,132 Dominated Dominated £12,691 - 


 


R8 Alternative method for switch in dabigatran 150mg to 
110mg at 80 years 


Dominated  Dominated  Dominated Dominated £10,570 - 


 


R9 Discontinuation rate medication following HS set at 
100% 


Dominated  £12,543 Dominated Dominated Extendedly 
Dominated 


- 


R10 Amend acute mild stroke case fatality rate to 16.8% 
(IS) and 31.6% (HS) from 0% 


Dominated  £15,050 Dominated Dominated £12,756 - 


 


R11 Use trial data on acute stroke case fatality rates for 
mild,  moderate and severe stroke 


Dominated  £15,793 Dominated Dominated £13,486 - 


R12 Age-adjusted utility decrement per year changed from -
0.00029 to -0.00646 


Dominated  Dominated Dominated Dominated £19,428 - 


R13 Warfarin daily cost sourced from eMIT as per NICE 
reference case  


Dominated £12,902 Dominated Dominated Extendedly 
Dominated 


- 
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Table 47 ERG analyses: incremental deterministic results (incremental cost per QALY gained) continued 


Scenario/revision Comparator 


Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


R14 Change in age and gender distribution over time Dominated Dominated Dominated Dominated  £4,976  


- 


R15 Apply ENGAGE trial hazard rates for HS  Dominated  Dominated Dominated Dominated £10,323 - 


R16 Reconcile OS estimates- amend other cause mortality 
adjustment factor value to 1.54165 


Dominated Dominated Dominated Dominated £8,080 - 


C R2+R3+R4+R5+R7 Dominated Dominated Dominated Dominated £7,841 - 


D R2+R3+R4+R5+R7+R8+R9+R12+R13+R15 Dominated Dominated Dominated Dominated £21,997 - 


E R2+R3+R4+R5+R7+R8+R9+R11+R12+R13+R15 Dominated Dominated Dominated Dominated £23,436 - 


F R2+R3+R4+R5+R7+R8+R9+R12+R13+R14+R15+R16 Dominated Dominated Dominated Dominated  £15,084 - 


*Base case used for model amendments R2-R14 
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Table 48 ERG analyses: incremental probabilistic results 


Scenario/revision Comparator 


Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


A  CS deterministic base case Dominated  Dominated Dominated Dominated £7,645 - 


B  CS probabilistic base case  Dominated  £13,036 Dominated Dominated Extendedly 
Dominated 


- 


R1 CS base case-corrected utility for SE* Dominated  £15,275 Dominated Dominated £12,210 - 


R2 CS base case - alternative utility value for SE  Dominated  £15,531 Dominated Dominated  £13,365  - 


R3 Hazard ratio for Warfarin from NMA Dominated  £14,960 Dominated Dominated £14,273  - 


R4 Alternative utility value for MI Dominated £21,363 Dominated Dominated £12,052  - 


R5 Alternative utility value for TIA Dominated £23,933 Dominated Dominated £11,565  


R6 Corrected utility values for mild, moderate and severe 
stroke 


Dominated  £15,275 Dominated Dominated £12,210 - 


 


R7 Alternative utility values for acute mild, moderate and 
severe stroke and post stroke states 


Dominated  £16,132 Dominated Dominated £12,691 - 


 


R8 Alternative method for switch in dabigatran 150mg to 
110mg at 80 years 


Dominated  Dominated  Dominated Dominated £10,570 - 


 


R9 Discontinuation rate medication following HS set at 
100% 


Dominated  £12,543 Dominated Dominated Extendedly 
Dominated 


- 


R10 Amend acute mild stroke case fatality rate to 16.8% (IS) 
and 31.6% (HS) from 0% 


Dominated  £15,050 Dominated Dominated £12,756 - 


 


R11 Use trial data on acute stroke case fatality rates for mild,  
moderate and severe stroke 


Dominated  £15,793 Dominated Dominated £13,486 - 


R12 Age-adjusted utility decrement per year changed from -
0.00029 to -0.00646 


Dominated  £33,313 Dominated Dominated £28,308 - 


R13 Warfarin daily cost sourced from eMIT as per NICE 
reference case  


Dominated £12,902 Dominated Dominated Extendedly 
Dominated 


- 
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Table 49 ERG analyses: incremental probabilistic results continued 


 Scenario/revision Comparator 


Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


R14 Change in age and gender distribution over time Dominated Dominated Dominated Dominated £8,045 - 


R15 Apply ENGAGE trial hazard rates for HS  Dominated  Dominated Dominated Dominated £10,323 - 


R16 Reconcile OS estimates- amend other cause mortality 
adjustment factor value to 1.54165 


Dominated £20,549 Dominated Dominated £13,763 - 


C R2+R3+R4+R5+R7 Dominated £13,358 Dominated Dominated Extendedly 
Dominated  


- 


D R2+R3+R4+R5+R7+R8+R9+R12+R13+R15 Dominated Dominated Dominated Dominated £34,553 - 


E R2+R3+R4+R5+R7+R8+R9+R11+R12+R13 +R15 Dominated Dominated Dominated Dominated £40,994 - 


F R2+R3+R4+R5+R7+R8+R9+R12+R13+R14+R15+R16 Dominated Dominated Dominated Dominated £24,202 - 
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Table 50 ERG analyses: pairwise deterministic results (edoxaban versus warfarin) 


Scenario/revision Edoxaban Warfarin Incremental 


Cost QALYs Cost QALYs Cost QALYs ICER 


A CS deterministic base case £15,957 6.52 £13,413 6.32 £2,544 0.20 £12,881 


R1 CS base case-corrected utility for SE* £15,957 6.51 £13,413 6.32 £2,544 0.20 £12,823 


R2 Alternative utility value for SE £15,957 6.51 £13,413 6.32 £2,544 0.20 £12,823 


R3 HR for warfarin from NMA £15,957 6.51 £13,403 6.32 £2,554 0.19 £13,287 


R4 Alternative utility value for MI £15,957 6.51 £13,413 6.31 £2,554 0.20 £12,818 


R5 Alternative utility value for TIA £15,957 6.51 £13,413 6.32 £2,554 0.20 £12,823 


R6 
Corrected utility values for mild, moderate and 
severe stroke 


£15,957 6.53 £13,413 6.34 £2,554 0.20 £12,951 


R7 
Alternative utility values for acute mild, 
moderate and severe stroke and post stroke 
states 


£15,957 6.51 £13,413 6.32 £2,544 0.20 £12,809 


R8 
Alternative method for switch in dabigatran 
150mg to 110mg at 80 years 


£15,957 6.51 £13,413 6.32 £2,544 0.20 £12,823 


R9 
Discontinuation rate medication following HS 
set at 100% 


£15,927 6.51 £13,385 6.32 £2,542 0.20 £12,813 


R10 
Amend acute mild stroke case fatality rate to 
16.8% (IS) and 31.6% (HS) from 0% 


£15,726 6.47 £13,110 6.27 £2,616 0.21 £12,644 


R11 
Use trial data on acute stroke case fatality 
rates for mild,  moderate and severe stroke 


£15,556 6.46 £12,871 6.25 £2,685 0.21 £12,649 


R12 
Age-adjusted utility decrement per year 
changed from -0.00029 to -0.00646 


£15,957 2.34 £13,413 2.27 £2,544 0.07 £34,008 


R13 
Warfarin daily cost sourced from eMIT as per 
NICE reference case   


£15,957 6.51 £13,203 6.32 £2,754 0.20 £13,883 


R14 
Change in age and gender distribution over 
time 


£18,365 6.92 £15,806 6.66 £2,558 0.26 £10,010 


R15 Apply ENGAGE trial hazard rates for HS  £15,957 6.51 £13,078 6.35 £2,879 0.17 £17,137 


R16 
Reconcile OS estimates- amend other cause 
mortality adjustment factor value to 1.54165 


£15,35 6.24 £12,904 6.06 £2,430 0.18 £13,735 
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Table 51 ERG analyses: pairwise deterministic results (edoxaban versus warfarin) continued 


Scenario/revision Edoxaban Warfarin Incremental 


Cost QALYs Cost QALYs Cost QALYs ICER 


C R2+R4+R5+R7 £15,957 6.51 £13,413 6.31 £2,544 0.20 £12,811 


D R2+R4+R5+R7+R8+R9+R12+R13+R15 £15,927 2.34 £12,847 2.38 £3,080 0.06 £49,305 


E R2+R4+R5+R7+R8+R9+R11+R12+R13+R15 £15,539 2.33 £12,360 2.27 £3,179 0.06 £50,102 


F 
R2+R4+R5+R7+R8+R9+R12+R13+R14+R15
+R16 


£17,735 2.57 £14,679 2.49 £3,055 0.08 £36,966 
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Table 52 ERG analyses: pairwise probabilistic results (edoxaban versus warfarin) 


Scenario/revision Edoxaban Warfarin Incremental 


Cost QALYs Cost QALYs Cost QALYs ICER 


A  CS deterministic base case £15,957 6.52 £13,413 6.32 £2,544 0.20 £12,720  


B  CS probabilistic base case  £15,471 6.72 £12,868 6.56 £2,603 0.16 £16,269  


R1 CS base case-corrected utility for SE* £15,404 6.74 £12,825 6.57 £2,579 0.17 £15,171  


R2 Alternative utility value for SE £15,462 6.73 £12,832 6.58 £2,630 0.15 £17,533  


R3 HR for warfarin from NMA £15,389 6.76 £12,753 6.62 £2,636 0.14 £18,829  


R4 Alternative utility value for MI £15,432 6.75 £12,862 6.59 £2,570 0.16 £16,063  


R5 Alternative utility value for TIA £15,474 6.75 £12,916 6.58 £2,558 0.17 £15,047  


R6 
Corrected  utility values for mild, moderate and 
severe stroke 


£15,476 6.73 £12,975 6.56 £2,501 0.17 £14,712  


R7 
Alternative utility values for acute mild, moderate 
and severe stroke and post stroke states 


£15,397 6.76 £12,784 6.6 £2,613 0.16 £16,331  


R8 
Alternative method for switch in dabigatran 150mg 
to 110mg at 80 years 


£15,382 6.75 £12,807 6.58 £2,575 0.17 £15,147  


R9 
Discontinuation rate medication following HS set at 
100% 


£15,428 6.74 £12,844 6.58 £2,584 0.16 £16,150  


R10 
Apply acute stroke fatality rates to all IS and HS 
strokes in the model 


£15,466 6.74 £12,873 6.58 £2,593 0.16 £16,206  


R11 
Use trial data on acute stroke case fatality rates for 
all IS and HS stroke 


£15,317 6.73 £12,643 6.58 £2,674 0.15 £17,827  


R12 
Age adjusted utility decrement per year changed 
from -0.00029 to -0.00646 


£15,478 2.42 £12,879 2.35 £2,599 0.07 £37,129 


R13 
Warfarin daily cost sourced from eMIT as per NICE 
reference cost   


£15,557 6.74 £12,810 6.57 £2,747 0.17 £16,159  


R14 Change in age and gender split over time £17,794 7.20 £15,233 7.00 £2,561 0.20 £12,805  


R15 Apply ENGAGE trial hazard rates for HS  £15,532 6.73 £12,587 6.60 £2,945 0.13 £22,654 


R16 
Reconcile OS estimates- amend other cause 
mortality adjustment factor value to 1.54165 


£14,717 6.43 £12,201 6.29 £2,516 0.14 £17,971 
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Table 53 ERG analyses: pairwise probabilistic results (edoxaban versus warfarin) continued 


Scenario/revision Edoxaban Warfarin Incremental 


Cost QALYs Cost QALYs Cost QALYs ICER 


C R2+R4+R5+R7 £15,381 6.76 £12,715 6.62 £2,666 0.14 £19,043 


D R2+R4+R5+R7+R8+R9+R12+R13+R15 £15,381 2.44 £12,334 2.39 £3,047 0.05 £60,940 


E R2+R4+R5+R7+R8+R9+R11+R12+R13+R15 £15,375 2.43 £12,345 2.38 £3,030 0.05 £60,600 


F R2+R4+R5+R7+R8+R9+R12+R13+R14+R15+R16 £17,122 2.69 £13,998 2.62 £3,124 0.07 £44,629 
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7 END OF LIFE 


The company has not put forward a case for edoxaban to be considered under the NICE 


End of life criteria. The ERG considers this to be appropriate. 


8 OVERALL CONCLUSIONS 


8.1 Conclusions of the clinical effectiveness section 


The company provided a detailed submission that fully addressed the NICE scope44.  


8.1.1 Direct evidence 


The key clinical evidence for the efficacy and safety of edoxaban was derived from the 


ENGAGE trial, which was considered to be of good quality. The ENGAGE trial included a 


substantial follow-up period of 2.8 years (median) and the data collected were fully mature. 


In addition, the trial included a well-controlled warfarin arm as a comparator to edoxaban. 


Trial evidence suggests that, treatment with edoxaban is non-inferior to treatment with 


warfarin for the prevention of stroke or SE in patients with NVAF who have a CHADS2 ≥2. 


The results of the trial were driven largely by a reduction in HS events in patients treated 


with edoxaban. The safety data demonstrate that patients treated with edoxaban 


experienced statistically significantly fewer major bleeding events than patients treated with 


warfarin. However, there were statistically significantly greater numbers of GI bleeds in 


patients treated with edoxaban compared with patients treated with edoxaban. The HRQoL 


data that were provided as part of the clarification process are difficult to interpret due to the 


low response rate and incomplete analysis. 


At 2.8 years (median) the duration of follow-up in the ENGAGE trial is substantial when 


compared with trials of other NOACS. However, it is worth noting that patients with NVAF 


are normally treated with anticoagulants for their lifetime. 


At the time of the submission of this ERG report, the EMA had not published any opinion 


relevant to the marketing authorisation for edoxaban. Therefore, no European Public 


Assessment Report was available and the EMA’s view of the efficacy of edoxaban compared 


with warfarin is unknown. 


Patient subgroups 


In clinical practice in England and Wales, the current NICE guideline24 recommends that 


anticoagulation is considered for men with a CHA2DS2-VASc score of 1 and is offered to 


men and women with a CHA2DS2-VASc score ≥2 or above, taking their bleeding risk into 


account. The ERG considers NICE’s guideline24 encompasses patients with a lower risk of 
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stroke (i.e. similar to a CHADS2 =1). The ENGAGE trial, however, only included patients with 


a CHADS2 ≥2. It is currently unclear whether results from the ENGAGE trial can be 


generalised to those with a CHADS2=1, i.e. patients at lower risk of stroke and SE. 


The company presented an analysis of patients by renal function as measured by creatinine 


clearance. The results of the company’s subgroup analysis suggest that, for patients with 


normal renal function (CrCL≥80 mL/min), the risk of experiencing a primary outcome event 


was higher in the edoxaban arm than in the warfarin arm. However, the ERG acknowledges 


that the company presents reasonable arguments which suggest that the detected subgroup 


difference may be a spurious result.  


The ERG notes that the outcomes for the pre-specified subgroup that included Turkey and 


Israel favoured warfarin over edoxaban. However, the results of the company’s post-hoc 


analyses of outcomes for countries in the European Economic Area plus Switzerland 


favoured edoxaban. The ERG considers that the latter finding should be treated with caution 


as the analysis was not pre-specified and may be the result of a data-mining exercise.  


The ERG is aware that in clinical practice, there are patients with NVAF who undergo 


treatment with cardioversion. The company has not provided any outcome results for 


patients treated with cardioversion; however, a trial (PROBE43) is underway. If patients in 


clinical practice who are treated with edoxaban need to switch to an alternative 


anticoagulation treatment for cardioversion, then this would be a limitation of edoxaban 


treatment. 


8.1.2 Indirect evidence 


There are no trials that directly compare the use of edoxaban with the use of apixaban, 


dabigatran or rivaroxaban in patients with NVAF. However, the pivotal trials for each of these 


trials use warfarin as a comparator arm; this facilitated a network and the company 


concluded that trials were sufficiently similar to allow a NMA to be undertaken.  


The base case NMA included inputs that related to the patient population with CHADS2 ≥2. 


However, across all four trials,25,27,28,88 only results relating to the primary efficacy outcome 


(the composite endpoint of stroke and SE) and the primary safety endpoint (major bleeding) 


were available for the CHADS2 ≥ 2 population. The results suggest that in terms of the 


primary endpoint, edoxaban XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXX. Whilst, in terms of major bleeding, results suggest 


that edoxaban XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  
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XXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXX 


Where parameter values were required to populate the company’s economic model, but 


were unavailable from patients with a CHADS2 ≥2, two additional assumptions were included 


in the NMA methods. Where available, data from whole trial populations (not just CHADS2 


≥2) were included and, where such evidence was not available, a HR equal to 1 was 


assumed.  


The ERG has considerable concern in relation to the validity of the results from the 


company’s NMA. For results from NMA to be reliable, the included trials need to be similar 


(in terms of study population, design, outcome measures, and also effect modifies [e.g. age, 


disease severity, duration of follow-up]) and the HRs linking values for outcome measures 


within, and between, trials need to be proportional. Violation of the proportional hazards 


assumption violates the theory of transitivity that underpins a NMA, i.e. if A is better than B 


and B is better than C then A must be better than C.  


The company has shown that, by and large, the included trials are similar. However, the 


results of the additional analyses of ENGAGE trial data undertaken by the ERG show that 


the assumption of proportional hazards in terms of HS does not hold. Furthermore, the 


results of exploratory analyses carried out by the ERG, using warfarin data from all four 


included trials,25,27,28,88 show that, in terms of the primary outcome, the assumption of 


proportional hazards again does not hold. The results of the ERG’s analysis of major 


bleeding data from the warfarin arms of ENGAGE and 27also show that the assumption of 


proportional hazards does not hold; comparable data were not available from RE-LY25 and 


ROCKET-AF.28  


The impact of these violations of the proportional hazards assumption on the size of NMA 


outputs is not known. However, it should be noted that these violations mean that the 


mathematics used to generate the output HRs has been fundamentally compromised and, 


therefore, reliable HR estimates have not been generated.  


8.2 Economic model/cost effectiveness issues 


The economic model submitted by the company addressed the decision problem outlined in 


the NICE scope and included all key comparators. The results of the incremental analyses 


show that edoxaban is not cost-effective as it is dominated (less effective and more costly) 


by other alternative treatments. This result was robust to various sensitivity analyses 


conducted by the company and ERG.  
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The results of the economic analysis are driven by the results of the NMAs. The ERG has 


serious concerns about the robustness of these results given that the assumption of 


proportionality required for these analyses does not hold. In addition, the ERG notes that the 


trials for one of the NMAs used in the economic analysis included different populations; the 


trials of apixaban and dabigatran included patients with CHADS2 ≥1 whereas the trials of 


edoxaban and rivaroxaban were limited to patients with CHADS2 ≥2. Given these concerns 


about the NMA, the ERG has significant concerns about the robustness of the results of the 


incremental analysis.     


The ERG had concerns about some of the data inputs included in the economic model. 


Whilst the results were robust to sensitivity analyses exploring the impact of many alternative 


data sources and assumptions, the results were sensitive to the choice of data to inform 


deterioration in HRQoL with increasing age. In the CS, this was based on data from a US 


population. The ERG considers that data from a UK population would be more appropriate. 


A sensitivity analysis conducted by the ERG found that use of UK data for this parameter 


substantially increased the ICER for edoxaban compared to warfarin to £34,008 in the 


pairwise analysis. Including this amendment alongside other preferred ERG sources of data 


in the deterministic pairwise comparison with warfarin increased the ICER for edoxaban 


49,305. Additional analyses conducted by the ERG to explore alternative approaches to 


reconciling the model outputs with the ENGAGE trial and the age/gender distribution over 


time led to ICERs of approximately £37,000 and £50,000. The results of the incremental 


analyses did not change, in that edoxaban remained dominated (was more costly and less 


effective) by other treatments included in the model. 


The manufacturer presented results of subgroup analyses as requested by the NICE scope. 


Edoxaban was dominated by other treatment options in both subgroup analyses. The ERG 


notes that the data available to the company to inform these analyses were limited and 


hazard ratios for many of the comparisons and events were limited to those used in the 


company base case. The robustness of these results therefore depends on the robustness 


of the assumption of no difference in relative treatment effects between subgroups. The 


ERG notes a lack of data to inform this.  


8.3 Implications for research 


Due to the paucity of long-term evidence for both the continued benefit and safety of 


treatment with NOACs, close monitoring and surveillance of patients undergoing treatment 


with NOACs is necessary. 
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In addition, access to, support and best use of currently available clinical data from patient 


registries and hospital audits should be encouraged in order to explore the substantial 


uncertainty around key clinical issues for patients with NVAF. 


A multiple technology appraisal would allow direct trial evidence to be used to determine the 


relative cost effectiveness of approved NOACS  
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10  APPENDICES 


Appendix 1 


Inclusion and exclusion criteria for the ENGAGE trial 


Inclusion criteria  


 Subjects had to satisfy all of the following criteria to be included in the study:  


 Male or female subjects with age ≥21 years;  


 Able to provide written informed consent;  


 History of AF documented by any electrical tracing (routine 12-lead 


electrocardiogram [ECG], Holter monitor [continuous ECG recording] rhythm strip, 


intracardiac electrocardiogram, or pacemaker or implantable cardiac defibrillator 


interrogation) within the prior 12 months and for which anticoagulation therapy was 


indicated and planned for the duration of the study;  


o Subjects with AF included subjects with paroxysmal, persistent, or permanent 


AF and subjects with or without previous VKA (including warfarin) experience 


(it was anticipated that approximately 40% of subjects would be VKA-


naive);(VKA experienced was defined as current users as well as former 


users who took VKA for greater than 2 months. VKA naive was defined by the 


complement of VKA experienced for those subjects with e-CRF data present)  


 Subjects had a CHADS2 index score ≥2. The CHADS2 scoring was performed by 


assigning 1 point each for a history of congestive heart failure (CHF), hypertension, 


age ≥75 years, or diabetes mellitus; and by assigning 2 points for history of stroke or 


TIA. 


Exclusion criteria  


Subjects who met any of the following criteria were disqualified from entering the study: 


 Transient AF secondary to other reversible disorders (e.g., thyrotoxicosis, cardiac or 


thoracic surgery, pneumonia, severe anaemia);  


 Subjects with moderate or severe mitral stenosis, unresected atrial myxoma, or a 


mechanical heart valve (subjects with bioprosthetic heart valves and/or valve repair 


could have been included);  


o However, subjects with AF and valvular heart diseases such as mitral valve 


prolapse, mitral valve regurgitation, and aortic valve disease were allowed in 


the study;  


 Subjects with a history of left atrial appendage exclusion (either by surgery or by a 


procedure);  


 Subjects with intracardiac mass or left ventricular thrombus;  


 Subjects for whom discontinuation of chronic anticoagulation therapy was considered 


if a planned pharmacologic, electrical, or surgical therapy were to be successful in 


converting the subject to normal sinus rhythm and maintaining that rhythm;  







Edoxaban for NVAF 
ID624 STA 


Page 143 of 173 


 
 


 Subjects with any contraindication for anticoagulant agents; 


 Subjects with conditions associated with high risk of bleeding such as past history of 


intracranial (spontaneous or traumatic), or spontaneous intraocular, spinal, 


retroperitoneal, or intra-articular bleeding; overt gastrointestinal (GI) bleeding or 


active ulcer within the previous year; recent severe trauma, major surgery, or deep 


organ biopsy within the previous 10 days; active infective endocarditis; uncontrolled 


hypertension (blood pressure [BP] above 170/100 mmHg); or haemorrhagic disorder 


including known or suspected hereditary or acquired bleeding or coagulation 


disorder;  


 Subjects who were receiving dual antiplatelet therapy (e.g., aspirin plus 


thienopyridine such as ticlopidine or clopidogrel) or were anticipated to receive such 


therapy unless all but 1 of the antiplatelet medications could have been safely 


stopped prior to randomisation and while receiving study drug;  


 Subjects who were receiving chronic cyclosporine therapy;  


 Subjects who were receiving prohibited concomitant medications (fibrinolytics, non-


study anticoagulants other than those used as a bridge to/from study drug, chronic 


oral or parenteral non-aspirin non-steroidal anti-inflammatory drug (NSAID) (use of 


NSAIDs via other routes were not restricted) use for ≥4 days/week, and potent P-gp 


inhibitors as defined for this study;  


 Subjects with acute MI, stroke, acute coronary syndrome (ACS), or percutaneous 


coronary intervention (PCI) within the previous 30 days;  


 Subjects with active liver disease or persistent (confirmed by repeat assessments at 


least a week apart) elevation of liver enzymes/bilirubin:  


o Alanine transaminase (ALT) or aspartate transaminase (AST) ≥2 times the 


upper limit of normal (ULN);  


o Total bilirubin (TBL) ≥1.5 times the ULN (however, subjects whose elevated 


TBL was due to known Gilbert’s syndrome could have been included in the 


study);  


 Subjects with severe renal insufficiency (calculated CrCL <30 mL/min);  


 History of testing positive for Hepatitis B antigen or Hepatitis C antibody before 


randomisation;  


 Any other clinically relevant laboratory abnormality as judged by the Investigator;  


 Subjects with a known history of testing positive for human immunodeficiency virus 


(HIV);  


 Subjects with haemoglobin (Hgb) <10 g/dL or platelet count <100,000 cells/ µl or 


white blood cell count (WBC) <3000 cells / µl;  


 Subjects with pre-planned invasive procedures (other than routine endoscopy) or 


surgeries in which bleeding was anticipated during the study period; 







Edoxaban for NVAF 
ID624 STA 


Page 144 of 173 


 
 


 Subjects who received any investigational drug or device within 30 days prior to 


randomisation, or planned to receive such investigational therapy during the study 


period;  


 Subjects previously randomised in an edoxaban study;  


 Females of childbearing potential including the following:  


o Females with a history of tubal ligation;  


o Females less than 2 years postmenopausal;  


 Subjects with the following diagnoses or situations:  


o Active malignancy (diagnosed within 5 years) except for adequately treated 


non-melanoma skin cancer or other non-invasive or in-situ neoplasm (e.g., 


cervical cancer in situ);  


o Treatment with cancer therapy (drugs, radiation, and/or surgery) within the 


last 5 years;  


o Significant active concurrent medical illness or infection;  


o Life expectancy <12 months;  


 Subjects who were unlikely to comply with the protocol (e.g., uncooperative attitude, 


inability to return for subsequent visits, and/or otherwise considered by the 


Investigator to be unlikely to complete the study);  


 Subjects with a known drug or alcohol dependence within the past 12 months as 


judged by the Investigator.  


Subjects with any condition that, in the opinion of the Investigator, would have placed the 


subject at increased risk of harm if he/she participated in the study 
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Appendix 2 


Cumulative hazard plots from the ENGAGE trial – IS and SE 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Cumulative hazard plot for ischaemic stroke: ENGAGE trial 


 


 


 


 


 


 


 


 


 


 


Cumulative hazard plot for SE; ENGAGE trial 
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Appendix 3  


Additional safety data reported by the company 


Additional safety data are provided in the CS from two sources. The first is a published 


paper52 describing the initial 6 months of post-marketing experience of edoxaban in Japan 


following the approval of edoxaban for the prevention of VTE after orthopaedic surgery. The 


second source of safety data is the HOKUSAI-VTE89 trial that compares edoxaban with 


warfarin for the treatment of symptomatic VTE. The ERG notes that neither data source 


includes patients with NVAF. 


Post-marketing data from Japan  


 The company summarises the post-marketing data from Japan (at 6 months): 


 A total of 67 AEs reported in 56 patients 


 51 bleeding events in 42 patients 


 15 serious AEs in 14 patients – all bleeding events 


 The majority of bleeding events experienced by patients aged ≥75 years or who had 
a CrCl ≥50 mL/min.  


It is stated in the CS that these findings are consistent with the known safety profile of 


edoxaban. 


The ERG notes from the published paper52 describing the Japanese data that the 20,000 


people included in the database were treated with edoxaban.  


HOKUSAI-VTE trial 


The safety analyses for the non-inferiority HOKUSAI-VTE89 trial (edoxaban 60mg with 


warfarin for the treatment of VTE) are presented in Table 38, Table 39 and Table 40 of the 


CS. 


The mean duration of treatment in the trial was 251 days for patients in the edoxaban arm 


and 250 days for patients in the warfarin arm. Table 39 of the CS lists the bleeding events 


recorded during the trial. This is replicated here. The ERG notes that for the outcome of 


major bleeding, no statistically significant difference is reported for edoxaban versus 


warfarin. For all other bleeding outcomes, edoxaban was found to be statistically significantly 


superior to warfarin. The CS reports that the reduction in major/CRNM bleeding in the 


edoxaban arm compared with the warfarin arm was in evidence throughout the on-treatment 


study period. 
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Adjudicated bleeding events HOKUSAI-VTE trial 


Bleeding Outcome 


Warfarin 
(N=4122) 


n (%/year) 


Edoxaban 


(N=4118) 


n (%/year) 


Edoxaban vs 
Warfarin 


HR (95% CI) 


p-value (superiority) 


Major bleeding 66 (1.6%) 56 (1.4%) 0.84  


(0.59 to 1.21) 


p=0.352 


Major or clinically 
relevant non-major 
bleeding 


423 (10.3%) 349 (8.5%) 0.81  


(0.71 to 0.94)  


p=0.004 


Clinically relevant non-
major bleeding 


368 (8.9%) 298 (7.2%) 0.80  


(0.68 to 0.93)  


p=0.004 


XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX X 


Any bleeding 1056 (25.6%) 895 (21.7%) 0.82  


(0.75 to 0.90) 


p<0.001 


Source: CS, Table 39 


 


Table 40 of the CS reports the results for the composite outcome of non-fatal MI, non-fatal 


stroke, non-fatal SE and CV death (MACE) and its constituents. The ERG agrees with the 


company’s summary that similar numbers of events were experienced by patients in both 


arms of the HOKUSAI-VTE trial. 


 


 


 


 


 


 


 


 


 


 







Edoxaban for NVAF 
ID624 STA 


Page 148 of 173 


 
 


Appendix 4 


Risk of bias assessments for the 4 trials included in the network meta-analysis 


Study 
question 
reference 


Support for judgement Judgement 
(Low 


risk/High 
risk/Unclear 


risk/NA) 


ERG comment 


ARISTOTLE trial  


Random 
sequence 
generation 
(selection bias) 


Have not mentioned the way of 
generating random sequence.  


Unclear risk  Low risk 
At the time of enrolment, each 
subject was assigned a unique 
sequential subject number via 
IVRS. Subjects were 
randomised 1:1 to apixaban or 
warfarin via IVRS. 
Randomisation was stratified 
by investigative site and prior 
warfarin/VKA status 
(experienced or naive). 
Subjects were randomised in 
blocks of 2. (Taken from ERG 
report for TA275) 


Allocation 
concealment 
(selection bias) 


Quote: ‘The 2 sets of tablets each 
subject receives are distinguishable by 
color and size, but active apixaban 
tablets match placebo apixaban 
tablets and active warfarin tablets 
match placebo warfarin tablets to 
ensure blinding of the patient and 
investigator.'   'An algorithm was 
provided to manage temporary 
discontinuations of the study drug 
around the time of interventional 
procedures while maintaining 
concealment of the group 
assignments.'  
The concealment bias should have 
been avoided.  


Low risk Low risk 
Method of randomisation 
ensures that treatment 
allocation could not be 
predicted  


 Blinding of 
participants and 
personnel 
(performance 
bias) 


Quote: ‘To maintain blinding, study 
medications are packaged using a 
double-dummy design.’ 'INRs were 
monitored with the use of a blinded, 
encrypted, point-of-care INR device. 
An algorithm was provided to guide 
the adjustment of the warfarin does. ' 
The performance bias should have 
been avoided by this. 


Low risk Low risk 


Blinding of 
outcome 
assessment 
(detection bias) 
(patient-reported 
outcomes) 


Quote: ‘This system processes the 
information in a blinded manner and 
returns either a true INR value (if a 
subject is receiving warfarin) or a 
sham INR value (if a subject is 
receiving apixaban). Although 
investigators will need to obtain open 
label INR values when clinically 
indicated, efforts will be made to 
minimize non study INR assessments'. 
'The primary and secondary efficacy 
and safety outcomes were adjudicated 
on the basis of pre-specified criteria by 
a clinical-events committee whose 
members were not aware of study-
group assignments.'  
From this, the blinding of outcome 


Low risk Low risk 
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assessment should have been done. 


Blinding of 
outcome 
assessment 
(detection bias) 
(Mortality) 


Quote: 'The primary and secondary 
efficacy and safety outcomes were 
adjudicated on the basis of pre-
specified criteria by a clinical-events 
committee whose members were not 
aware of study-group assignments.' 
The detection bias should be avoided 
by this means. 


Low risk Low risk 


 Incomplete 
outcome data 
addressed 
(attrition bias) 
(Short-term 
outcomes  (2-6 
weeks) 


Hard to tell which is short-term 
outcome 


Unclear risk Unclear risk 


Incomplete 
outcome data 
addressed 
(attrition bias) 
(Longer-term 
outcomes  (>6 
weeks) 


Quote: ‘Data on vital status at the end 
of the trial were missing for 380 
patients (2.1%). The absence of data 
on vital status was due to withdrawal 
of consent in the case of 92 patients in 
the apixaban group (1.0%) and 107 
patients in the warfarin group (1.2%) 
and was due to loss to follow-up in the 
case of 35 patients in the apixaban 
group (0.4%) and 34 in the warfarin 
group (0.4%).' "The absence of data 
on vital status was due to withdrawal 
of consent in the case of 92 patients in 
the apixaban group (1.0%) and 107 
patients in the warfarin group (1.2%) 
and was due to loss to follow-up in the 
case of 35 patients in the apixaban 
group (0.4%) and 34 in the warfarin 
group (0.4%)"  
Plus there is no intermediate outcome 
report, there might be high risk in 
terms of incomplete data 


High risk Low risk 
The number of patients lost to 
follow-up was similar in each 
arm. All losses were 
accounted for. 


Selective 
reporting 
(reporting 
bias)and what 
was found 


The authors report on all primary 
outcomes that they set out to measure 


Low risk Low risk 


ROCKET AF trial  


Random 
sequence 
generation 
(selection bias) 


Quote: ‘Randomisation was performed 
with the use of a central 24-hour, 
computerised, automated voice-
response system.'  
The random sequence generation was 
done scientifically. 


Low risk Low risk 


Allocation 
concealment 
(selection bias) 


Quote: ‘Patients were randomly 
assigned to receive fixed dose 
rivaroxaban (20 mg daily or 15 mg 
daily in patients with a creatinine 
clearance of 30 to 49 ml per minute) or 
adjusted-dose warfarin (target 
international normalised ratio [INR], 
2.0 to 3.0).'  
The allocation should avoid bias. 


Low risk Low risk 
Method of randomisation 
ensures that treatment 
allocation could not be 
predicted 


Blinding of 
participants and 
personnel 
(performance 
bias) 


Quote: 'A point-of-care device was 
used to generate encrypted values 
that were sent to an independent 
study monitor, who provided sites with 
either real INR values (for patients in 
the warfarin group in order to adjust 
the dose) or sham values (for patients 


Low risk Low risk 
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in the rivaroxaban group receiving 
placebo warfarin) during the course of 
the trial. Sham INR results were 
generated by means of a validated 
algorithm reflecting the distribution of 
values in warfarin-treated patients with 
characteristics similar to those in the 
study population.'  
The blinding in terms of performance 
bias should be sufficient 


Blinding of 
outcome 
assessment 
(detection bias) 
(patient-reported 
outcomes) 


Quote: ‘An independent clinical end-
point committee applied protocol 
definitions to adjudicate all suspected 
cases of stroke, systemic embolism, 
myocardial infarction, death, and 
bleeding events that contributed to the 
pre-specified end points.'  
The independent party should be able 
to help avoid outcome bias 


Low risk Low risk 


Blinding of 
outcome 
assessment 
(detection bias) 
(Mortality) 


Quote: ‘An independent clinical end-
point committee applied protocol 
definitions to adjudicate all suspected 
cases of stroke, systemic embolism, 
myocardial infarction, death, and 
bleeding events that contributed to the 
pre-specified end points.' 
The independent party should be able 
to help avoid outcome bias 


Low risk Low risk 


Incomplete 
outcome data 
addressed 
(attrition bias) 
(Short-term 
outcomes  (2-6 
weeks)) 


Quote: As pre-specified in the 
statistical-analysis plan, we analysed 
the trial data in a variety of ways 
because we anticipated that some 
patients would discontinue the study 
treatment and we wished to evaluate 
both non-inferiority and superiority.'  
Therefore the problem of incomplete 
data should be addressed 


Low risk Low risk 


Incomplete 
outcome data 
addressed 
(attrition bias) 
(Longer-term 
outcomes  (>6 
weeks)) 


Quote: ‘As pre-specified in the 
statistical-analysis plan, we analysed 
the trial data in a variety of ways 
because we anticipated that some 
patients would discontinue the study 
treatment and we wished to evaluate 
both non-inferiority and superiority.'  
Therefore the problem of incomplete 
data should be addressed 


Low risk Low risk 


Selective 
reporting 
(reporting bias) 


Authors have reported on all of the key 
outcomes that they set out to measure  


Low risk Low risk 


RE-LY trial  


Random 
sequence 
generation 
(selection bias) 


Quote: ‘The patients were randomised 
by a central randomisation service, 
through an interactive voice response 
system (IVRS) located at the 
Coordinating Centre at Population 
Health Research Institute (PHRI) in 
Hamilton, Canada'.  
This random sequence generation 
should be done. 


Low risk Low risk 


Allocation 
concealment 
(selection bias) 


Quote: ‘Dabigatran was administered, 
in a blinded fashion, in capsules 
containing either 110 mg or 150 mg of 
the drug, to be taken twice daily. 
Warfarin was administered, in an un-
blinded fashion, in tablets of 1, 3, or 5 
mg and was adjusted locally to an 


Low risk Low risk 
Method of randomisation 
ensures that treatment 
allocation could not be 
predicted 
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international normalised ratio (INR) of 
2.0 to 3.0, with the INR measured at 
least monthly.'  
The capsules with different dosage 
should be able to make sure the 
allocation concealment. 


Blinding of 
participants and 
personnel 
(performance 
bias) 


Blinding was only done with 
dabigatran but not warfarin 


High risk High risk 


Blinding of 
outcome 
assessment 
(detection bias) 
(patient-reported 
outcomes) 


Quote: ‘An international team of 
adjudicators reviewed documents in 
local languages after blinding, or 
documents were translated by an 
independent group and were centrally 
blinded. Each primary and secondary 
outcome event was adjudicated by two 
independent investigators who were 
unaware of the treatment 
assignments. All transient ischaemic 
attacks were reviewed to ensure that 
strokes had not been missed. To 
detect possible unreported 
events, symptom questionnaires were 
regularly administered to patients, and 
adverse-event and hospitalisation 
reports were scrutinised for unreported 
primary or secondary outcomes.'  
The patients reported outcomes have 
avoided bias 


Low risk Low risk 


Blinding of 
outcome 
assessment 
(detection bias) 
(Mortality) 


Quote: ‘An international team of 
adjudicators reviewed documents in 
local languages after blinding, or 
documents were translated by an 
independent group and were centrally 
blinded. Each primary and secondary 
outcome event was adjudicated by two 
independent investigators who were 
unaware of the treatment 
assignments.'  
Detection bias should be avoided. 
Mortality is not addressed specifically, 
but should be included. 


Low risk Low risk 


Incomplete 
outcome data 
addressed 
(attrition bias) 
(Short-term 
outcomes  (2-6 
weeks)) 


Quote: ‘The median duration of the 
follow-up period was 2.0 years, and 
complete follow-up was achieved in 
99.9% of patients, with 20 patients lost 
to follow-up.' 


Low risk Low risk 


Incomplete 
outcome data 
addressed 
(attrition bias) 
(Longer-term 
outcomes  (>6 
weeks)) 


Quote: ‘The median duration of the 
follow-up period was 2.0 years, and 
complete follow-up was achieved in 
99.9% of patients, with 20 patients lost 
to follow-up.' 


Low risk Low risk 


Selective 
reporting 
(reporting bias) 


Authors have reported on all of the key 
outcomes that they set out to measure 


Low risk Low risk 


ENGAGE AF-TIMI 48 trial  


Random 
sequence 
generation 
(selection bias) 


Quote: ‘Randomisation was performed 
with the use of a central, 24-hour, 
interactive, computerised response 
system.' 


Low risk Low risk 
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Allocation 
concealment 
(selection bias) 


Quote: ‘Each patient received two sets 
of study drugs: either active edoxaban 
and a placebo matching warfarin, or a 
placebo matching edoxaban and 
active warfarin.' 


Low risk Low risk 
Method of randomisation 
ensures that treatment 
allocation could not be 
predicted 


Blinding of 
participants and 
personnel 
(performance 
bias) 


Quote: ‘The INR was measured at 
least monthly with the use of an 
encrypted point-of-care device. To 
maintain blinding, sham INR values 
were generated for patients who were 
randomly assigned to edoxaban.' 


Low risk Low risk 


Blinding of 
outcome 
assessment 
(detection bias) 
(patient-reported 
outcomes) 


Quote: ‘An independent clinical end-
point committee, whose members 
were unaware of the study 
assignment, adjudicated all deaths 
and suspected cerebrovascular 
events, systemic embolic events, 
myocardial infarctions, bleeding 
events, and hepatic events.'  
The detection bias should be avoided 


Low risk Low risk 


Blinding of 
outcome 
assessment 
(detection bias) 
(Mortality) 


Quote: ‘An independent clinical end-
point committee, whose members 
were unaware of the study 
assignment, adjudicated all deaths 
and suspected cerebrovascular 
events, systemic embolic events, 
myocardial infarctions, bleeding 
events, and hepatic events.’  
Mortality is one of the outcomes 


Low risk Low risk 


Incomplete 
outcome data 
addressed 
(attrition bias) 
(Short-term 
outcomes  (2-6 
weeks)) 


Quote: ‘Premature permanent 
discontinuation of the study drugs 
occurred in 2417 patients, 2415 
patients, and 2309 patients in the 
three groups, respectively. Complete 
information on the primary end point 
was ascertained for 99.5% of the total 
56,346 patient-years of potential 
follow-up.’  
Complete information should be 
sufficient. 


Low risk Low risk 


Incomplete 
outcome data 
addressed 
(attrition bias) 
(Longer-term 
outcomes  (>6 
weeks)) 


Quote: ‘Premature permanent 
discontinuation of the study drugs 
occurred in 2417 patients, 2415 
patients, and 2309 patients in the 
three groups, respectively. Complete 
information on the primary end point 
was ascertained for 99.5% of the total 
56,346 patient-years of potential 
follow-up.’  
Complete information should be 
sufficient. 


Low risk Low risk 


Selective 
reporting 
(reporting bias) 


The authors report on all primary 
outcomes that they set out to measure 


Low risk Unclear risk 
The trial protocol states that 
outcomes for patients 
undergoing cardioversion were 
to be reported. These 
outcomes do not appear to be 
reported. 
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Appendix 5 


Data inputs for the base case network meta-analysis 


Data inputs for the base case network meta-analysis (patients with CHADS2 score ≥2) 


XXXXXXXX 


XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 


XXXXXX
XX 


XXXXXXX
X 


XXXXXX
XX 


XXXXXXX
X 


XXXXXXX
X 


XXXXXX
XX 


XXXXXXXX XXXXXXXX XXXXXX
XX 


XXXXXXXX 


XXXXXXXX 


XXXXXXXX 
XXXX 


XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXX 


XXXXXXXX 


XXXXXXXX XXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXX 


XXXXXXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
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XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXX 


XXXXXXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXX 


XXXXXXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
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XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXX 


XXXXXXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXX 


XXXXXXXX 


CRNM=clinically relevant non-major bleeding; N/A=not available; SE=systemic embolism 
Source: Data files provided as part of the company’s clarification response 
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Data inputs for the secondary network meta-analysis (patients with CHADS2  ≥3) 


XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 


XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


SE=systemic embolism 
Source: Data files provided as part of the company’s clarification response 
 


Data inputs for the secondary network meta-analysis (patients with cTTR ≥60%) 


XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 


XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXX
X 


XXXXXXXX XXXXXXXX XXXXXXX
X 


XXXXXXXX 


XXXXXXX
X 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXX
X 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


cTTR=centre-level time in therapeutic range; N/A=not available; SE=systemic embolism 
Source: Data files provided as part of the company’s clarification response 
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Data inputs for the secondary network meta-analysis (all patients unrestricted by CHADS2 score) 


XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 


XXXXXXX
X 


XXXXXXXX XXXXXXX
X 


XXXXXXXX XXXXXXXX XXXXXXX
X 


XXXXXXXX XXXXXXXX XXXXXXX
X 


XXXXXXXX 


XXXXXXX
X 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXX
X 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXXXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


SE=systemic embolism 
Source: Data files provided as part of the company’s clarification response 
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Appendix 6 


Baseline event rates used in the economic model (Edoxaban arm, CHADS2≥2 population) 


Event 
Annual 
event Distribution 


Monthly 
probability 


IS (CHADS2 2 to 3) XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


IS (CHADS2 ≥4) XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


HS (CHADS2 2 to 3) XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


HS (CHADS2 ≥4) XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


SE XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


MI XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


Other ICH XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


TIA XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


Non-ICH major 
bleed 


XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


CRNMB XXXX Beta (shape parameters XXXXXXXXXXXX XXXX 


CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial haemorrhage; 
IS=ischaemic stroke; MI=myocardial infarction; SE=systemic embolism; TIA=transient ischaemic attack 
Source: CS, Table 49 
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Appendix 7 


Only a limited selection of model results are displayed in the CS. Further base case 


deterministic and base case model results, generated by the ERG, are included in this 


section. 


Pairwise and incremental cost effectiveness results, as well as NMB rankings are displayed 


in tables x and y for the base case deterministic and probabilistic cost effectiveness analyses 


respectively. Cost effectiveness frontiers for the deterministic and probabilistic analyses are 


displayed in Figure A and Figure B respectively.  
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Deterministic base case results 


 Edoxaban Dabigatran 
150mg 


Apixaban Dabigatran 
110mg 


Rivaroxaban Warfarin 


Total costs £15,957 £15,563 £15,940 £16,074 £16,744 £13,413 


Total QALYs 6.516 6.600 6.588 6.515 6.437 6.318 


Incremental costs vs warfarin £2,544 £2,150 £2,527 £2,661 £3,332 £0 


Incremental QALYs vs warfarin 0.198 0.281 0.269 0.196 0.118 0.000 


ICER vs warfarin £12,881 £7,645 £9,383 £13,565 £28,180 - 


NMB Rank @ £20,000/QALY 3 1 2 4 6 5 


NMB Rank @ £30,000/QALY 3 1 2 4 5 6 


       


Incremental costs vs edoxaban £0 -£394 -£17 £117 £787 - 


Incremental QALYs vs edoxaban 0.000 0.084 0.072 -0.001 -0.079 - 


ICER vs edoxaban - -£4,703 -£237 -£89,542 -£9,933 - 


 - Dominant Dominant Dominated Dominated - 


Dominant=increased benefits at reduced cost; Dominated=reduced benefits at increased cost; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; QALY=quality adjusted life 
year 
Source: Company’s model 
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Figure A Cost effectiveness frontier (deterministic analysis) 


Source: Company’s model 







Edoxaban for NVAF 
ID624 STA 


Page 162 of 173 


 
 


Probabilistic base case results 


 Edoxaban Dabigatran 
150mg 


Apixaban Dabigatran 
110mg 


Rivaroxaban Warfarin 


Total costs £15,451 £15,293 £15,531 £15,732 £16,313 £12,868 


Total QALYs 6.718 6.750 6.769 6.663 6.654 6.564 


Incremental costs vs warfarin £2,583 £2,425 £2,662 £2,863 £3,444 £0 


Incremental QALYs vs warfarin 0.153 0.185 0.204 0.098 0.089 0.000 


ICER vs warfarin £16,871 £13,073 £13,036 £29,162 £38,558 - 


NMB Rank @ £20,000/QALY 3 2 1 4 6 5 


NMB Rank @ £30,000/QALY 3 2 1 4 6 5 


       


Incremental costs vs edoxaban £0 -£158 £80 £280 £861 - 


Incremental QALYs vs edoxaban 0.000 0.032 0.051 -0.055 -0.064 - 


ICER vs edoxaban - -£4,886 £1,555 -£5,107 -£13,509 - 


 - Dominant  Dominated Dominated - 


Dominant=increased benefits at reduced cost; Dominated=reduced benefits at increased cost; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; QALY=quality adjusted life 
year 
Source: Company’s model 
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Figure B Cost effectiveness frontier (probabilistic analysis) 


Source: Company’s model 
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Appendix 8 


Implementation of ERG decision model amendments 
 
Implementation of analysis with different gender weights per starting age 


 Create worksheet ‘Age Sex’ 


 Label Cell A2 Age and Cell B2 Male 


 Input age (25-95 years in 5 year age bands) in cells A4:A18 for males  


 Input age (25-95 years in 5 year age bands) in cells A19:A33 for females 


 Input percentage males (set at 100%) in cells B4:B18 


 Input percentage females (set at 0%) in cells B19:B33 


 Set up E2:P2 to reference costs and QALYs cells for each comparator‘  
o Set E2= ‘Results Summary’ D31 
o Set F2= ‘Results Summary’ D45 
o  Set G2= ‘Results Summary’ E31 
o  Set H2= ‘Results Summary’ E45 
o  Set I2= ‘Results Summary’ F31 
o  Set J2= ‘Results Summary’ F45 
o  Set K2= ‘Results Summary’ G31 
o  Set L2= ‘Results Summary’ G45 
o  Set M2=‘Results Summary’ H31 
o  Set N2= ‘Results Summary’ H45 
o  Set O2=‘Results Summary’ I31 
o  Set P2= ‘Results Summary’ I45 


 


 Amend cycle length in model in cell C28 in ‘Live’ worksheet for lifetime (max 911 cycles) 


 Copy formula from rows 373 to 725 for all cells in the following worksheets 
o ‘Patients Edox’ 
o ‘Patients Apix’ 
o ‘Patients Riv’ 
o ‘Patients Dab110’ 
o ‘Patients Dab150’ 
o Patients Warf’ 
o ‘Costs Edox’ 
o ‘Costs Apix’ 
o ‘Costs Riv’ 
o ‘Costs Dab110’ 
o ‘Costs Dab150’ 
o Costs Warf’ 
o ‘QALYs Edox’ 
o ‘QALYs Apix’ 
o ‘QALYs Riv’ 
o ‘QALYs Dab110’ 
o ‘QALYs Dab150’ 
o ‘QALYs Warf’ 


 
Run macro: 
 
Sub GetICER() 
Dim i As Integer 
Application.ScreenUpdating = False 
Sheets("Age Sex").Select 
Range("A4").Activate 
     
    For i = 1 To 30 
    Set m = ActiveCell 
    m.Range("A1:B1").Select 







Edoxaban for NVAF 
ID624 STA 


Page 165 of 173 


 
 


    Selection.Copy 
    Range("A2:B2").Select 
    Selection.PasteSpecial Paste:=xlPasteValuesAndNumberFormats, Operation:= _ 
        xlNone, SkipBlanks:=False, Transpose:=False 
    Range("E2:P2").Select 
    Application.CutCopyMode = False 
    Selection.Copy 
    m.Offset(0, 4).Range("A1").Select 
    Selection.PasteSpecial Paste:=xlPasteValuesAndNumberFormats, Operation:= _ 
        xlNone, SkipBlanks:=False, Transpose:=False 
    m.Offset(1, 0).Range("A1").Select 
    Next i 
     
Sheets("Age Sex").Select 
    Range("A2").Value = 71      'Adjust this value to model default starting age  
    Range("B2").Value = 0.6229    'Adjust this value to model default gender split  
Sheets("Age Sex").Select 
      Range("A39").Activate 
     
Application.ScreenUpdating = True 
    End Sub 


 


Implementation of ERG estimated hazard ratios for warfarin relative to edoxaban for 


HS (sourced from Kaplan Meier analysis) 


1. Estimate live event rates using K-M data 


On Sheet ‘Live’  
   Add following formula to cell O58 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
   Add following formula to cell O58 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
   Add following formula to cell P79 
XXXXXXXXXXXXXXXXX 
   Add following formula to cell Q79 
XXXXXXXXXXXXXXXXX 
   Add following formula to cell R79 


XXXXXXXXXXXXXXXXX 


 


Add following formula to cell P79 
XXXXXXXXXXXXXXXXX 
Add following formula to cell Q79 
XXXXXXXXXXXXXXXXX 
  Add following formula to cell R79 
XXXXXXXXXXXXXXXXX  
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2. Implement live event rates in ’Patients Warf’ worksheet  


    Create range Mod_9 (binary variable taking value 0 or 1) 
 
On Sheet ‘Patients Warf’, 
    Modify formula in cell J14 as follows: 
XXXXXXXXXXXXXXXXX 
    Modify formula in cell K14 as follows: 
XXXXXXXXXXXXXXXXX 
    Modify formula in cell L14 as follows: 


XXXXXXXXXXXXXXXXX 


 


XXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXX 


Implementation of other model amendments  


Other model amendments implemented by the ERG are activated by a series of modification 


logic switches; these take the value 0 when the original model logic is active, and positive 


integer values (1, 2,…..,n) when alternative values or assumptions are active.  The logic 


switches are labelled Mod_1 to Mod_8.  The changes are listed in the table below. To carry 


out the changes, create a range of Mod_1 to Mod_8 values (binary values taking values 0 or 


1) and modify cell formulae as per the revised formulae column. 
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Sensitivity Analyses revised formulae 


Sheet Cell (Base Case Values)  Revised formulae Cell (PSA 
Inputs)  


Revised formula  
(Standard Deviation/ 
Standard Error) 


Alternative hazard ratio for warfarin Hazard ratio 
(use value from NMA rather than ENGAGE trial) 


Worksheet- ‘Clinical 
Outcomes’ 


Cell C92 


=IF(Mod_1=1,1,TRUE) Not Applicable  


Alternative utility value for systemic embolism (SE)  
Worksheet- ‘Utilities’ 


F19, F24 
=IF(Mod_2=1, 0.688, 0.68) No change  


Alternative utility value for MI  
Worksheet- ‘Utilities’ 


G19, G24 
=IF(Mod_3=1, 0.633, 0.683) No change  


Alternative utility decrement for TIA 
Worksheet- ‘Utilities’ 


I19 
=IF(Mod_4=1, -0.132, -0.103) No change  


Correction of implementation of mild stroke utility 
value (acute and post) 


Worksheet- ‘Utilities’ 


D19, E19, D24, E24 
=IF(Mod_5=1,0.76, 0.72) No change  


Correction of implementation of moderate stroke 
utility value (acute and post) 


Worksheet- ‘Utilities’ 


D20, E20, D25, E25 
=IF(Mod_5=1,0.39, 0.35) No change  


Correction of implementation of moderate stroke 
utility value (acute and post) 


Worksheet- ‘Utilities’ 


D21, E21, D26, E26 
=IF(Mod_5=1,0.11, 0.07) No change  


Alternative utility value for acute mild stroke period  


Worksheet-‘Utilities’ 


D19, E19 


 


=IF(Mod_6=1,0.628, 0.72) E117, E120 =IF(Mod_6=1,0.014,0.0299) 


Alternative utility value for acute moderate stroke 
period  


Worksheet-‘Utilities’ 


D20, E20 


 


=IF(Mod_6=1,0.398, 0.35) E118, E121 =IF(Mod_6=1,0.037,0.0299) 


Alternative utility value for acute severe stroke 
period  


Worksheet-‘Utilities’ 


D21, E21 


 


=IF(Mod_6=1,0.028, 0.07) E119, E122 =IF(Mod_6=1,0.057,0.0299) 


Alternative utility value for post mild stroke period  


Worksheet-‘Utilities’ 


D24, E24 


 


=IF(Mod_6=1,0.628, 0.72) E130, E133 =IF(Mod_6=1,0.019,0.0299) 
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Sheet Cell (Base Case Values)  Revised formulae Cell (PSA 
Inputs)  


Revised formula  
(Standard Deviation/ 
Standard Error) 


Alternative utility value for post moderate stroke 
period 


Worksheet-‘Utilities’ 


D25, E25 
=IF(Mod_6=1,0.458, 0.35) E131, E134 =IF(Mod_6=1,0.056,0.0299) 


Alternative utility value for post severe stroke 
period 


Worksheet-‘Utilities’ 


D26, E26 


 


=IF(Mod_6=1,0.278, 0.07) E132, E135 =IF(Mod_6=1,0.104,0.0299) 


Discontinuation rates medication after HS set at 
100% 


 


 


 


 


 


 


 


Worksheet-‘Intervention Costs’ 


D40 


E40 


F40 


G40 


E46 


G46 


 


 


=IF (Mod_7=1, 0, 20%) 


=IF (Mod_7=1, 0, 20%) 


=IF (Mod_7=1, 0, 60%) 


=IF (Mod_7=1, 100, 0%) 


=IF (Mod_7=1, 0, 50%) 


=IF (Mod_7=1, 100, 50%) 


No change  


Change in method of switching change in 
medication from dabigatran 150mg to dabigatran 
110mg at age 80 


Worksheet- ‘Patients Dab150” 


Range: E14-E373 


=IF(AND(Mod_8=1,D14<80),1,
IF(AND(Mod_8=1,D14>=80),0,
NORMDIST(80,D14,9.42,TRU
E))) 


No change  


Amend acute mild stroke case fatality rate to 16.8% 
(IS) and 31.6% (HS) from 0% 


Worksheet- ‘Mortality’ 


I13 
=IF (Mod_10=1, 16.8%, 0%) No change  


Amend acute mild stroke case fatality rate to 16.8% 
(IS) and 31.6% (HS) from 0% 


Worksheet- ‘Mortality’ 


I13 
=IF (Mod_10=1, 31.6%, 0%) No change  


Use trial data on acute stroke case fatality rates for 
mild,  moderate and severe stroke 


Worksheet- ‘Mortality’ 


Range 


H13 


H14 


H15 


=IF (Mod_11=1, 21%, 16.8%) 


 


H68 


H69 


H70 


 


I68 


I69 


I70 


 


 


=IF (Mod_11=1,99, 0) 


=IF (Mod_11=1,99, 85)  


=IF (Mod_11=1,99, 85)  


 


=IF (Mod_11=1,372, 0)  


=IF (Mod_11=1,372, 421) 


=IF (Mod_11=1,372, 421) 
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Sheet Cell (Base Case Values)  Revised formulae Cell (PSA 
Inputs)  


Revised formula  
(Standard Deviation/ 
Standard Error) 


Use trial data on acute stroke case fatality rates for 
mild,  moderate and severe stroke 


Worksheet- ‘Mortality’ 


Range 


I13 


I14 


I15 


=IF (Mod_11=1, 48.2%, 
31.6%) 


 


H71 


H72 


H73 


 


I71 


I72 


I73 


 


 


=IF (Mod_11=1,67, 0) 


=IF (Mod_11=1,67, 30)  


=IF (Mod_11=1,67, 30)  


 


=IF (Mod_11=1,72, 65)  


=IF (Mod_11=1,72, 65) 


=IF (Mod_11=1,72, 65) 


 


Age adjusted utility decrement per year changed 
from -0.00029 to -0.00646 


Worksheet –‘Utilities’ 


D32 


=IF (Mod_12=1, -0.00646, -
0.00029) 


No change  


Warfarin daily cost sourced from eMIT as per NICE 
reference cost   


Intervention Costs 


D16 
=IF (Mod_13=1, 0.04, 0.11) No change  


Overall survival adjustment: amend other cause 
mortality adjustment factor 


Worksheet- Mortality  


H21 
=IF(mod_14=1, 1.54165,1.34) No change  
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Appendix 9 


ERG probabilistic sensitivity analyses results (Mean costs and QALYs) 


Scenario/revision Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 150mg Warfarin  


Costs 
(£) 


QALY
s 


Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs 


A  CS deterministic base case 15,957 6.52 15,940 6.59 16,744 6.44 16,074 6.51 15,563 6.60 13,413 6.32 


B  CS probabilistic base case  15,471 6.72 15,531 6.77 16,313 6.65 15,732 6.66 15,293 6.75 12,868 6.56 


R1 
CS base case-corrected utility for 
SE* 


15,404 6.74 15,489 6.79 16,274 6.68 15,723 6.68 15,261 6.77 12,825 6.57 


R2 
CS base case - alternative utility 
value for SE  


15,462 6.73 15,557 6.78 16,342 6.67 15,741 6.68 15,292 6.77 12,832 6.58 


R3 
Hazard ratio for Warfarin from 
NMA 


15,389 6.76 15,480 6.81 16,260 6.70 15,672 6.71 15,231 6.79 12,753 6.62 


R4 Alternative utility value for MI 15,432 6.75 15,525 6.80 16,316 6.69 15,652 6.70 15,244 6.79 12,862 6.59 


R5 Alternative utility value for TIA 15,474 6.75 15,547 6.80 16,367 6.68 15,731 6.69 15,279 6.79 12,916 6.58 


R6 
Corrected utility values for mild, 
moderate and severe stroke 


15,476 6.73 15,565 6.77 16,377 6.66 15,769 6.68 15,305 6.76 12,975 6.56 


R7 
Alternative utility values for acute 
mild, moderate and severe stroke 
and post stroke states 


15,397 6.76 15,482 6.81 16,250 6.70 15,252 6.80 15,252 6.80 12,784 6.60 


R8 
Alternative method for switch in 
dabigatran 150mg to 110mg at 80 
years 


15,382 6.75 15,477 6.80 16,252 6.68 15,609 6.71 15,138 6.81 12,807 6.58 


R9 
Discontinuation rate medication 
following HS set at 100% 


15,428 6.74 15,509 6.79 16,271 6.68 15,762 6.68 15,312 6.77 12,844 6.58 


R10 
Amend acute mild stroke case 
fatality rate to 16.8% (IS) and 
31.6% (HS) from 0% 


15,466 6.74 15,552 6.79 16,363 6.67 15,753 6.69 15,333 6.77 12,873 6.58 
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ERG probabilistic sensitivity analyses results (Mean costs and QALYs) continued 


Scenario/revision Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 150mg Warfarin  


Costs 
(£) 


QALY
s 


Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs 


R11 
Use trial data on acute stroke 
case fatality rates for mild,  
moderate and severe stroke 


15,317 6.73 15,401 6.78 16,176 6.67 15,578 6.69 15,177 6.77 12,643 6.58 


R12 
Age adjusted utility decrement per 
year changed from -0.00029 to -
0.00646 


15,478 2.42 15,568 2.44 16,384 2.39 15,805 2.39 15,350 2.43 12,879 2.35 


R13 
Warfarin daily cost sourced from 
eMIT as per NICE reference cost   


15,557 6.74 15,619 6.79 16,450 6.67 15,818 6.68 15,377 6.77 12,810 6.57 


R14 
Change in age and gender split 
over time 


17,794 7.20 17,852 7.26 18,851 7.12 18,087 7.15 17,447 7.27 15,233 7.00 


R15 
Apply ENGAGE trial hazard rates 
for HS  


15,532 6.73 15,602 6.78 16,433 6.66 15,807 6.68 15,340 6.77 12,587 6.60 


R16 
Reconcile OS estimates- amend 
other cause mortality adjustment 
factor value to 1.54165 


14,717 6.43 14,789 6.48 15,548 6.38 15,031 6.39 14,568 6.47 12,201 6.29 


C R2+R3+R4+R5+R7 15,381 6.76 15,460 6.82 16,230 6.70 15,677 6.71 15,247 6.80 12,715 6.62 


D R2+R3+R4+R5+R7+R8+R9+R12
+R13+R15 


15,381 2.44 15.455 2.46 16,274 2.42 15,669 2.42 15,164 2.47 12,334 2.39 


E R2+R3+R4+R5+R7+R8+R9+R11
+R12+R13 +R15 


15,375 2.43 15,448 2.46 16,239 2.41 15,650 2.41 15,121 2.46 12,345 2.38 


F R2+R3+R4+R5+R7+R8+R9+R12
+R13+R14+R15+R16 


17,122 2.69 17,164 2.72 18,133 2.65 17,452 2.66 16,763 2.72 13,998 2.62 
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ERG deterministic sensitivity analyses results (Mean costs and QALYs) 


Scenario/revision 
Edoxaban Apixaban Rivaroxaban 


Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin 


Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 


A  CS deterministic base case 15,957 6.52 15,940 6.59 16,744 6.44 16,074 6.51 15,563 6.60 13,413 6.32 


B  CS probabilistic base case  15,451 6.72 15,531 6.77 16,313 6.65 15,732 6.66 15,293 6.75 12,868 6.56 


R1 
CS base case-corrected utility for 
SE* 


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R2 
CS base case - alternative utility 
value for SE  


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R3 Hazard ratio for Warfarin from NMA 15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R4 Alternative utility value for MI 15,957 6.51 15,940 6.58 16,744 6.43 16,074 6.51 15,563 6.59 13,413 6.31 


R5 Alternative utility value for TIA 15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R6 
Corrected utility values for mild, 
moderate and severe stroke 


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R7 
Alternative utility values for acute 
mild, moderate and severe stroke 
and post stroke states 


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R8 
Alternative method for switch in 
dabigatran 150mg to 110mg at 80 
years 


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,469 6.62 13,413 6.32 


R9 
Discontinuation rate medication 
following HS set at 100% 


15,927 6.51 15,911 6.59 16,711 6.43 16,060 6.51 15,550 6.60 13,385 6.32 


R10 
Amend acute mild stroke case 
fatality rate to 16.8% (IS) and 
31.6% (HS) from 0% 


15,726 6.47 15,724 6.55 16,493 6.39 15,874 6.48 15,398 6.57 13,110 6.27 


 







Edoxaban for NVAF 
ID624 STA 


Page 173 of 173 


 
 


ERG deterministic sensitivity analyses results (Mean costs and QALYs) continued 


Scenario/revision 
Edoxaban Apixaban Rivaroxaban 


Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin 


Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 


R11 
Use trial data on acute stroke case 
fatality rates for mild,  moderate 
and severe stroke 


15,556 6.46 15,566 6.53 16,306 6.37 15,743 6.46 15,287 6.56 12,871 6.25 


R12 
Age-adjusted utility decrement per 
year changed from -0.00029 to -
0.00646 


15,957 2.34 15,940 2.38 16,744 2.31 16,074 2.34 15,563 2.38 13,413 2.27 


R13 
Warfarin daily cost sourced from 
eMIT as per NICE reference cost   


15,957 6.51 15,940 6.59 16,744 6.43 15,940 6.59 15,563 6.60 13,203 6.32 


R14 
Change in age and gender 
distribution over time 


18,365 6.92 18,315 7.01 19,275 6.82 18,492 6.93 17,720 7.05 15,806 6.66 


R15 
Apply ENGAGE trial hazard rates 
for HS  


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,078 6.35 


R16 
Reconcile OS estimates- amend 
other cause mortality adjustment 
factor value to 1.54165 


15,335 6.24 15,309 6.24 16,090 6.17 15,461 6.24 14,948 6.31 12,904 6.06 


C R2+R3+R4+R5+R7 15,957 6.51 15,940 6.58 16,744 6.43 16,074 6.51 15,563 6.59 13,403 6.32 


D 
R2+R3+R4+R5+R7+R8+R9+R12+
R13+R15 


15,927 2.34 15,911 2.37 16,711 2.31 16,060 2.33 15,456 2.38 13,010 2.27 


E 
R2+R3+R4+R5+R7+R8+R9+R11+
R12+R13 +R15 


15,539 2.33 15,549 2.37 16,287 2.30 15,734 2.33 15,197 2.38 12,520 2.27 


F 
R2+R3+R4+R5+R7+R8+R9+R12+
R13+R14+R15+R16 


17,735 2.57 17,674 2.61 18,613 2.53 17,893 2.57 17,066 2.64 14,679 2.49 
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1 BACKGROUND 


Following submission of the ERG report and factual accuracy check, the company submitted 


a query to NICE regarding the ERG’s critique of the economic model; specifically the large 


impact on the incremental cost-effectiveness ratios (ICERs) from amending the age-related 


utility adjustment in the submitted model (letter from Daiichi Sankyo, 12 May 2015). Upon 


further review, the ERG has identified an additional error in the company’s model that was 


not previously highlighted in the ERG report.  


The ERG has now corrected this error in the company’s model and has rerun the additional 


analyses presented in the ERG report. In addition, the ERG has noted that Table 47 of the 


ERG report incorrectly reports some results of the probabilistic analysis as results of the 


deterministic analyses.  


This addendum details the company’s modelling error and the impact this has on the cost-


effectiveness results. Corrections to the relevant sections of the ERG report are also 


provided.  


2 ERG RESPONSE 


2.1 Correction of error in age-adjusted utility  


The company model includes an adjustment to reflect a decrease in health-related quality of 


life with age. The company uses an estimate (-0.00029 per annum) based on a survey of a 


US population to which UK utility weights have been applied (Sullivan, 2011). The ERG 


considers it more appropriate to use data from a UK population as the source for this 


parameter. Therefore, the ERG conducted an analysis of data from the Health Survey for 


England, previously reported in an ERG report of aflibercept for the treatment of colorectal 


cancer (Wade, 2013) to obtain a UK specific estimate (-0.00646). The ERG previously 


reported that inclusion of this estimate in the company’s model had a large impact on the 


magnitude of the quality adjusted life years (QALYs) gained and incremental cost-


effectiveness ratios (ICERs).  


Upon further examination, the ERG has identified an error in the implementation of the age-


related utility decrement in the company’s model. The decrement is correctly assumed to 


apply annually from the age of 71 years (i.e. when patients enter the model); however an 


adjustment is also made which applies the decrement from birth to 71 years. As the baseline 


utility values in the model already reflect the health-related utility of patients aged an average 


of 71 years, the inclusion of the additional decrement is double-counting. This has the effect 
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of exaggerating the impact of changes in the magnitude of the age-related utility adjustment 


to the ICERs. 


2.1.1 Impact on results 


The ERG has corrected the error in the company’s model and repeated some of the 


analyses reported in the ERG report.  


The ERG’s re-analyses have established that the inclusion of the ERG’s preferred value for 


the age-related adjustment does not have a substantial impact on the ICERs following the 


correction of the error in the company’s model. The estimates of QALYs gained for all 


comparators increase following the correction. In the pairwise comparison of edoxaban with 


warfarin, the ICERs do not change substantially following correction of the error, either in 


isolation (Analysis R2 in Tables 49 and 50) or when combined with the ERG’s preferred 


value for the age-adjustment (Analysis R2+R13 in Tables 49 and 50). In the incremental 


analysis, the correction to the error does not affect the result that edoxaban is dominated 


(less effective and more costly than at least one other comparator), with or without the 


amendment to the value of the age-related utility decrement (Analyses R2 and R2+R13 in 


Tables 47 and 48).   


2.1.2 Conclusions 


Amendments to the estimate of the age-related utility decrement do not impact on the cost-


effectiveness results once the error in the company’s model has been rectified. When all of 


the ERG’s preferred values are used in the model the resultant pairwise deterministic 


(probabilistic) ICERs for the comparison of edoxaban with warfarin are £16,008 (£22,079). 


Including additional alternative amendments to attempt to reconcile the model survival 


outputs with the trial data and to reflect the changing age/gender distribution over time 


changed the deterministic pairwise ICERs to between approximately £15,100 and £15,800, 


and the probabilistic results to between £21,700 and £23,600 per QALY gained. 


REFERENCES 


Sullivan PW, Slejko JF, Sculpher MJ, Ghushchyan V. Catalogue of EQ-5D scores for the 


United Kingdom. Med Decis Making. 2011;31(6):800-4. 
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therapy for the treatment of metastatic colorectal cancer which has progressed following 


prior oxaliplatin-based chemotherapy, April 2013 
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Corrections to Greenhalgh et al, Edoxaban tosylate for preventing stroke and 


systemic embolism in people with non-valvular atrial fibrillation: A Single Technology 


Appraisal.  LRiG, 2015. 


Summary section 1.6. Retraction of the following paragraph (p13-14) 


Age-related utility decrements 


The ERG identified a number of inconsistencies in the model and has concerns about some 


of the sources of data used in the analysis. However, the majority of these were found to 


have only minor impacts on results in analyses conducted by the ERG using the ERG’s 


preferred values. An important exception was the use of data from a US rather than UK 


population to reflect a deterioration in HRQoL with age. The use of UK data had a 


substantial impact on the cost effectiveness results in the pairwise comparison between 


edoxaban and warfarin, with the ICER increasing to £32,129 per QALY gained in the 


probabilistic analysis and £34,008 per QALY gained in the deterministic analysis.  


Summary section 1.72. Retraction of the following paragraph (p15) 


 The economic model uses data from a US population study to inform a deterioration 
in HRQoL with increasing age. These estimates are significantly lower than those 
from UK population studies. The use of data from a UK population in the model 
substantially increases the ICER for edoxaban compared to warfarin. 


 


Summary Section 1.8. Replacement text (p15-16). 


1.8  Summary of exploratory and sensitivity analyses undertaken by the ERG 


The ERG has carried out the following alterations to the company’s base case model: 


R1. Correcting an error in the cell reference for the utility estimate for post-SE 


R2. Corrected implementation of age-related disutility 


R3.  An alternative utility estimate for the SE state  


R4. HRs in the incremental analysis for warfarin from the company’s NMA rather than HR 
from the ENGAGE trial data.   


R5. An alternative utility estimate for the MI state 


R6. An alternative utility estimate for the TIA state 


R7. Utility values for the three stroke states unadjusted for respondents’ own health 


R8. An alternative utility values for stroke states 


R9. Patients receiving dabigatran 150mg switch to dabigatran 110mg at age 80 years  


R10. All patients discontinue treatment following HS 
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R11. Applying the acute stroke fatality rate to all stroke events (16.8% for IS and 31.6% for 
HS) 


R12. Case fatality rates for the three stroke states sourced from ENGAGE trial data 


R13. Amended age adjusted utility decrement per year   


R14. Warfarin daily cost estimated using data from the eMIT database 


R15. Amendments to reflect a distribution of different starting ages, each with different 
gender distribution  


R16. ENGAGE trial hazard rates for HS 


R17. Reconciliation of OS estimates 


The ERG also carried out a number of analyses in which multiple parameters were changed. 


 Analysis C: Combining alternative utility data (R2, R3, R5, R6, R8) and warfarin 
hazard ratios from NMA (R4) (in the incremental analysis only).  


 Analysis D: As for analysis C plus the age-adjustment to utilities, the costs of 
warfarin, the HR for HS and assumptions regarding dose reduction for dabigatran 
treatment discontinuation after HS (R9, R10, R13, R14, R16).  


 Analysis E: All the amendments introduced in analysis D plus applying the 
amendment to the probabilities of acute stroke fatality from the trial (R12) 


 Analysis F: All the amendments introduced in analysis D plus applying the 
amendment to reconcile the model and ENGAGE trial OS estimates (R17) and the 
age/gender distribution over time (R15).  


 


Individually, most of the ERG amendments to the company model had only minor impacts on 


the ICERs per QALY gained in the pairwise analyses with warfarin. Cumulatively, the 


corrections and amendments without the adjustments to the fatality rates or survival data 


(Analysis D) increased the ICERs for edoxaban compared to warfarin to £22,079 


(probabilistic analysis) and £16,008 (deterministic analysis) per QALY gained. Two 


approaches to reconciling the trial and model data for OS were undertaken (analyses E and 


F). These increased the ICERs per QALY gained for edoxaban compared to warfarin to 


£21,725 and £23,634 in the probabilistic analysis (£15,176 and £15,807 in the deterministic 


analysis).  


In the incremental analyses, the result that edoxaban was dominated (more costly and less 


effective) by at least one other NOAC was consistent across all ERG amendments, and 


consistent between the probabilistic and deterministic analyses. 
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Summary Section 1.9. Replacement text (p17). 


1.9 ERG conclusions 


The company has presented direct clinical evidence to support the use of edoxaban for 


preventing stroke and SE in people with NVAF from the ENGAGE trial. The ERG considers 


this trial, which is complete, to be robust and of good quality. Results from the ENGAGE trial 


suggest that, based on the primary composite endpoint of stroke and SE, edoxaban is non-


inferior, but not superior, to warfarin. 


The cost effectiveness analysis presented by the company shows that edoxaban is 


dominated (more costly and less effective) by at least one other treatment option in both the 


deterministic and probabilistic analyses. These results are robust to a range of alternative 


assumptions and sources of data.  


However, the ERG has concerns about the reliability of the company’s estimates. Firstly the 


results of the incremental analyses are driven by the HRs estimated by the company’s NMA; 


the ERG notes that the assumption of proportionality underpinning this analysis is violated. 


Secondly, the difference between the OS predicted by the model and the ENGAGE trial 


raises some concerns as to the validity of the model.  


The ERG carried out a number of amendments to the company’s model. Analyses using the 


ERG’s preferred input values increases the deterministic pairwise ICER per QALY gained for 


the comparison of edoxaban with warfarin (Analysis D) from £12,881 to £16,008 


(probabilistic analysis: £16,269 to £22,079). Further amendments to address the differences 


in OS estimates, and the age/gender distribution increase the ICERs per QALY gained to 


between approximately £21,700 and £23,600 in the probabilistic analysis and between 


£15,100 and £15,800 in the deterministic analysis.    
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Amendment to Section 5.6.6. Replacement text, 3rd paragraph under the sub-heading 


‘Age-related utility decrement’ (p112).  


Data from a UK population have previously been used to estimate an age-related utility 


decrement in a NICE appraisal of aflibercept for the treatment of metastatic colorectal cancer 


(TA30783). In this STA83, the ERG used EQ-5D data from the Health Survey for England84 


and an analysis using these data yielded an estimated annual utility decrement of -0.00646. 


However, including this estimate in the analyses using the company’s model does not affect 


the cost-effectiveness results.  


Amendment to Section 5.6.10. Additional bullet point to be added (p119).  


8. The ERG identified an error in the implementation of the age-adjusted utility decrement. 


The decrement is correctly assumed to apply annually from the age of 71 years (i.e. when 


patients enter the model); however an adjustment is also made which applies the decrement 


from birth to 71 years. As the baseline utility values in the model already reflect the health-


related utility of patients aged an average of 71 years, the inclusion of the additional 


decrement is double-counting. Correction of this error had minimal impact on the ICERs. 


Amendment to Section 5. 7.  


5.7 Conclusions of the cost effectiveness section 


Retraction of the following bullet point 


 The source of data used to adjust utilities to reflect a reduction of HRQoL with 
increasing age are based on data from a US population and significantly 
underestimate this impact when compared with data from a UK population. 


 


Amended text for final paragraph 


The ERG has reviewed the decision model submitted by the company and notes that it 


appears robust to any sensitivity analysis carried out by the company and most of the 


analyses carried out by the ERG. None of the ERG’s amendments to the company’s model 


changed the result that edoxaban is more expensive and less effective that at least one of 


the alternative treatments when full incremental analyses are carried out. When all of the 


ERG’s preferred values are used in the model the resultant pairwise deterministic 


(probabilistic) ICERs for the comparison of edoxaban with warfarin are £16,008 (£22,079). 


Including additional alternative amendments to attempt to reconcile the model survival 


outputs with the trial data and to reflect the changing age/gender distribution over time 
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changed the deterministic pairwise ICERs to between approximately £15,100 and £15,800, 


and the probabilistic results to between £21,700 and £23,600 per QALY gained. 
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Replacement text for Section 6 (p120-130) 


6 IMPACT ON THE ICER OF ADDITIONAL ANALYSES 
UNDERTAKEN BY THE ERG 


The cost-effectiveness results generated as a result of model amendments and corrections 


implemented by the ERG to examine issues described in section 5 of this report are 


displayed in Table 47 (deterministic incremental analysis) and Table 48 (probabilistic 


incremental analysis). The changes feature up to 17 revisions which use the ERG’s 


preferred alternative parameter values or formulae.  


The changes carried out by the ERG are listed below and further details of their 


implementation are reported in Appendix 8 of this ERG report. Further details on the costs 


and QALY estimates for each comparator following the amendments are provided in 


Appendix 9. 


The analyses are detailed in Appendix 8 and include:  


R1. Correcting an error in the cell reference for the utility estimate for post-SE (change 
estimate from 0.74 to 0.68) 


R2. Correcting an error in the implementation of the age-adjusted utility in the model 


R3. Employing an alternative utility estimate for the SE state based on regression 
coefficients from a single regression model (Updated value = 0.69)72  


R4. Using HRs in the incremental analysis for warfarin from the company’s NMA rather 
than HR from the ENGAGE trial data.   


R5.  Using an alternative utility estimate for the MI state based on UK data reported by 
Sullivan (updated value = 0.663)72 


R6. Using an alternative utility estimate for the TIA state based on the study by Luengo-
Fernandez85 (updated decrement = -0.086)85 


R7. Using the company’s utility values for mild, moderate and severe stroke states without 
the adjustment for respondents’ own health (updated values: 0.76, 0.39, 0.11 
respectively)73 


R8. Using alternative utility values for stroke states based on the study by Luengo-
Fernandez75 (updated values for acute mild, moderate and severe stroke states: 0.63, 
0.40, and 0.03 respectively. Post-event mild, moderate and severe stroke states: 0.63, 
0.46 and 0.28)85 


R9. Assuming all patients receiving dabigatran 150mg switch treatment at age 80 years to 
dabigatran 110mg  


R10. Assuming all patients discontinue treatment following HS 


R11. Applying the acute stroke fatality rate to all stroke events (mild stroke change to 16.8% 
(IS) and 31.6% (HS) from 0%)  


R12. Use case fatality rates for mild, moderate and severe acute stroke sourced from 
ENGAGE trial data 
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R13. Amend age adjusted utility decrement per year (change from -0.00029 to -0.00646). 
An analysis presenting this amendment with the correction to the implementation of 
the age-adjusted utility (R2) is also presented   


R14. Warfarin daily cost sourced from eMIT as per NICE reference case (change from 0.11 
to 0.04 per day) 


R15. Amendments to reflect a distribution of different starting ages, each with different 
gender distribution  


R16. Applying ENGAGE trial hazard rates for HS 


R17. Reconcile OS estimates by adjusting other cause mortality adjustment factor and using 
trial data for acute stroke case fatality rates for mild, moderate and severe stroke 


The ERG also carried out four analyses in which multiple parameters were changed. The 


pairwise analysis excluded the amendment to use the warfarin hazard ratios from the NMA. 


The amendments are labelled C, D, E and F and results presented in Table 47 to Table 50: 


 Analysis C: corrected implementation of age-related utility adjustment (R2), ERG 
sourced utility values for SE (R3), warfarin hazard ratios from NMA (R4), alternative 
utility values for MI (R5), TIA (R6) and ERG sourced utility values for acute and post 
stroke health states (R8).  


 Analysis D: corrected implementation of age-related utility adjustment (R2), ERG 
sourced utility values for SE (R3),  warfarin hazard ratios from NMA (R4), alternative 
utility values for MI (R5), TIA (R6) and ERG sourced utility values for acute and post 
stroke health states (R8), assumption regarding method used to switch patient 
medication from dabigatran 150mg to 110mg at age 80 (R9), assumption regarding 
treatment discontinuation after HS (R10), amendment to age adjusted utility 
decrement per year (R13), change in daily cost warfarin (R14), plus applying the 
ENGAGE trial HR for HS (R16).  


 Analysis E: All the amendments introduced in analysis D plus applying an 
amendment to the probabilities of acute stroke fatality from the trial (R12) 


 Analysis F: All the amendments introduced in analysis D plus applying the 
amendment to reconcile the model and ENGAGE trial OS estimates (R17) and the 
age/gender distribution over time (R15).  
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Table 47 ERG analyses: incremental deterministic results (incremental cost per QALY gained) 


Scenario/revision Comparator 


Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


A  CS deterministic base case Dominated  Dominated Dominated Dominated £7,645 - 


B  CS probabilistic base case  Dominated  £13,036 Dominated Dominated Extendedly 
Dominated 


- 


R1 CS base case-corrected utility for SE* Dominated  Dominated Dominated Dominated £7,631 - 


R2 CS base case – corrected implementation of age-
related disutility 


Dominated Dominated Dominated Dominated £7,416 - 


R3 CS base case - alternative utility value for SE  Dominated  Dominated Dominated Dominated  £7,633  - 


R4 Hazard ratio for Warfarin from NMA Dominated  Dominated Dominated Dominated £7,837 - 


R5 Alternative utility value for MI Dominated Dominated Dominated Dominated £7,662 - 


R6 Alternative utility value for TIA Dominated Dominated Dominated Dominated £7,631  


R7 Corrected utility values for mild, moderate and severe 
stroke 


Dominated  Dominated Dominated Dominated £7,780 - 


 


R8 Alternative utility values for acute mild, moderate and 
severe stroke and post stroke states 


Dominated  Dominated Dominated Dominated £7,595 - 


 


R9 Alternative method for switch in dabigatran 150mg to 
110mg at 80 years 


Dominated  Dominated Dominated Dominated £6,865 - 


 


R10 Discontinuation rate medication following HS 100% Dominated  Dominated Dominated Dominated £7,683 - 


R11 Amend acute mild stroke case fatality rate to 16.8% 
(IS) and 31.6% (HS) from 0% 


Dominated  Dominated Dominated Dominated £7,604 - 


 


R12 Use trial data on acute stroke case fatality rates for 
mild,  moderate and severe stroke 


Dominated  Dominated Dominated Dominated £7,757 - 


R13 Age-adjusted utility decrement per year changed from 
-0.00029 to -0.00646 


Dominated  Dominated Dominated Dominated £19,428 - 
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Table 47 ERG analyses: incremental deterministic results (incremental cost per QALY gained) continued 


Scenario/revision Comparator 


Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


R2 
+R13 


Correct implementation of age-adjusted utility and 
age-adjusted utility decrement per year changed from 
-0.00029 to -0.00646 


Dominated  Dominated Dominated Dominated £7,475 - 


R14 Warfarin daily cost sourced from eMIT as per NICE 
reference case  


Dominated Dominated Dominated Dominated £8,377 - 


R15 Change in age and gender distribution over time Dominated Dominated Dominated Dominated  £4,976  


- 


R16 Apply ENGAGE trial hazard rates for HS  Dominated  Dominated Dominated Dominated £9,885 - 


R17 Reconcile OS estimates- amend other cause mortality 
adjustment factor value to 1.54165 


Dominated Dominated Dominated Dominated £8,080 - 


C R2+R3+R4+R5+R6+R8 Dominated  Dominated Dominated Dominated £7,625 - 


D R2+R3+R4+R5+R6+R8+R9+R10+R13+R14+R16 Dominated Dominated Dominated Dominated £8,583 - 


E R2+R3+R4+R5+R6+R8+R9+R10+R12+R13+R14+ 


R16 


Dominated Dominated Dominated Dominated £8,620 - 


F R2+R3+R4+R5+R6+R8+R9+R10+R13+R14+R15+ 


R16+R17 


Dominated Dominated Dominated Dominated £7,016 - 


*Base case used for model amendments R2-R17 
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Table 48 ERG analyses: incremental probabilistic results 


Scenario/revision Comparator 


Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


A  CS deterministic base case Dominated  Dominated Dominated Dominated £7,645 - 


B  CS probabilistic base case  Dominated  £13,036 Dominated Dominated Extendedly 
Dominated 


- 


R1 CS base case-corrected utility for SE* Dominated  £15,275 Dominated Dominated £12,210 - 


R2 CS base case – corrected implementation of age-
related disutility 


Dominated £12,681 Dominated Dominated Extendedly 
Dominated 


- 


R3 CS base case - alternative utility value for SE  Dominated  £15,531 Dominated Dominated  £13,365  - 


R4 Hazard ratio for Warfarin from NMA Dominated  £14,960 Dominated Dominated £14,273  - 


R5 Alternative utility value for MI Dominated £21,363 Dominated Dominated £12,052  - 


R6 Alternative utility value for TIA Dominated £23,933 Dominated Dominated £11,565  


R7 Corrected utility values for mild, moderate and severe 
stroke 


Dominated  £15,275 Dominated Dominated £12,210 - 


 


R8 Alternative utility values for acute mild, moderate and 
severe stroke and post stroke states 


Dominated  £16,132 Dominated Dominated £12,691 - 


 


R9 Alternative method for switch in dabigatran 150mg to 
110mg at 80 years 


Dominated  Dominated  Dominated Dominated £10,570 - 


 


R10 Discontinuation rate medication following HS  100% Dominated  £12,543 Dominated Dominated Extendedly 
Dominated 


- 


R11 Amend acute mild stroke case fatality rate to 16.8% (IS) 
and 31.6% (HS) from 0% 


Dominated  £15,050 Dominated Dominated £12,756 - 


 


R12 Use trial data on acute stroke case fatality rates for mild,  
moderate and severe stroke 


Dominated  £15,793 Dominated Dominated £13,486 - 


R13 Age-adjusted utility decrement per year changed from -
0.00029 to -0.00646 


Dominated  £33,313 Dominated Dominated £28,308 - 


 







Edoxaban for NVAF 
ID624 STA Addendum 


Page 14 of 25 


 
 


Table 48 ERG analyses: incremental probabilistic results continued 


 Scenario/revision Comparator 


Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


R2+
R13 


Amendments to age-adjusted utility: implementation and 
value (0.00646) 


Dominated £13,130 Dominated Dominated Extendedly 
Dominated 


- 


R14 Warfarin daily cost sourced from eMIT as per NICE 
reference case  


Dominated £12,902 Dominated Dominated Extendedly 
Dominated 


- 


R15 Change in age and gender distribution over time Dominated Dominated Dominated Dominated £8,045 - 


R16 Apply ENGAGE trial hazard rates for HS  Dominated  Dominated Dominated Dominated £10,323 - 


R17 Reconcile OS estimates- amend other cause mortality 
adjustment factor value to 1.54165 


Dominated £20,549 Dominated Dominated £13,763 - 


C R2+R3+R4+R5+R6+R8 Dominated £12,553 Dominated Dominated £12,461 - 


D R2+R3+R4+R5+R6+R8+R9+R10+R13+R14+R16 Dominated Dominated Dominated Dominated £14,902 - 


E R2+R3+R4+R5+R6+R8+R9+R10+R12+R13+R14+R16 Dominated Dominated Dominated Dominated £15,783 - 


F R2+R3+R4+R5+R6+R8+R9+R10+R13+R14+R15+R16
+R17 


Dominated Dominated Dominated Dominated £11,975 - 


*Base case used for model amendments R2-R17 
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Table 49 ERG analyses: pairwise deterministic results (edoxaban versus warfarin) 


Scenario/revision Edoxaban Warfarin Incremental 


Cost QALYs Cost QALYs Cost QALYs ICER 


A CS deterministic base case £15,957 6.52 £13,413 6.32 £2,544 0.20 £12,881 


R1 CS base case-corrected utility for SE* £15,957 6.51 £13,413 6.32 £2,544 0.20 £12,823 


R2 
CS base case – corrected implementation of 
age-related disutility 


£15,957 6.71 £13,413 6.51 £2,544 0.20 £12,454 


R3 Alternative utility value for SE £15,957 6.51 £13,413 6.32 £2,544 0.20 £12,823 


R4 HR for warfarin from NMA £15,957 6.51 £13,403 6.32 £2,554 0.19 £13,287 


R5 Alternative utility value for MI £15,957 6.51 £13,413 6.31 £2,554 0.20 £12,818 


R6 Alternative utility value for TIA £15,957 6.51 £13,413 6.32 £2,554 0.20 £12,823 


R7 
Corrected utility values for mild, moderate and 
severe stroke 


£15,957 6.53 £13,413 6.34 £2,554 0.20 £12,951 


R8 
Alternative utility values for acute mild, 
moderate and severe stroke and post stroke 
states 


£15,957 6.51 £13,413 6.32 £2,544 0.20 £12,809 


R9 
Alternative method for switch in dabigatran 
150mg to 110mg at 80 years 


£15,957 6.51 £13,413 6.32 £2,544 0.20 £12,823 


R10 
Discontinuation rate medication following HS 
100% 


£15,927 6.51 £13,385 6.32 £2,542 0.20 £12,813 


R11 
Amend acute mild stroke case fatality rate to 
16.8% (IS) and 31.6% (HS) from 0% 


£15,726 6.47 £13,110 6.27 £2,616 0.21 £12,644 


R12 
Use trial data on acute stroke case fatality 
rates for mild,  moderate and severe stroke 


£15,556 6.46 £12,871 6.25 £2,685 0.21 £12,649 


R13 
Age-adjusted utility decrement per year 
changed from -0.00029 to -0.00646 


£15,957 2.34 £13,413 2.27 £2,544 0.07 £34,008 


R2+R13 
Amendments to age-adjusted utility: 
implementation and value (0.00646) 


£15,957 6.65 £13,413 6.45 £2,544 0.20 £12,555 


R14 
Warfarin daily cost sourced from eMIT as per 
NICE reference case   


£15,957 6.51 £13,203 6.32 £2,754 0.20 £13,883 


R15 
Change in age and gender distribution over 
time 


£18,365 6.92 £15,806 6.66 £2,558 0.26 £10,010 
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Table 49 ERG analyses: pairwise deterministic results (edoxaban versus warfarin) continued 


Scenario/revision Edoxaban Warfarin Incremental 


Cost QALYs Cost QALYs Cost QALYs ICER 


R16 Apply ENGAGE trial hazard rates for HS  £15,957 6.51 £13,078 6.35 £2,879 0.17 £17,137 


R17 
Reconcile OS estimates- amend other cause 
mortality adjustment factor value to 1.54165 


£15,335 6.24 £12,904 6.06 £2,430 0.18 £13,735 


C R2+R3+R4+R5+R8 £15,957 6.70 £13,403 6.51 £2,544 0.20 £12,912 


D 
R2+R3+R4+R5+R6+R8+R9+R10+R13+R14+
R16 


£15,927 6.65 £13,010 6.47 £2,917 0.18 £16,008 


E 
R2+R3+R4+R5+R6+R8+R9+R10+R12+R13+
R14+R16 


£15,539 6.60 £12,520 6.41 £3,019 0.19 £15,807 


F 
R2+R3+R4+R5+R6+R8+R9+R10+R13+R14+
R15+R16+R17 


£17,735 6.77 £14,675 6.56 £3,060 0.20 £15,176 


*Base case used for model amendments R2-R17  
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Table 50 ERG analyses: pairwise probabilistic results (edoxaban versus warfarin) 


Scenario/revision Edoxaban Warfarin Incremental 


Cost QALYs Cost QALYs Cost QALYs ICER 


A  CS deterministic base case £15,957 6.52 £13,413 6.32 £2,544 0.20 £12,881  


B  CS probabilistic base case  £15,471 6.72 £12,868 6.56 £2,603 0.16 £16,269  


R1 CS base case-corrected utility for SE* £15,404 6.74 £12,825 6.57 £2,579 0.17 £15,171  


R2 
CS base case – corrected implementation of age-
related disutility 


£15,360 6.97 £12,741 6.81 £2,619 0.16 £16,369 


R3 Alternative utility value for SE £15,462 6.73 £12,832 6.58 £2,630 0.15 £17,533  


R4 HR for warfarin from NMA £15,389 6.76 £12,753 6.62 £2,636 0.14 £18,829  


R5 Alternative utility value for MI £15,432 6.75 £12,862 6.59 £2,570 0.16 £16,063  


R6 Alternative utility value for TIA £15,474 6.75 £12,916 6.58 £2,558 0.17 £15,047  


R7 
Corrected  utility values for mild, moderate and 
severe stroke 


£15,476 6.73 £12,975 6.56 £2,501 0.17 £14,712  


R8 
Alternative utility values for acute mild, moderate 
and severe stroke and post stroke states 


£15,397 6.76 £12,784 6.6 £2,613 0.16 £16,331  


R9 
Alternative method for switch in dabigatran 150mg 
to 110mg at 80 years 


£15,382 6.75 £12,807 6.58 £2,575 0.17 £15,147  


R10 Discontinuation rate medication following HS 100% £15,428 6.74 £12,844 6.58 £2,584 0.16 £16,150  


R11 
Apply acute stroke fatality rates to all IS and HS 
strokes in the model 


£15,466 6.74 £12,873 6.58 £2,593 0.16 £16,206  


R12 
Use trial data on acute stroke case fatality rates for 
all IS and HS stroke 


£15,317 6.73 £12,643 6.58 £2,674 0.15 £17,827  


R13 
Age adjusted utility decrement per year changed 
from -0.00029 to -0.00646 


£15,478 2.42 £12,879 2.35 £2,599 0.07 £37,129 


R2+
R13 


Amendments to age-adjusted utility: implementation 
and value (0.00646) 


£15,370 6.90 £12,708 6.74 £2,662 0.16 £17,012 


R14 
Warfarin daily cost sourced from eMIT as per NICE 
reference cost   


£15,557 6.74 £12,810 6.57 £2,747 0.17 £16,159  


R15 Change in age and gender split over time £17,794 7.20 £15,233 7.00 £2,561 0.20 £12,805  
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Table 50 ERG analyses: pairwise probabilistic results (edoxaban versus warfarin) continued 


Scenario/revision Edoxaban Warfarin Incremental 


Cost QALYs Cost QALYs Cost QALYs ICER 


R16 Apply ENGAGE trial hazard rates for HS  £15,532 6.73 £12,587 6.60 £2,945 0.13 £22,654 


R17 
Reconcile OS estimates- amend other cause 
mortality adjustment factor value to 1.54165 


£14,717 6.43 £12,201 6.29 £2,516 0.14 £17,971 


C R2+R3+R4+R5+R8 £15,431 6.93 £12,892 6.77 £2,540 0.16 £15,780 


D R2+R3+R4+R5+R6+R8+R9+R10+R13+R14+R16 £15,502 6.87 £12,502 6.74 £2,999 0.14 £22,079 


E 
R2+R3+R4+R5+R6+R8+R9+R10+R12+R13+R14+
R16 


£15,319 6.87 £12,242 6.74 £3,077 0.13 £23,634 


F 
R2+R3+R4+R5+R6+R8+R9+R10+R13+R14+R15+
R16+R17 


£17,138 7.04 £14,012 6.90 £3,126 0.14 £21,728 


*Base case used for model amendments R2-R17  
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Amendment to Section 8.2. Replacement text for 3rd paragraph p132 


The ERG had concerns about some of the data inputs included in the economic model; 


however the results were robust to most sensitivity analyses exploring the impact of many 


alternative data sources and assumptions. Including these amendments increased the ICER 


for edoxaban in the deterministic (probabilistic) pairwise comparison with warfarin to £16,008 


(£22,079). Additional analyses conducted by the ERG to explore alternative approaches to 


reconciling the model outputs with the ENGAGE trial (Analyses E and F) and the age/gender 


distribution over time led to ICERs of approximately between £15,100 and £23,600. The 


results of the incremental analyses did not change, in that edoxaban remained dominated 


(was more costly and less effective) by other treatments included in the model. 
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Replacement text for Appendix 9 (p169-172) 


ERG probabilistic sensitivity analyses results (Mean costs and QALYs) 


Scenario/revision Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs 


A  CS deterministic base case 15,957 6.52 15,940 6.59 16,744 6.44 16,074 6.51 15,563 6.60 13,413 6.32 


B  CS probabilistic base case  15,471 6.72 15,531 6.77 16,313 6.65 15,732 6.66 15,293 6.75 12,868 6.56 


R1 
CS base case-corrected 
utility for SE* 


15,404 6.74 15,489 6.79 16,274 6.68 15,723 6.68 15,261 6.77 12,825 6.57 


R2 
CS base case – corrected 
implementation of age-
related disutility 


15,360 6.97 15,447 7.02 16,222 6.91 15,626 6.92 15,208 7.01 12,741 6.81 


R3 
CS base case - alternative 
utility value for SE  


15,462 6.73 15,557 6.78 16,342 6.67 15,741 6.68 15,292 6.77 12,832 6.58 


R4 
Hazard ratio for Warfarin 
from NMA 


15,389 6.76 15,480 6.81 16,260 6.70 15,672 6.71 15,231 6.79 12,753 6.62 


R5 Alternative utility value for MI 15,432 6.75 15,525 6.80 16,316 6.69 15,652 6.70 15,244 6.79 12,862 6.59 


R6 
Alternative utility value for 
TIA 


15,474 6.75 15,547 6.80 16,367 6.68 15,731 6.69 15,279 6.79 12,916 6.58 


R7 
Corrected utility values for 
mild, moderate and severe 
stroke 


15,476 6.73 15,565 6.77 16,377 6.66 15,769 6.68 15,305 6.76 12,975 6.56 


R8 


Alternative utility values for 
acute mild, moderate and 
severe stroke and post 
stroke states 


15,397 6.76 15,482 6.81 16,250 6.70 15,252 6.80 15,252 6.80 12,784 6.60 


R9 
Alternative method for switch 
in dabigatran 150mg to 
110mg at 80 years 


15,382 6.75 15,477 6.80 16,252 6.68 15,609 6.71 15,138 6.81 12,807 6.58 


R10 
Discontinuation rate 
medication following HS set 
at 100% 


15,428 6.74 15,509 6.79 16,271 6.68 15,762 6.68 15,312 6.77 12,844 6.58 
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ERG probabilistic sensitivity analyses results (Mean costs and QALYs) continued 


Scenario/revision Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs 


R11 


Amend acute mild stroke 
case fatality rate to 16.8% 
(IS) and 31.6% (HS) from 
0% 


15,466 6.74 15,552 6.79 16,363 6.67 15,753 6.69 15,333 6.77 12,873 6.58 


R12 


Use trial data on acute 
stroke case fatality rates 
for mild,  moderate and 
severe stroke 


15,317 6.73 15,401 6.78 16,176 6.67 15,578 6.69 15,177 6.77 12,643 6.58 


R13 


Age adjusted utility 
decrement per year 
changed from -0.00029 to 
-0.00646 


15,478 2.42 15,568 2.44 16,384 2.39 15,805 2.39 15,350 2.43 12,879 2.35 


R2+
R13 


Amendments to age-
adjusted utility: 
implementation and value 
(0.00646) 


15,370 6.90 15,443 6.95 16,240 6.83 15,707 6.84 15,258 6.93 12,708 6.74 


R14 
Warfarin daily cost 
sourced from eMIT as per 
NICE reference cost   


15,557 6.74 15,619 6.79 16,450 6.67 15,818 6.68 15,377 6.77 12,810 6.57 


R15 
Change in age and 
gender split over time 


17,794 7.20 17,852 7.26 18,851 7.12 18,087 7.15 17,447 7.27 15,233 7.00 


R16 
Apply ENGAGE trial 
hazard rates for HS  


15,532 6.73 15,602 6.78 16,433 6.66 15,807 6.68 15,340 6.77 12,587 6.60 
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ERG probabilistic sensitivity analyses results (Mean costs and QALYs) continued 


Scenario/revision Edoxaban Apixaban Rivaroxaban Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin  


Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs Costs 
(£) 


QALYs 


R17 


Reconcile OS estimates- 
amend other cause 
mortality adjustment 
factor value to 1.54165 


14,717 6.43 14,789 6.48 15,548 6.38 15,031 6.39 14,568 6.47 12,201 6.29 


C R2+R3+R4+R5+R6+R8 15,431 6.93 15,529 6.98 16,308 6.86 15,749 6.87 15,296 6.96 12,892 6.77 


D R2+R3+R4+R5+R6+R8+
R9+R10+R13+R14+R16 


15,502 6.87 15,583 6.92 16,379 6.81 15,820 6.82 15,296 6.93 12,502 6.74 


E R2+R3+R4+R5+R6+R8+
R9+R10+R12+R13+R14+
R16 


15,319 6.87 15,401 6.92 16,206 6.80 15,669 6.81 15,141 6.92 12,242 6.74 


F R2+R3+R4+R5+R6+R8+
R9+R10+R13+R14+R15+
R16+R17 


17,138 7.04 17,178 7.10 18,523 6.97 17,465 7.00 16,781 7.13 14,012 6.90 


*Base case used for model amendments R2-R17  
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ERG deterministic sensitivity analyses results (Mean costs and QALYs) 


Scenario/revision 
Edoxaban Apixaban Rivaroxaban 


Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin 


Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 


A  CS deterministic base case 15,957 6.52 15,940 6.59 16,744 6.44 16,074 6.51 15,563 6.60 13,413 6.32 


B  CS probabilistic base case  15,451 6.72 15,531 6.77 16,313 6.65 15,732 6.66 15,293 6.75 12,868 6.56 


R1 
CS base case-corrected utility for 
SE* 


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R2 
CS base case – corrected 
implementation of age-related 
disutility 


15,957 6.71 15,940 6.79 16,744 6.63 16,074 6.71 15,563 6.80 13,413 6.51 


R3 
CS base case - alternative utility 
value for SE  


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R4 Hazard ratio for Warfarin from NMA 15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R5 Alternative utility value for MI 15,957 6.51 15,940 6.58 16,744 6.43 16,074 6.51 15,563 6.59 13,413 6.31 


R6 Alternative utility value for TIA 15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R7 
Corrected utility values for mild, 
moderate and severe stroke 


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R8 
Alternative utility values for acute 
mild, moderate and severe stroke 
and post stroke states 


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,413 6.32 


R9 
Alternative method for switch in 
dabigatran 150mg to 110mg at 80 
years 


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,469 6.62 13,413 6.32 


R10 
Discontinuation rate medication 
following HS set at 100% 


15,927 6.51 15,911 6.59 16,711 6.43 16,060 6.51 15,550 6.60 13,385 6.32 


R11 Amend acute mild stroke case 
fatality rate to 16.8% (IS) and 
31.6% (HS) from 0% 


15,726 6.47 15,724 6.55 16,493 6.39 15,874 6.48 15,398 6.57 13,110 6.27 
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ERG deterministic sensitivity analyses results (Mean costs and QALYs) continued 


Scenario/revision 
Edoxaban Apixaban Rivaroxaban 


Dabigatran 
110mg 


Dabigatran 
150mg 


Warfarin 


Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 
Costs 
(£) 


QALYs 


R12 
Use trial data on acute stroke case 
fatality rates for mild,  moderate 
and severe stroke 


15,556 6.46 15,566 6.53 16,306 6.37 15,743 6.46 15,287 6.56 12,871 6.25 


R13 
Age-adjusted utility decrement per 
year changed from -0.00029 to -
0.00646 


15,957 2.34 15,940 2.38 16,744 2.31 16,074 2.34 15,563 2.38 13,413 2.27 


R2+
R13 


Amendments to age-adjusted utility: 
implementation and value 
(0.00646) 


15,957 6.65 15,940 6.73 16,744 6.57 16,074 6.65 15,563 6.74 13,413 6.45 


R14 
Warfarin daily cost sourced from 
eMIT as per NICE reference cost   


15,957 6.51 15,940 6.59 16,744 6.43 15,940 6.59 15,563 6.60 13,203 6.32 


R15 
Change in age and gender 
distribution over time 


18,365 6.92 18,315 7.01 19,275 6.82 18,492 6.93 17,720 7.05 15,806 6.66 


R16 
Apply ENGAGE trial hazard rates 
for HS  


15,957 6.51 15,940 6.59 16,744 6.43 16,074 6.51 15,563 6.60 13,078 6.35 


R17 
Reconcile OS estimates- amend 
other cause mortality adjustment 
factor value to 1.54165 


15,335 6.24 15,309 6.30 16,090 6.17 15,461 6.24 14,948 6.31 12,904 6.06 


C R2+R3+R4+R5+R6+R8 15,957 6.70 15,940 6.78 16,744 6.62 16,074 6.70 15,563 6.79 13,403 6.51 


D 
R2+R3+R4+R5+R6+R8+R9+R10+
R13+R14+R16 


15,927 6.65 15,911 6.72 16,711 6.57 16,711 6.57 15,456 6.75 13,010 6.47 


E 
R2+R3+R4+R5+R6+R8+R9+R10+
R12+R13+R14+R16 


15,539 6.60 15,549 6.67 16,287 6.51 15,734 6.60 15,197 6.72 12,520 6.41 


F R2+R3+R4+R5+R6+R8+R9+R10+
R13+R14+R15+R16+R17 


17,735 6.77 17,674 6.85 18,613 6.67 17,893 6.78 17,066 6.90 14,675 6.56 


*Base case used for model amendments R2-R17  
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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Premeeting briefing 


Edoxaban tosylate for preventing stroke and 
systemic embolism in people with non-valvular 


atrial fibrillation 


This premeeting briefing presents: 


 the key evidence and views submitted by the company, the consultees and their 


nominated clinical experts and patient experts and 


 the Evidence Review Group (ERG) report.  


It highlights key issues for discussion at the first Appraisal Committee meeting and 


should be read with the full supporting documents for this appraisal.  


Please note that this document includes information from the ERG before the 


company has checked the ERG report for factual inaccuracies. 


Key issues for consideration 


Clinical effectiveness 


 What is the current practice anticoagulation for the treatment of people with non-


valvular atrial fibrillation? How does the CHA2DS2VASC score now used in clinical 


practice compare with CHADS2 used in the clinical trial? 


 What is the Committee’s view on the generalisability of the ENGAGE AF-TIMI 48 


trial to a UK setting? In particular, were the following characteristics of people in 


ENGAGE AF-TIMI 48 consistent with the UK population for whom edoxaban 


would be eligible: 


 Median age of 72 years 
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 Proportion of people requiring dose adjustment at randomisation for any reason 


(25.4% in both treatment arms) 


 In the warfarin treatment arm, the median time in therapeutic range (INR 2-3) 


was 68.4% (mean 64.9%) 


 distribution of CHADS2 scores (measure of stroke risk) 0, 1, 2, 3, 4, 5 and 6 of 


0%, <0.1%, 47.4%, 31.0%, 16.0%, 5.7% and 1.2% respectively (people with a 


CHADS2 score of 1 or 0 were excluded)? 


 Given that the ENGAGE AF-TIMI 48 trial included people with a CHADS2 score of 


2 or more, can the efficacy of edoxaban can be generalised to a patient group 


with a CHADS2=1? 


 The only direct evidence available is the comparison with warfarin; edoxaban was 


non-inferior to warfarin for the primary composite endpoint of stroke of systemic 


embolism (hazard ratio 0.79. [97.5%CI  0.63 – 0.99, p<0.001}). Does the 


Committee consider these results to be robust? 


 Does the network meta-analysis (NMA) provide a robust estimate of the relative 


effectiveness of edoxaban compared with other anticoagulants?   


 The company stated that the results should be interpreted with caution because 


of significant differences in patient characteristics and trial design that exist 


between the other trials comparing individual non-VKA oral anticoagulants with 


warfarin.  


 The company stated that the results from the network meta-analysis were 


generally consistent with the results of direct comparison of the non-VKA oral 


anticoagulants versus warfarin in the individual pivotal studies 


 The ERG highlighted that the violation of the proportional hazards assumption 


both within trials and across trials is an important limitation of the network meta-


analyses and considered that these hazard ratio estimates should not be used 


to inform the company’s economic model.  


 The US Food and Drug Administration (FDA) assessed the benefit of edoxaban in 


people several subgroups and issued a warning that it is less effective in people 


with a creatinine clearance greater than 95 ml/min. Should special consideration 


be given to the impact of the following on treatment effect? 


 Time in therapeutic range 
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 Renal function 


 Geographical location (Western Europe). 


 


Cost effectiveness  


 The company model was adapted from the apixaban technology appraisal 


(TA275). Is the model structure suitable? 


 Does the Committee consider the following model inputs to be acceptable: 


- utility values; is consistency with those used in the appraisals of the 


other non-VKA anticoagulants important?  


- assumptions about treatment discontinuation after ischaemic or 


haemorrhagic stroke 


 The company model assumes that for the cost of warfarin monitoring of £265.03 


(weighted average assuming 66% seen in primary care (£323.10) with the 


remaining 34% were seen secondary care (£235.11)). Does the Committee 


consider the monitoring cost associated with warfarin treatment to be appropriate?  


 Myocardial infarction was an endpoint in the ENGAGE AF-TIMI 48 trial, and was 


included in the model because the company stated that different interventions for 


stroke prevention in AF may also have an impact on the risk of myocardial 


infarction. Is this appropriate? 


 Health-related quality of life (HRQL) data were collected in the ENGAGE trial but 


not used in the company’s base-case cost-effectiveness analysis. During 


clarification the company provided HRQL data from a UK subgroup of the 


ENGAGE trial and using the standard UK population tariff of values. The mean 


values did not differ from those used in the company’s base case analysis. The 


company also used data from a US study to adjust for the impact of increasing 


age on HRQL although when UK data was used it did not have a substantial 


effect once an error in the company model was corrected. Are these values 


reasonable?  
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 The results of the NMA are key drivers of the incremental results. The ERG 


considered that the results of the NMA may be unreliable due to violations of the 


proportional hazards assumption both within the ENGAGE trial, within trials of the 


other three non-VKA anticoagulants, and across the warfarin arms of the four 


trials included in the evidence network. How reliable is the comparison with other 


non-VKA oral anticoagulants? 


 The incremental analysis (based on the NMA) reported  small differences in 


QALYs and costs between the different treatments. What is the Committee’s view 


on the reliability of an incremental analysis?  


 The ERG had concerns about some of the data inputs included in the economic 


model. Analyses using the ERG’s preferred input values (ERG scenario D) 


increases the deterministic pairwise ICER per QALY gained for the comparison of 


edoxaban with warfarin (Analysis D) from £12,881 to £16,008 (probabilistic 


analysis: £16,269 to £22,079). 


 The additional analyses conducted by the ERG to explore alternative approaches 


to reconcile the model outputs with the ENGAGE trial  and the age/gender 


distribution over time (ERG scenarios E and F) increased the pairwise ICERs 


compared with warfarin to approximately £21,700 and £23,600 in the probabilistic 


analysis and between £15,100 and £15,800 in the deterministic analysis.  


 What is the Committee’s view of the ERG scenario analyses? 


1 Remit and decision problems 


1.1 The remit from the Department of Health for this appraisal was: to 


appraise the clinical and cost effectiveness of edoxaban tosylate within its 


marketing authorisation for preventing stroke and systemic embolism in 


people with non-valvular atrial fibrillation. 


Table 1 Decision problem  


 Final scope issued 
by NICE 


Decision 
problem 


Comments 
from the 


Comments from the ERG 
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addressed in 
the 
submission 


company 


Population  Adults with non-
valvular atrial 
fibrillation who are 
at risk of stroke or 
systemic embolism 


As per NICE 
scope 


None People at lower risk of 
stroke, i.e. those with a 
CHADS2=1, were not 
included in the ENGAGE 
trial, The ERG is uncertain 
whether the efficacy of 
edoxaban can be 
generalised to a patient 
group with a CHADS2=1 is 
valid.  


Intervention Edoxaban tosylate As per NICE 
scope 


None The ERG noted that the 
SPCs for rivaroxaban, 
dabigatran and apixaban 
state that treatment with 
can be continued during 
cardioversion. However, it 
is unclear whether 
treatment with edoxaban 
can be continued during 
cardioversion 


Comparators  Warfarin 


 Apixaban 
Dabigatran 
etexilate  


 Rivaroxaban 


As per NICE 
scope 


None The company has only 
provided direct evidence 
for edoxaban versus 
warfarin (from the 
ENGAGE trial) 


Outcomes.  stroke 


 systemic 
embolism, 


 myocardial 
infarction, 


 transient 
ischaemic 
attacks, 


 mortality, 


 adverse effects 
of treatment 
including 
haemorrhage 


 health-related 
quality of life 


As per NICE 
scope 


None All of the specified clinical 
effectiveness outcomes 
are addressed in the 
company’s submission.  
Health-related quality of 
life, EQ-5D data were 
collected during the 
ENGAGE trial, and were 
made available in the 
clarification process. 
However, the results are 
only utilised in the 
sensitivity analyses of the 
cost effectiveness section. 


Subgroups 
to be 


If evidence allows, 
consideration will 


As per NICE 
scope 


None The two subgroups 
specified in the NICE 
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considered be given to 
subgroups defined 
by:  


 Time in 
therapeutic 
range on 
warfarin 


 Level of 
stroke/embolic 
risk 


scope are considered in 
the company submission. 


 


2 The technology and the treatment pathway 


2.1 NICE clinical guideline 180 on the management of atrial fibrillation 


recommends that people with non-valvular atrial fibrillation with 1 or more 


risk factors for stroke or systemic embolism (that is a CHADS2-VASc 


score of 1 or greater) should be offered anticoagulation with apixaban, 


dabigatran etexilate, rivaroxaban or a vitamin K antagonist (VKA) such as 


warfarin. Anticoagulation may be inadvisable in people with atrial 


fibrillation at high risk of bleeding. The risk factors measured by the 


CHADS2 scoring system are congestive heart failure (1 point allocated), 


hypertension (1 point), age as or over 75 years (1 point), diabetes mellitus 


(1 point), and previous stroke or TIA (2 points), while the CHA2DS2-VASc 


scoring algorithm includes additional stroke risks (i.e., presence of 


vascular disease (1 point), age 65-74 years (1 point), and female gender 


(1 point)) and an extra point is allocated to the risk factor “age as or over 


75 years”.  


2.2 The company anticipate that edoxaban would offer an alternative 


pharmacotherapy to warfarin and non-VKA oral anti-coagulants (NOACs) 


such as apixaban, dabigatran etexilate, rivaroxaban within the existing 


pathway for adult patients with non-valvular atrial fibrillation (NVAF) (see 


figure 1 reproduced from CG180). 


2.3 Edoxaban tosylate (Lixiana, Daiichi Sankyo) is is a highly selective, direct 


and reversible inhibitor of factor Xa. Factor Xa is a key component in the 
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formation of blood clots. Inhibition of factor Xa in the coagulation cascade 


reduces thrombin generation, prolongs clotting time and reduces the risk 


of thrombus formation. Edoxaban tosylate is administered orally. 


Edoxaban does not currently have a marketing authorisation in the UK for 


preventing stroke and systemic embolism in people with non-valvular 


atrial fibrillation. On 23rd April 2015 it received a positive opinion from the 


Committee for Medicinal Products for Human Use (CHMP) who have 


recommended edoxaban for the “prevention of stroke and systemic 


embolism in adult patients with nonvalvular atrial fibrillation (NVAF) with 


one or more risk factors, such as congestive heart failure, hypertension, 


age ≥ 75 years, diabetes mellitus, prior stroke or transient ischaemic 


attack (TIA).” 


Figure 1. Stroke risk stratification algorithm  
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Table 2 Technology  


 Edoxaban Warfarin Apixaban Dabigatran etexilate Rivaroxaban 


Marketing 
authorisation 


Prevention of stroke and 
systemic embolism in 
adult patients with 
nonvalvular atrial 
fibrillation (NVAF) with one 
or more risk factors, such 
as congestive heart 
failure, hypertension, age 
≥ 75 years, diabetes 
mellitus, prior stroke or 
transient ischaemic attack 
(TIA). 


Prophylaxis of 
systemic 
embolisation in 
patients with 
rheumatic heart 
disease and atrial 
fibrillation. 


Prevention of stroke 
and systemic embolism 
in adult patients with 
non-valvular atrial 
fibrillation (NVAF), with 
one or more risk 
factors, such as prior 
stroke or transient 
ischaemic attack (TIA); 
age ≥ 75 years; 
hypertension; diabetes 
mellitus; symptomatic 
heart failure (NYHA 
Class ≥ II). 


Prevention of stroke 
and systemic embolism 
in adult patients with 
non-valvular atrial 
fibrillation (NVAF), with 
one or more risk 
factors, such as prior 
stroke or transient 
ischemic attack (TIA); 
age ≥ 75 years; heart 
failure (NYHA Class ≥ 
II); diabetes mellitus; 
hypertension. 


Prevention of stroke 
and systemic 
embolism in adult 
patients with non-
valvular atrial 
fibrillation with one or 
more risk factors, such 
as congestive heart 
failure, hypertension, 
age ≥ 75 years, 
diabetes mellitus, prior 
stroke or transient 
ischaemic attack. 


Administration 
method  


Oral. No general need for 
monitoring of patients on 
edoxaban over and above 
usual clinical practice. 


Oral. When 
warfarin is started 
using a standard 
dosing regimen the 
INR should be 
determined daily or 
on alternate days 
in the early days of 
treatment. Once 
the INR has 
stabilised in the 
target range the 
INR can be 
determined at 
longer intervals. 


Oral. Does not require 
routine anticoagulant 
monitoring. However, a 
calibrated quantitative 
anti-Factor Xa assay 
may be useful in 
exceptional situations 
where knowledge of 
apixaban exposure may 
help to inform clinical 
decisions. 


Oral. Does not require 
routine anticoagulant 
monitoring. However, 
measurement of 
dabigatran related 
anticoagulation may be 
helpful to avoid 
excessive high 
exposure to dabigatran 
in the presence of 
additional risk factors. 


Oral. There is no need 
for monitoring of 
coagulation 
parameters during 
treatment with 
rivaroxaban in clinical 
routine. However, if 
clinically indicated 
rivaroxaban levels can 
be measured by 
calibrated quantitative 
anti-factor Xa tests 
(see section 5.2 of the 
SmPC). 
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Cost £2.10 per tablet (15 mg, 
30 mg, 60 mg) taken once 
daily and continued 
indefinitely.  


Provisional annual 
acquisition cost of £766.50 


The recommended dose is 
30 mg edoxaban once 
daily in patients with one 
or more of the following 
clinical factors:  


• Moderate or 
severe renal impairment 
(creatinine clearance 
(CrCL) 15 - 50 mL/min)  


• Body weight ≤ 60 
kg 


• Concomitant use of 
the following P-gp 
inhibitors: cyclosporine, 
dronedarone, 
erythromycin, 
ketoconazole 


 


0.5 mg, 1 mg, 3 
mg, 5 mg (28 tablet 
pack £1.66, £1.04, 
£1.07, and £1.08 
respectively). 


Assuming an 
average daily dose 
of 4.5 mg, the 
annual cost is 
approximately 
£39.12.  


The company 
assumed that 
warfarin is 
associated with 
annual monitoring 
costs of £241.54. 


 


5 mg (people over 80 
years with body-weight 
≤ 60 kg, 2.5 mg) twice 
daily  


2.5 mg,  


10-tab pack = £10.98, 
20-tab pack = £21.96, 
60-tab pack = £65.90; 
5 mg, 56-tab pack = 
£61.50 


 


The annual acquisition 
cost for either dose is 
approximately £803. 


 


 


150 mg people over 80 
years, or receiving 
concomitant treatment 
with verapamil, 110 mg) 
twice daily. 


Lower dose of 110 mg 
twice daily may be 
considered for patients 
aged 75–80 years, or 
with moderate renal 
impairment, or at 
increased risk of 
bleeding. 


110 mg: 


10-cap pack = £10.98, 
60-cap pack = £65.90.  


150 mg: 


60-cap pack = £65.90. 


The annual acquisition 
cost is approximately 
£803. 


20 mg once daily with 
food 


10 mg, 10-tab pack = 
£21.00, 30-tab pack = 
£63.00, 100-tab pack 
= £210.00;  


20 mg 28-tab pack = 
£58.80, 100-tab pack 
= £210.00 


The annual acquisition 
cost is approximately 
£766.50.  


See summary of product characteristics for details on adverse 
reactions and contraindications. 
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3 Comments from consultees 


3.1 Clinical experts stated that the clinical management of NVAF is in line with 


the recommendations of NICE Clinical Guideline 180 (Management of 


atrial fibrillation). Individuals with AF should have an assessment of stroke 


(by CHADS2-VASc score) and bleeding risks performed. Men with a 


CHADS2-VASc score of 1 or more, and women with a CHADS2-VASc 


score of 2 or more should be offered anticoagulation (taking the bleeding 


risk factors into account). Current anticoagulant therapies available are 


warfarin, apixaban, dabigatran etexilate, and rivaroxaban. Although there 


has been a significant uptake of the non-VKA oral anticoagulants (such as 


apixaban, dabigatran etexilate, rivaroxaban), access is variable across the 


UK, with most patients receiving warfarin to prevent stroke or systemic 


embolisation in AF.  The reasons for this include unfamiliarity in the 


technologies, the maturity of local cardiac and anticoagulation networks, 


developing consensus in their introduction in primary and secondary care, 


clinician enthusiasm, and clinicians awaiting the now published updated 


NICE guidance. 


3.2 People with atrial fibrillation who are poorly controlled on warfarin may 


benefit from treatment with edoxaban. However if the poor control is due 


to non-compliance, this may be problematic for edoxaban treatment which 


is not routinely monitored which could result in these patients being at risk 


of stroke. People who have difficulty with regular blood tests would also 


benefit from edoxaban, but caution is required for people with poor renal 


function. 


3.3 Patient groups emphasised that the management of the medications for 


NVAF, symptoms and side effects can be a daily burden the individual’s 


medical and ‘life’ needs are overlooked. The patient groups suggested 


that, despite guidance, access to therapies is restricted and variable 


around the country and welcomed an additional treatment option for 
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people with atrial fibrillation. Patient groups considered the main 


advantages of edoxaban to be the convenience of a once daily dose, 


reduced major bleeding rates compared to warfarin, no requirement for 


regular monitoring or dose adjustment. Patient groups and clinical experts 


commented that the lack of an effective proven antidote is a matter of 


concern in the event of bleeding or emergency surgery. In addition, the 


lack of a specific assay for the drug readily available in routine 


laboratories is an issue which may cause problems under these 


circumstances. Clinical experts also commented that increased rates of 


gastro-intestinal bleeding reported in the trials may be a concern. 


4 Clinical-effectiveness evidence 


Overview of the clinical trials 


4.1 The manufacturer performed 2 systematic reviews for randomised 


controlled trial (RCT) evidence and for non-RCT evidence on the efficacy 


and safety of edoxaban and relevant comparators for stroke prevention in 


patients with NVAF. The systematic review identified 4 RCTs relevant to 


the edoxaban for the population specified in the scope. These were the 


ENGAGE AF-TIMI 48 (n=21,105), and the smaller phase 2 trials DU176b-


C-J225 (n=536), DU176b-C-J226 (n=235) and DU176b-PRT018 


(n=1,146) comparing edoxaban with warfarin.  


4.2 The primary source of evidence was the ENGAGE AF-TIMI 48 


international (46 countries, including 31 centres in the UK), double-blind, 


double-dummy, parallel-group, non-inferiority trial which compared safety 


and efficacy of edoxaban compared with warfarin. The company did not 


find any head-to-head studies comparing edoxaban with rivaroxaban, 


dabigatran or apixaban, so it conducted a network meta-analysis. 


4.3 ENGAGE AF-TIMI 48 randomised a total of 21,105 people with moderate-


to-high risk of stroke defined by a CHADS2 (a scoring system measuring 


risk factors associated with congestive heart failure, hypertension, age, 
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diabetes and stroke) score of 2 or more were randomly assigned to the 


edoxaban 30 mg/15 mg dose-reduced (DR), edoxaban 60 mg /30 mg DR, 


or warfarin treatment groups (7034, 7035, and 7036 people in each 


treatment arm respectively). Patients in the control arm were well 


controlled with warfarin (international normalised ration [INR] of between 2 


and 2.0 to 3.0) which was reflected by a median time in therapeutic range 


(TTR) of 68.4. Patients at increased risk of bleeding because of higher 


drug exposure, specifically those with body weight of 60 kg or less, 


creatinine clearance 30–50 mL/min, or concomitant treatment with 


selected P-gp inhibitors, had their dose reduced by 50% either at 


randomisation or during the study.  To reflect the anticipated indication, 


only data from the arm (60 mg / or dose reduced 30 mg) were presented 


in the company submission. Randomisation was stratified by CHADS2 risk 


score and edoxaban dose adjustment requirements. The company 


highlighted that because the trial was event-driven, the duration of 


treatment and follow-up of subjects in the study depended on the rate of 


accrual of events. The median duration of treatment exposure was 907 


days, excluding interruptions and the median follow-up period was 1022 


days (2.8 years) [range:1 days to 1541 days]. See table 7 of the company 


submission for further details.  


4.4 Patient characteristics were similar between the treatment groups 


including age, gender, ethnicity, qualifying risk factors, CHADS2 score, 


and renal function. Patients had a mean CHADS2 score of 2.8 and 


approximately 53% of patients had a CHADS2 score ≥3, which indicated 


the patient population was at moderate-to-high risk of stroke. Overall, the 


most people in the study were male (62%) with a median age of 72 years-


old. See table 8 of the company submission for details of the baseline 


characteristics. 


4.5 The trial included 4 analysis sets (intention-to-treat, modified intention to 


treat, per protocol analysis, and safety analysis) and 2 study periods 


(overall study period and on-treatment period). Definitions and a summary 
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of analysis sets in ENGAGE AF-TIMI 48 are presented in table 10 of the 


company’s submission. The primary efficacy analyses were based on the 


modified intention to treat population for the on-treatment period, which 


included 7012 patients randomised to edoxaban (60 mg/30 mg DR) and 


7012 randomised to warfarin.  


4.6 The primary efficacy outcome was time to the first adjudicated stroke 


(ischaemic or haemorrhagic) or systemic embolic event (adjudicated by 


an independent clinical end-point committee, whose members were 


unaware of the study assignment).  The efficacy analyses were performed 


within several analysis sets. All people in the trial were treated and 


followed until approximately 672 primary efficacy endpoint events were 


collected. The target number of events provided 87% power for confirming 


non-inferiority for each edoxaban regimen. A non-inferiority test using the 


modified intent-to-treat (mITT) population for the on-treatment period was 


pre-specified in the statistical analysis plan. If edoxaban was shown to be 


statistically significantly non-inferior to warfarin, a superiority test would be 


performed using the intent-to-treat (ITT) population and the overall study 


period. 


4.7 Pre-specified secondary outcomes included: 


 Time to first occurrence of:  
o Composite outcome of stroke, SEE and CV mortality 
o MACE (non-fatal, myocardial infarction, non-fatal stroke, 


non-fatal systemic embolism and death due to 
cardiovascular cause 


o Composite outcome of stroke, SEE and all-cause mortality 


 Adjudicated composite endpoint of disabling stroke, SEE, life-
threatening bleeds/ICH, and all-cause mortality 


 Composite of adjudicated stroke, adjudicated SEE, and 
Investigator reported TIA, as well as each individual component 


 Investigator reported VTE, including both PE and DVT, as well as 
each individual component  


 Incidence of hospitalisation due to CV condition including 
hospitalisations for bleeding;  


 Severity of strokes (modified Rankin scale performed 1 month 
following stroke onset);  
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4.8 Number of adjudicated and Investigator reported strokes and SEEs (1 


subject can have multiple strokes and SEEs).Pre-planned subgroup 


analyses were performed for the subgroups of clinical interest including 


age (below and above 75 years), gender, CHADS2 scores (≤ 3 versus, ≥ 


4), dose-adjustment factor, VKA-naïve versus VKA-experienced, centre-


level INR-TTR for warfarin subjects (for example, <60% versus ≥60%, 


<median versus ≥median), race and ethnicity. For full details of the pre-


planned subgroup analyses, see section 6.3.7 of the company 


submission.  


4.9 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXX . 


ERG comments 


4.10 The ERG carried out a comprehensive search and no additional relevant 


papers were found. 


4.11 The ERG considered the ENGAGE study to be well-designed and 


conducted. The ERG noted that the age and baseline characteristics of 


the people included in the ENGAGE trial were well-balanced across the 


treatment arms and matched the characteristics of people with NVAF in 


clinical practice in England and Wales. However people at lower risk of 


stroke (i.e. CHADS2=1) were not included in the trial. It is also unclear 


whether patients with NVAF who are treated with edoxaban can continue 


their treatment whilst they undergo cardioversion.  


4.12 During clarification the ERG asked for justification for the choice of 


modified ITT population and on-treatment period for the primary efficacy 


analysis which was conducted at the request of regulatory authorities. The 
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ERG agreed that the company had valid reasons for performing a 


modified ITT on-treatment analysis. 


4.13 The ERG noted that the company planned to analyse all secondary 


endpoints using superiority tests for the ITT, mITT and per protocol (PP) 


analysis sets, for both the on-treatment and overall study periods. 


However, no adjustments were made for multiplicity. As each outcome 


was analysed using multiple populations and observation periods, 


generating a large number of p-values, the probability falsely rejecting the 


null hypothesis (of no difference between treatment groups) is likely to be 


high. The ERG considered that it would be more appropriate to pre-


specify a single method of analysis to apply to all secondary outcomes.  


Clinical trial results 


4.14 The Company presented results for the primary efficacy analysis for non-


inferiority using the modified intention-to-treat (on-treatment period) 


dataset, while the intention-to-treat dataset was used for the superiority 


tests. An overview of the number of patients in the different datasets is 


presented in table 16 of the company’s submission.  


4.15 For the primary efficacy endpoint (the prevention of stroke or SE) in the 


modified ITT analysis set (on-treatment and overall study period 


edoxaban (60 mg/30 mg DR) was non-inferior to well-controlled warfarin 


(median time in therapeutic range [TTR] = 68.4%). Stroke or SEE 


occurred in 182 people in the edoxaban 60 mg/30 mg DR group (1.18% 


per year) compared with 232 people in the warfarin group (1.50% per 


year, hazard ratio 0.79 (97.5% confidence interval [CI] 0.63-0.99, p<0.001 


for non-inferiority). In the pre-specified superiority analysis which was 


performed in the ITT analysis set (overall study period), the annualised 


rate of stroke or SEE was 1.80% in the 1.57% in the edoxaban 60 mg/30 


mg DR group with the warfarin group (HR versus warfarin, 0.87; 97.5% CI 


0.73-1.04, p-value = 0.08 for superiority). Results for the mITT overall 


study period were consistent with those in the ITT overall study period. 
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Table 3 Primary efficacy results from ENGAGE AF-TIMI 48: Adjudicated 


Primary Endpoint – stroke or systemic embolic event (adapted from table 17 of 


the company’s submission)  


Stroke or SEE Edoxaban  
60 mg / 30 mg 
DR, n (%/y) 


Warfarin, n 
(%/y) 


Edoxaban  
60 mg / 30 mg DR vs. Warfarin, 
HR [97.5% CI]; p-value 


Stroke or SEE  


(mITT on-
treatment 
period) 


182 (1.18) 232 (1.50) 0.79 [0.63-0.99]; p<0.001 for non-
inferiority;  
p=0.02 for superiority 


Stroke or SEE  


(ITT overall 
study period) 


296 (1.57) 337 (1.80) 0.87 [0.73-1.04]; p=0.08 for 
superiority 


Stroke or SEE  


(mITT overall 
study period) 


292 (1.55) 336 (1.80) 0.86 [0.72-1.03]; p<0.001 for non-
inferiority 


Abbreviations: ITT, intention-to-treat; mITT, modified intention-to-treat; SEE systemic embolic event.  


 


4.16 The company presented results for the analyses of the components of the 


primary endpoint (stroke and systemic embolism) as well as 


subcomponents of stroke (ischaemic, haemorrhagic, fatal and disabling) 


for the modified ITT analysis set on-treatment period (table 18 of the 


company submission), the ITT analysis overall study period (table 19 of 


the company submission) and the modified ITT analysis set overall study 


period (table 20 of the company submission). The results presented here 


focus on the modified ITT overall study period because these were used 


for the company’s network meta-analysis. For the modified ITT overall 


study period, edoxaban was shown to be superior to warfarin for 


haemorrhagic stroke (p=0.001).The results were similar for the modified 


ITT population, on-treatment period analysis and the ITT population 


analysis. 


Table 4. Stroke and systemic embolism results from ENGAGE AF-TIMI 


48 (mITT analysis set, overall study period) 
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Efficacy 
outcome 


Edoxaban 
(N=7012)  


n (%/year) 


Warfarin 
(N=7012)  


n (%/year) 


Edoxaban vs warfarin  


HR (95% CI)  


p-value for superiority 


Any stroke 278 (1.48) 316 (1.69) 0.87 (0.74 to 1.02)  


p=0.09 


Haemorrhagic 
stroke 


49 (0.26) 90 (0.48) 0.54 (0.38 to 0.77)  


p=0.001 


Ischaemic 
stroke 


233 (1.24) 234 (1.25) 0.99 (0.82 to 1.18)  


p=0.90 


Disabling stroke 53 (0.28) 57 (0.30) 0.92 (0.64 to 1.34)  


p=0.67 


Fatal stroke 79 (0.41) 86 (0.45) 0.91 (0.67 to 1.24)  


p=0.56 


SEE 14 (0.07) 23 (0.12) 0.60 (0.31 to 1.17) 


p=0.14 


First TIA 106 (0.56) 95 (0.50) 1.11 (0.84 to 1.47) 


 p=0.45 


SEE: Systemic embolic event, TIA: Transient ischaemic attack, 


4.17 The company presented results of 3 composite analyses for the following 


secondary efficacy endpoints:   


 stroke, SEE, and cardiovascular mortality;  


 major adverse cardiovascular event (MACE, defined as a 


composite of non-fatal MI, non-fatal stroke, non-fatal SEE, and 


death due to CV cause or bleeding); and   


 stroke, SEE, and all-cause mortality.  


In the modified ITT population for the overall study period edoxaban was 


found to be superior to warfarin in terms of  the composite outcome of 


stroke, SE or death from cardiovascular cause (HR 0.86, 95% CI 0.78 to 


0.95; p-value=0.004); MACE (HR 0.88, 95% CI 0.88 to 0.97; p-


value=0.01); the composite outcome of stroke, SE or death (HR 0.89, 


95% CI 0.82 to 0.98; p-value=0.01; and death from CV cause (HR 0.86, 


95% CI 0.77 to 0.97; p-value=0.013. Similar trends were observed for the 
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mITT analysis set on treatment period and the ITT analysis set overall 


study period. 


Table 5. Secondary efficacy results from the ENGAGE trial (mITT analysis set 


and overall study period) 


Efficacy outcome Warfarin (N=7012) 


 n (%/year) 


Edoxaban 
(N=7012) 


n (%/year) 


Edoxaban vs warfarin, 
HR (95% CI) 


p-value for superiority 


Stroke, SE or death 
from CV cause 


828 (4.43) 723 (3.83) 
0.86 (0.78 to 0.95) 


p=0.004 


MACE 
923 (4.98) 821 (4.39) 


0.88 (0.80 to 0.97) 


 p=0.01 


Stroke, SE or death 
1043 (5.58) 943 (4.99) 


0.89 (0.82 to 0.98) 


 p=0.01 


All-cause death 
836 (4.35) 769 (3.99) 


0.91 (0.83 to 1.01) 


p=0.07 


Death from CV 
cause 


608 (3.16) 527 (2.73) 
0.86 (0.77 to 0.97) 


p=0.013 


Myocardial infarction 
141 (0.75) 132 (0.70) 


0.93 (0.74 to 1.18) 


p=0.56 


CI=confidence interval; CV=cardiovascular; HR=hazard ratio; mITT=modified intent-to-treat; MACE=major 
adverse cardiovascular event; SE=systemic embolism 
Source: CS, Table 23 


 


4.18 The company presented pre-specified subgroup analyses of the primary 


efficacy outcome using the modified ITT analysis set, overall study period 


which demonstrated the consistency of treatment effect across major 


subgroups. 


4.19 The company analysed the primary efficacy results by study centre level 


time in therapeutic range (TTR) values to assess if the level of INR control 


achieved in a particular centre influenced the primary efficacy results. For 


the analysis comparing centre TTR above and below 60%, the p value for 


interaction was significant. The company stated this indicates that in 


centres with a TTR ≥60%, edoxaban has a similar effect versus warfarin 
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to that observed in the total study population, while there is a significant 


reduction in risk in the cTTR <60% subgroup. When the TTR data were 


examined by quartiles in the edoxaban 60 mg / 30 mg DR arm compared 


with warfarin, the hazard ratios for the primary endpoint in the first, second 


and third quartiles were 0.74, 0.88 and 0.82, respectively, and 1.08 for the 


fourth quartile, but the p-value for interaction was not significant (p=0.50). 


Further details of the results are presented in table 24 of the company 


submission.  


4.20 For the subgroup analyses by risk of stroke (as defined by the CHADS2 


score), the company stated that the hazard ratio for edoxaban 60 mg / 30 


mg DR vs. warfarin was stable and non-inferior across CHADS2 scores 2 


to 6 (see table 25 of the company submission for further details). 


4.21 An analysis by renal function across 3 categories of creatinine clearance 


(CrCL: normal renal function [≥ 80 mL/min]; mild renal impairment [> 50 to 


< 80 mL/min] and moderate renal impairment [30 to 50 mL/min]) 


demonstrated a significant interaction for heterogeneity for the edoxaban 


60 mg /30 mg DR regimen (p-value < 0.001). The HRs for the primary 


efficacy endpoint were 0.86 (95% CI 0.63 to 1.17) and 0.68 (95% CI 0.54 


to 0.85) for high-dose edoxaban (60 mg / 30 mg DR) compared with 


warfarin for subgroups with creatinine clearance of 30 to ≤50 mL/min and 


>50 to <80 mL/min, respectively. In contrast, the relative risk of stroke or 


SEE was observed to be higher with edoxaban than with warfarin in the 


subgroup of people with normal renal function (CrCL ≥ 80 mL/min; HR 


1.31 (95% CI 0.96 to 1.79)). The company highlighted that a variety of 


factors, an unusually low event rate in the warfarin group and potential 


imbalances between treatment groups due to randomization not being 


performed within subgroups, could have contributed to the observed HR 


for stroke or SEE compared with warfarin in the subgroup of people with 


normal renal function. The company highlighted that because of this the 


HR should be interpreted in the context of (1) a low absolute event rate for 
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stroke or SEE, and (2) the small absolute differences between treatment 


groups. 


4.22 The company presented a post hoc analysis of patients from the 


European Economic Area plus Switzerland for the mITT overall study 


period which found that event rates were numerically lower for edoxaban 


60 mg /30 mg DR  (N=2423) than for warfarin (N=2474) for each of the 


efficacy endpoints, but with upper bounds of the confidence intervals 


crossing the line of unity: 


 First stroke or SEE: 1.41%/year vs. 1.54%/year; HR 0.92 (95% CI 


0.693 to 1.218) 


 Ischaemic stroke: 1.10%/year vs. 1.19%/year; HR 0.93 (95% CI 


0.676 to 1.281) 


 Haemorrhagic stroke: 0.21%/year vs. 0.31%/year; HR 0.68 (95% 


CI 0.345 to 1.335) 


Health related quality of life 


4.23 Health-related quality of life data were collected during the ENGAGE trial 


using the EQ-5D questionnaire. Data were collected using the self-


administered EQ-5D questionnaire at baseline and every 3 months, until 


the end of the study. Approximately 60% of patients participated in quality 


of life data collection, though a sizable proportion of those did not enrol in 


this sub-study until some time after baseline. In total, baseline utilities 


were calculated for 11,995 patients who participated in ENGAGE AF-TIMI 


48. The country with the largest number of patients for whom baseline 


EQ5D data were available was the US, with 2,853 (approximately 24% of 


all respondents). Baseline EQ5D data were collected from a total of 164 


patients from the UK.  
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ERG comments 


4.24 The ERG was concerned about the large number of analyses performed 


for the components of the primary endpoints as there is no adjustment for 


multiplicity. Performing a large number of statistical tests increases the 


likelihood of significant results occurring by chance. 


4.25 The ERG noted that the statistically significant result for non-inferiority in 


the ENGAGE trial was driven largely by a reduction in haemorrhagic 


stroke events in patients treated with edoxaban while there was no 


statistically significant difference between edoxaban and warfarin for any 


other listed component or subcomponent. 


4.26 The ERG commented that the estimate of treatment effect for the primary 


outcome may not be robust as the assumption of proportional hazards 


between treatment with edoxaban and treatment with warfarin for 


haemorrhagic stroke (one of the components of the primary outcome) 


because it appeared to be violated. The hazard trend in the warfarin arm 


changed sharply at 6 months in comparison with smooth hazard over time 


in the edoxaban arm. 


4.27 For the subgroup analyses of the primary efficacy outcome, the ERG 


agreed that, for the majority of subgroups, the treatment effect appears to 


be consistent. 


4.28 The ERG highlighted the reported lower efficacy of edoxaban in 


comparison to warfarin in the large subgroup of patients (37.5% and 


37.2%, with normal renal function in the edoxaban and warfarin arms 


respectively). The ERG was aware that during the approval process for 


edoxaban in the US, the FDA raised concerns about the apparent lack of 


efficacy of edoxaban in patients with normal renal function. However, the 


ERG acknowledged that the company presented reasonable arguments 


that suggest that the detected subgroup differences may be spurious 


results. Therefore, the ERG suggested that the results of this subgroup 


analysis should be interpreted with caution. 
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4.29 The ERG noted that the results of the subgroup analysis suggested that 


the efficacy of edoxaban in comparison to warfarin is significantly greater 


for patients in the cTTR <60% subgroup than patients in the cTTR ≥60% 


subgroup (p=0.0361). This result was not consistent across all analysis 


sets; the p-value for interaction for subgroup differences between patients 


in cTTR <60% and cTTR ≥60% subgroups was non-significant when the 


analysis was conducted using the mITT population and on-treatment 


observation period. Furthermore, when the cTTR subgroup analyses were 


performed using different cut-off points (i.e. cTTR ≤66.4% versus cTTR 


>66.4%, or using quartiles), the subgroup differences were no longer 


found to be significant. Thus, the finding that cTTR may affect the efficacy 


of edoxaban in comparison to warfarin may be spurious. 


4.30 The ERG considered that XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXX the result in favour of edoxaban from the post-


hoc analysis would have been more convincing if this analysis had been 


pre-specified. It is not possible to ascertain the extent to which exploratory 


analyses may have been performed to obtain a result that suggests that 


edoxaban is effective amongst Western European countries. 


4.31 The ERG stated that the health-related quality of life data provided as part 


of the clarification process were difficult to interpret because of the low 


response rate and incomplete analysis. The ERG suggested that because 


of this it was difficult to draw any firm conclusions as to any difference in 


patients’ experiences attributable to the choice of treatment 


Network meta-analyses  


4.32 The company identified 4 trials for inclusion in a network meta-analysis 


(NMA) to estimate the relative efficacy and safety of edoxaban (ENGAGE 


trial), compared with apixaban 5 mg twice daily (ARISTOTLE trial), 


dabigatran 150 mg twice or 110 mg twice daily (RE-LY trial)and 


rivaroxaban 20 mg once daily (ROCKET-AF trial)..All 4 RCTs compared 
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treatment with warfarin, creating a network of evidence (see figure 2). The 


company noted that the NMA data should be interpreted with caution 


because of significant differences in the patient characteristics and trial 


design between the 4 pivotal phase III trials. For example, ARISTOTLE  


and RE-LY trials included people with AF with a CHADS2 score of 1 or 


more compared with 2 more for ENGAGE AF-TIMI48 and ROCKET-AF. 


Figure 2. Network diagram of included studies 


 


4.33 Analyses were conducted for all patients with CHADS2 ≥ 2 XXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXX:  


 XXXXXXXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXX 


4.34 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXX 
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Figure 3. Network meta-analyses Risk Ratios on Composite Primary Outcome 


of Stroke and Systemic Embolism, Baseline CHADS2 ≥2 (from figure 9, company 


submission) 


 


 


 


 


 


 


4.35 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  


XX.  


 


 


 


 


 


 


 


 


Table 6 Risk Ratios on other efficacy outcomes, Baseline CHADS2 ≥2 (RR; 95% 


CrI) – adapted from table 29 of the company submission  
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4.36 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXX. 


4.37  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXX. 


4.38 The company presented forest plots which presented findings from the 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX : 


 XXXXXXXXXXXXX 


 XXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXX 


Table 7. Network meta-analyses risk ratios, secondary analyses; RR (95% CrI) - 


see figures 12 to 17 of the company submission, and tables 25-27 of the 


ERG report 


 XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


Patients with CHADS2 score ≥3 at baseline 


XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


Patients with centre-level time in therapeutic range ≥60% 


XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


Patients unrestricted by CHADS2 score 


XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX 


CrI=credible interval; RR=risk ratio; SE=systemic embolism  
Source: Figures 12-17 of the company submission and table 25, 26 and 27 of the ERG report) 


 


ERG comments 


4.39 The ERG commented that the key characteristics of the trials (e.g. study 


population, design, outcome measures, and also effect modifiers [e.g. 


age, disease severity, duration of follow-up]) included in the network 


meta-analyses are sufficiently similar to justify combining the results. It 
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considered, the company’s approach used annualised event rates and 


this approach minimised any potential biases resulting from differences in 


trial duration which ranged from 1.8 years in ARISTOTLE (apixaban) to 


2.8 years in ENGAGE (edoxaban). 


4.40 The ERG considered that the results of the NMA may be unreliable due to 


violations of the proportional hazards assumption both within the 


ENGAGE trial, within trials of the other three NOACs, and across the 


warfarin arms of the four trials included in the evidence network. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXX.  


4.41 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXX rendering the HRs unreliable. 


Adverse effects of treatment  


4.42 The company presented the results of the safety analyses which included 


all people who received at least 1 dose of randomised study drug for the 


on-treatment period in the ENGAGE AF-TIMI 48 trial. In the principal 
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safety analysis, the company stated that there was a significantly reduced 


rate of major bleeding in the edoxaban 60 mg/30 mg DR arm compared to 


the warfarin arm (HR 0.80, 95% CrI 0.71–0.91; p<0.001) and several 


secondary bleeding endpoints, including intracranial, fatal, clinically 


relevant non-major and life-threatening bleeds compared with the warfarin 


arm (p≤0.01 for all comparisons). A summary of the results are presented 


in table 8. Full results are presented in section 6.9.2 of the company 


submission).  


 


 


 


 


 


 


 


 


 


 


 


Table 8. Adjudicated bleeding events during ENGAGE AF-TIMI 48 (safety 


analysis set, on-treatment period) - adapted from table 32 of the company 


submission 


Bleeding Outcome 
Warfarin 


(N=7012), n (%/y) 


Edoxaban 60 mg / 30 
mg DR (N=7012), n 


(%/y) 


Edoxaban 60 mg / 30 mg 
DR vs. Warfarin, HR 


[95% CI]; p-value 
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Major bleeding 524 (3.43) 418 (2.75) 0.80 [0.71–0.91]; p<0.001 


    Fatal bleeding  59 (0.38) 32 (0.21) 0.55 [0.36–0.84]; p=0.006 


    Any intracranial 
bleeding 


132 (0.85) 61 (0.39) 0.47 [0.34–0.63]; p<0.001 


    Fatal intracranial 
bleeding 


42 (0.27) 24 (0.15) 0.58 [0.35–0.95]; p=0.03 


    Gastrointestinal 
bleeding 


190 (1.23) 232 (1.51) 1.23 [1.02–1.50]; p=0.03 


    Bleeding at a 
critical organ 


211 (1.36) 108 (0.70) 0.51 [0.41–0.65]; p<0.001 


    Overt bleeding 
with blood loss of ≥2 
g/dLdL 


327 (2.13) 317 (2.08) 0.98 [0.84–1.14]; 
p=0.7878 


Minor bleeding 714 (4.89) 604 (4.12) 0.84 [0.76–0.94]; p=0.002 


Any overt bleeding 2114 (16.40) 1865 (14.15) 0.87 [0.82–0.92]; p<0.001 


Major or clinically 
relevant non-major 
bleeding 


1761 (13.02) 1528 (11.10) 0.86 [0.80–0.92]; p<0.001 


Clinically relevant 
non-major bleeding 


1396 (10.15) 1214 (8.67) 0.86 [0.79–0.93]; p<0.001 


 


4.43 The company submission stated that the five most frequent treatment-


emergent adverse events reported by patients in the edoxaban or warfarin 


arms were urinary tract infections (XXXXXXXX respectively), 


nasopharyngitis (XXXXXXXXXXrespectively), bronchitis (XXXXXXXXXX 


respectively), dizziness (XXXXXXXVVV respectively) and peripheral 


oedema (XXXXXXXXX respectively). See table 33 of the company 


submission.  The company also presented subgroup analyses for the 


primary safety outcome by centre level TTR and by risk of stroke (as 


defined by CHADS2). These are presented on pages 103-105 of the 


company’s submission. 


4.44 The company presented results for net clinical outcome from ENGAGE 


AF-TIMI and highlighted that edoxaban 60 mg / 30 mg DR was associated 


with significantly lower rates of all three composite outcomes than warfarin 


(p<0.01 for all comparisons; see table 35 of the company submission). 
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The company stated that this suggested edoxaban has a favourable risk-


benefit profile compared with well-controlled warfarin for net clinical 


outcome, a composite of efficacy and safety events, including stroke, 


disabling stroke or SEE, major and life-threatening bleeding outcomes, as 


well as mortality. 


ERG comments 


4.45 The ERG commented that patients in the ENGAGE trial who were treated 


with edoxaban experienced statistically significantly fewer major bleeding 


events compared with patients receiving warfarin. However, statistically 


significantly greater numbers of gastrointestinal bleeding events were 


reported by patients treated with edoxaban compared to patients receiving 


warfarin. Similar numbers of patients in both arms discontinued treatment 


and similar numbers of patients in both arms experienced the most 


frequently reported adverse events 


5 Cost-effectiveness evidence 


5.1 The company identified 52 studies from the published literature related to 


cost-effectiveness and costing studies of interventions (non-VKA oral 


anticoagulants, warfarin) for the prevention of stroke and / or systemic 


embolism in adult patients with atrial fibrillation. As the company found no 


studies evaluating the cost-effectiveness of edoxaban for preventing 


stroke in people with non-valvular atrial fibrillation, it developed a new 


economic model.    


5.2 In the cost-effectiveness analysis, the base case considered people with 


atrial fibrillation with a CHADS2 score of 2 or more in line with the risk 


profile of people included in the ENGAGE AF-TIMI 48 study. The 


company acknowledged that this was similar to the rivaroxaban pivotal 


study (ROCKET-AF), but differed from the RE-LY (dabigatran) and 


ARISTOTLE (apixaban) studies where people were recruited with 


CHADS2 score of 1 or more.  
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Model structure 


5.3 The company developed a Markov cohort model to compare edoxaban 


with warfarin, apixaban, rivaroxaban and dabigatran for preventing stroke 


and systemic embolism in people with NVAF with one or more risk factors, 


such as congestive heart failure, hypertension, age ≥ 75 years, diabetes 


mellitus, prior stroke or transient ischaemic attack and a CHADS2 index 


score of at least 2 (the baseline characteristics of the ENGAGE trial).  The 


model consisted of 18 health states (patients entering the model with 


‘stable AF’), with one-month cycles and a 30-year (remaining lifetime) time 


horizon from a starting age of 71 years. The company conducted the 


analysis from the perspective of the NHS and Personal Social Services, 


and discounted costs and health effects at an annual rate of 3.5%. A half-


cycle correction was applied to both costs and QALYs (with the exception 


of drug costs). 


5.4 The health states in the company’s model were defined by the clinical 


events considered to have a permanent impact on patients, and were 


assumed to have an initial impact, as well a long-term impact on costs, 


quality of life and mortality. The health states captured the main 


thrombotic events and adverse events of treatment included 


haemorrhagic and ischaemic stroke (HS and IS), systemic embolism (SE) 


and myocardial infarction (MI) events. Health states were further 


subdivided into an initial health state where costs and quality of life 


associated with the acute event and the case fatality rate were applied in 


the month after the initial event, and a long-term health state, where 


ongoing event costs, quality of life and mortality were applied per monthly 


cycle. Events considered to have no long-term impact in the model were 


other intracranial haemorrhage (ICH), non-ICH major bleeds, clinically 


relevant non-major bleeds (CRNMBs), and transient ischaemic attack 


(TIA). In the model, these events incurred costs and a disutility for the 


length of the event. 
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5.5 In the model, people were at risk of experiencing an event whilst in each 


(initial and post-event) health state of the model (except death), and the 


monthly probability of each event was applied in each cycle of the model 


to these patients. Upon entering an initial health state, people could also 


experience an event in the same model cycle (that is, two events can be 


experienced in the same model cycle, one having a temporary impact, 


and the other having a more permanent impact on the patient). In 


addition, people in the model were able to experience any clinical 


outcome more than once (henceforth referred to as recurrent events), or 


more than one type of clinical outcome over the timeframe of the model.  


It was assumed that people were only able to move to a health state 


considered to be more severe than their previous health state. 
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Figure 4. Model structure (see figure 22 of company submission) 
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ERG comments 


5.6 The ERG commented that the model structure was largely based on the 


models submitted for previous appraisal of apixaban for the prevention of 


stroke and systemic embolism in people with non-valvular atrial fibrillation 


(NICE technology appraisal 275).  The ERG noted that the company 


model included data from other sources in addition to the ENGAGE trial to 


inform its estimates of survival, including the company’s NMA, several 


articles from the literature and clinical assumptions. The ERG highlighted 


that the company did not fully justify the selection of some of these 


sources and did not provide a reason for the difference between trial and 


model estimates. The ERG identified that, in terms of overall survival, the 


company’s model was not able to accurately reproduce ENGAGE trial 


data. The ERG suggested that the lack of ability to replicate a key trial 


outcome and the absence of a justification for this casts doubt on the 


reliability of all results generated by the company’s model. The ERG 


carried out a number of adjustments to try to resolve this issue. However, 


the Markov model structure used by the company did not directly measure 


important outcomes in a format that was easily verifiable and it was 


difficult to trace which parameter was causing which effect. 


5.7 The ERG considered that the perspective and time horizon adopted in the 


model are appropriate, and consistent with the NICE reference case. The 


ERG noted that the discount rate of 3.5% was applied monthly in the 


company’s model. The NICE reference case recommends that 


discounting should be carried out annually. The ERG suggested that this 


methodological error was likely to have only a minor impact on model 


results. 


Model details  


Clinical effectiveness 


5.8 The monthly probability of each clinical outcome for edoxaban was 


estimated from annual event rates from the ENGAGE AF-TIMI 48 trial (the 







CONFIDENTIAL 


National Institute for Health and Care Excellence 35 of 63 


Premeeting briefing – edoxaban tosylate for preventing stroke and systemic embolism in people with 
non-valvular atrial fibrillation 


Issue date: June 2015 


method for estimating monthly probabilities are outlined in section 7.3.2 of 


the company’s submission). The monthly probability of each event was 


assumed to be distributed according to a beta distribution. The transition 


probabilities for the remaining interventions were obtained by applying the 


hazard ratio from the network meta-analysis for the intervention to the 


baseline probability (see section 5.14 and table 10 below). 


5.9 In the model, people could permanently discontinue or switch treatment 


following an ischaemic stroke or a haemorrhagic stroke. Following 


discontinuation and switching to a new therapy, the transition probability 


(of health state and event) does not change to reflect the new therapy.  


The company assumed that people could not discontinue or switch 


treatment for any other reason because there would be no difference 


between treatment groups.  Assumptions around event-related 


discontinuation are presented in table 9. 


Table 9. Event-related discontinuation (adapted from table 57 of the company’s 


submission) 


Event Assumption 


Ischaemic 
stroke 


All warfarin patients discontinue treatment, and resume treatment with a NOAC 
(specifically, edoxaban). 
 
50% of NOAC patients will permanently discontinue, and 50% will continue on the 
same therapy. 
 


Haemorrhagic 
stroke 


Warfarin patients discontinue treatment, and resume treatment with: 
20% restart on anti-platelet (aspirin); 
20% restart on NOAC (edoxaban); 
60% restart on warfarin. 
 
50% of NOAC patients will permanently discontinue, and 50% will continue on the 
same therapy. 
 


NOAC= Non-VKA Oral Anticoagulants 
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Table 10. Event rates for edoxaban (CHADS2 ≥ 2 population) - adapted from 


table 49 of the company submission 


Event Monthly 
probability 


Distribution Monthly 
probability 


IS (CHADS2 2 to 3) XXXX Beta  
(shape parameters  
XXXXXXXXXXX 


XXXX 


IS (CHADS2 ≥4) XXXX Beta  
(shape parameters  
XXXXXXXXXXX 


XXXX 


HS (CHADS2 2 to 3) XXXX Beta  
(shape parameters  
XXXXXXXXXXX 


XXXX 


HS (CHADS2 ≥4) XXXX Beta  
shape parameters 
XXXXXXXXXXX 


XXXX 


SE XXXX Beta  
(shape parameters  
XXXXXXXXXXX 


XXXX 


MI XXXX Beta  
(shape parameters  
XXXXXXXXXXX 


XXXX 


Other ICH XXXX Beta  
(shape parameters  
XXXXXXXXXXX 


XXXX 


TIA XXXX Beta  
(shape parameters  
XXXXXXXXXXX)  


XXXX 


Non-ICH major bleed XXXX Beta  
(shape parameters  
XXXXXXXXXXX) 


XXXX 


CRNMB XXXX Beta  
(shape parameters  
XXXXXXXXXXX 


XXXX 


CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial 


haemorrhage; IS=ischaemic stroke; MI=myocardial infarction; SE=systemic embolism; TIA=transient 


ischaemic attack 


5.10 The risk of each clinical event was assumed to increase with age; 


therefore the company included a per-decade risk-adjustment factor in the 


model. To allow for a continuously increasing risk in each cycle, the per-


decade adjustment factor was converted to a monthly adjustment factor 


(described in Section 7.2.2 of the company’s submission) and applied to 


the baseline probability of the event (table 50 of the company’s 


submission). 
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5.11 Hazard ratios were used in the economic model to represent the relative 


treatment effect of each comparator compared with edoxaban. The base 


case analysis used hazard ratios from the network meta-analysis of 


patients with CHADS2 ≥ 2. Since ROCKET-AF and ENGAGE AF-TIMI 48 


enrolled patients with CHADS2 ≥ 2, whereas RE-LY and ARISTOTLE 


enrolled patients with CHADS2 ≥ 1, only data from patients with CHADS2 


≥ 2 in RE-LY and ARISTOTLE were used in the base case network meta-


analyses. Where there were no available data for a clinical outcome, it 


was assumed that the hazard ratio was equivalent to the hazard ratio 


estimated in the “all patients” analysis. Where there were also no 


available data in the “all patients” analysis, the hazard ratio was assumed 


to be 1. Hazard ratios for warfarin were extracted from ENGAGE AF-TIMI 


48 trial data, and hazard ratios for the other NOACs were obtained from 


the network meta-analysis. 


Table 11. Clinical outcome hazard ratios used in the company’s economic 


model, all relative to edoxaban (see table 51 of the company’s submission) 


CHADS2 ≥ 2  
(base case 
population) 


IS HS SE MI 
Other 
ICH 


TIA 
Non-ICH 
major 
bleed 


CRNMB 


HRs reported as used in the model in company submission, Table 51 


Apixaban XXX XXX XXX XXX XXX XXX XXX XXX 


Rivaroxaban XXX XXX XXX XXX XXX XXX XXX XXX 


Dabigatran 150mg XXX XXX XXX XXX XXX XXX XXX XXX 


Dabigatran 110mg XXX XXX XXX XXX XXX XXX XXX XXX 


HR for warfarin from ENGAGE trial (used in company’s base case)* 


Warfarin XXX XXX XXX XXX XXX XXX XXX XXX 


HR for warfarin from NMA (programmed in model for possible sensitivity analysis) 


Warfarin XXX XXX XXX XXX XXX XXX XXX XXX 


 A value greater than 1 favours edoxaban regarding that event. 
*The company submission included HR estimates that differed to those used in the model 
CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial 
haemorrhage; IS=ischaemic stroke; MI=myocardial infarction; SE=systemic embolism; TIA=transient 
ischaemic attack 
Source: Company submission, Table 51 and the company’s Excel model  
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5.12 Ischaemic stroke and haemorrhagic stroke were separated into mild, 


moderate and severe to ensure a more accurate view of the costs and 


health consequences of stroke events, given the wide variation in the 


severity of stroke. The definitions of mild, moderate and severe stroke 


used in the model were based on the modified Rankin scale. Mild stroke 


(Rankin scale 0–2) was defined as resulting in minimum residual 


sequalae, patients able to return to independent living; moderate stroke 


(Rankin scale) 3–4 was described as requirement for some assistance 


with walking and bodily needs; severe stroke (Rankin scale 5–6) was 


described as requiring inpatient rehabilitation after stabilisation and with 


residual sequelae that prevents patients from returning to independent 


living. The distribution of mild, moderate and severe strokes for the model 


was obtained by pooling ischaemic and haemorrhagic stroke events for 


the high dose edoxaban (60 mg / 30 mg DR) and warfarin arms in the 


mITT analysis set overall study period in the ENGAGE AF-TIMI 48 trial. 


The proportions of people experiencing strokes of each severity category 


were as follows: Mild, 42.89%; Moderate, 16.48% and Severe, 40.63% 


(see table 53 of the company’s submission). 


5.13 In the company’s model, people in the haemorrhagic and ischaemic 


stroke health states were assumed to be at increased risk of stroke based 


on 10 year estimates of recurrent stroke obtained from a South London 


Stroke Registry. The risk of recurrent stroke was adjusted for age. The 


number of strokes that a patient could experience over the course of the 


model was limited to the number of cycles in the model (since the number 


of events a patient can experience per cycle is limited to one event). The 


distribution of stroke severity for edoxaban was then applied to all patients 


who had a recurrent stroke event. Table 12 shows the monthly 


probabilities used in the company’s model.  
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Table 12. Risk of stroke following prior clinical events (table 54 of the company 


submission) 


Event 10-year 


cumulative 


risk 


95% CI 


(distribution) 


Monthly 


probability 


Source 


Stroke after MI 41.1% 29.1% to 55.8% 
(beta) 


0.44% Mohan et 
al. 2009 


Recurrent IS  25.7% 21.9% to 29.9% 
(beta) 


0.25% Mohan et 
al. 2009  


Recurrent HS 27.0%* 16.6% to 45.5% 
(beta) 


0.26% Mohan et 
al. 2009  


*Includes primary intracerebral haemorrhage and subarachnoid haemorrhage 


HS=haemorrhagic stroke; IS=ischaemic stroke; MI=myocardial infarction. 


 


5.14 The company’s model included death as a result of clinical events and all-


cause mortality. The probability of death for each health state was 


estimated using various sources. People experiencing an event are also 


at risk of death in the model. These acute event-related mortality rates are 


presented in table 13. 
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Table 13 Acute event-related mortality (table 55 of the company’s submission) 


Health state Probability of 
death 


95% CI 
(distribution) 


Source  


Health states 


Mild IS 0% - Clinical assumption 
from advisory board 
(Company submission,  
Section Error! 
Reference source not 
found.) 


Moderate IS 16.8% 13.9% to 20.1% 
(beta) 


Janes et al. 2013  


Severe IS 16.8% 13.9% to 20.1% 
(beta) 


Janes et al. 2013 


Mild HS 0% - Clinical assumption 


Moderate HS 31.6% 22.7% to 42.8% 
(beta) 


Janes et al. 2013  


Severe HS 31.6% 22.7% to 42.8% 
(beta) 


Janes et al. 2013  


SE 0% - ENGAGE AF-TIMI 48 
trial 


MI 13.2% 


(10.8 for males 
and 15.6% for 
females) 


NR in source 


 


Scarborough et al. 
2010  


Events 


Other ICH 31.6% 22.7% to 42.8% 
(beta) 


Janes et al. 2013  


TIA 0% - Clinical assumption 
from ad hoc advice 
(Company submission 
Section Error! 
Reference source not 
found.) 


Non-ICH major bleed 0% - Clinical assumption 
from ad hoc advice 
(Company submission 
Section Error! 
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Health state Probability of 
death 


95% CI 
(distribution) 


Source  


Reference source not 
found.) 


CRNMB 0% - Clinical assumption 
from ad hoc advice 
(Company submission 
Section Error! 
Reference source not 
found.) 


CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial 


haemorrhage; IS=ischaemic stroke; MI=myocardial infarction; SE=systemic embolism; NR=not 


reported. 


5.15 For people who have previously experienced and survived a clinical event 


and are in the post-event health state, the company applied an event-


specific hazard ratio to background general mortality. The company 


assumed that there was no long-term impact on mortality for bleeding and 


transient ischaemic attack. Hazard ratios for mortality associated with key 


clinical outcomes were sourced from published literature. There were no 


published data on the long-term mortality following a systemic embolism, 


so this was estimated from ENGAGE AF-TIMI 48 trial data. The hazard 


ratio for mortality due to systemic embolism was estimated from mortality 


observed in the ENGAGE AF-TIMI 48 trial and general population 


mortality. The long-term mortality hazard ratios used in the model are 


presented in table 14.  
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Table 14 Long-term mortality for event survivors (see table 56 of the company 


submission)  


Health states Hazard ratio* 
(distribution) 


Source 


IS 


Mild 3.18 
(lognormal) 


Bronnum-Hansen et al. 2001  


Moderate 5.84 
(lognormal) 


Henriksson et al. 2010  


Severe 15.75 
(lognormal) 


Huybrechts et al. 2008  


HS 


Mild 3.18 
(lognormal) 


Bronnum-Hansen et al. 2001  


Moderate 5.84 
(lognormal) 


Henriksson et al. 2010  


Severe 15.75 
(lognormal) 


Huybrechts et al. 2008  


SE 4.27 
(lognormal) 


Estimated from UK Life Tables 
and ENGAGE AF-TIMI 48 trial 
data  


MI 3.36 
(lognormal) 


Bronnum-Hansen et al. 2001 87 


HS=haemorrhagic stroke; IS=ischaemic stroke; MI=myocardial infarction; SE=systemic embolism. 


ERG comments  


5.16 With regard to the treatment effectiveness assumptions used in the 


company’s model, the ERG highlighted (see also sections 4.25, 4.37 and 


4.38) that for the primary outcome, the assumption of proportionality, 


required for the NMA, has been shown to be violated both within and 


between trials. Therefore, the results of the NMA should be interpreted 


with caution. The company provided the ERG with data from 


Kaplan─Meier analyses for a variety of outcomes from the ENGAGE trial. 


On reviewing the data provided by the company, the ERG noted that XXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX , 


XXXXXXX The impact of this exploratory analysis is presented in section 


5.40 (scenario R16).  


5.17 Although the ERG agreed with the assumption in the company 


submission that patients experiencing a mild stroke are at a low, or no, 


risk of stroke-related mortality in the acute stage, it was not implemented 


correctly in the model since the model does not allow for any stroke-


related mortality in the first cycle. In addition, the model predicts that, of a 


cohort of 1000 people with NVAF in receipt of warfarin, there will be 157 


stroke events. Using the company’s approach to applying the risk of 


acute-stroke mortality, approximately 15 (9.6%) of these would be fatal, 


which is substantially less than the 16.8% reported in the study by Janes.  


Substantial structural amendments to the model would be required to fully 


correct this error, however the ERG did assess the impact of applying the 


acute mortality rates reported by Janes to all patients experiencing a 


stroke (IS and HS separately) (see section 5.40, scenario R11).  


5.18 The ERG noted that there was no rationale for not using acute mortality 


data from the ENGAGE trial. The ERG’s preferred option is to use the 


ENGAGE trial data in the model. As part of its exploratory analyses, the 


ERG extracted acute mortality data relating to ischaemic stroke and 


haemorrhagic stroke from the clinical study report (CSR50, page 132) and 


pooled it across both the warfarin and edoxaban arms of the trial (see 


scenario R12 in section 5.40).  
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5.19 The ERG was unable to identify the long term mortality estimates from the 


sources referenced by the company and was therefore unable to replicate 


the calculations because of insufficient information in the company 


submission. 


5.20 The ERG did not consider the company’s assumption that, after an 


ischaemic stroke or haemorrhagic stroke, 50% of patients taking a NOAC 


permanently discontinue treatment and 50% continue on the same 


therapy to reflect of NHS clinical practice. The ERG asked the company to 


provide the results of additional sensitivity analyses with 1) all patients 


restarting on anticoagulation therapy following an ischaemic stroke and 2) 


all patients discontinuing therapy following a haemorrhagic stroke. The 


impact of this was explored in the ERG’s exploratory analyses (scenario 


R10) 


5.21 The ERG noted that the company had assumed that after patients switch 


to a new therapy, transition probabilities do not change to reflect the new 


treatment. Clinical advice to the ERG suggested that this assumption was 


reasonable.   


5.22 The ERG highlighted that the comparison of overall survival from the 


model and the ENGAGE trial shows that the model overestimates overall 


survival for both arms compared to the trial, and potentially 


underestimates the relative effectiveness of edoxaban compared to 


warfarin. The ERG considered that the magnitude of these differences 


raised some concerns about the validity of the model. 


Utility values 


5.23 In the company model, baseline quality of life in the model refers to the 


health state of stable AF, where patients on treatment have not yet 


experienced a clinical event. The baseline quality of life assumed in this 


analysis was 0.78, which was estimated from the baseline utility as 


reported in Khan (2004), a study of AF patients receiving warfarin in the 


UK.  An alternative baseline utility value based on the health related 
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quality of life data from ENGAGE AF-TIMI48 was used as an alternative 


baseline utility in the sensitivity analyses. This alternative value was 


0.836. The company assumed that patients who have a stroke, 


myocardial infarction and systemic embolism experience a permanent 


decrement to their health-related quality of life. Health related quality of 


life was not assumed to be constant over time as adjustments were made 


for cohort aging (-0.00029 per year) to reflect the impact of age and 


thrombotic events on  a patient’s quality of life. Utility estimates for mild, 


moderate and severe stroke (0.76, 0.39, and 0.11 respectively) derived 


from Gage (1996) were adjusted to reflect that quality of life is lower 


following a stroke (0.68, 0.31 and 0.03 respectively). See table 15 for a 


summary of the quality of life values used in the company’s model. 


5.24 The adverse events that were considered in the company’s model were 


the clinical outcomes modelled as events, namely non-ICH major bleed, 


clinically relevant non-major bleeds, other ICH, and transient ischaemic 


attack. Based on clinical advice to the company, these were assumed to 


reduce a patient’s health-related quality of life for a limited time period and 


not permanently. 
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Table 15. Summary of quality-of-life values for cost-effectiveness analysis 


(source: table 60 of the company submission) 


Health state / 
event 


Utility value / 
decrement 


CI 
(distribution) 


Reference 
in 
submissio
n 


Justification 


Stable AF 0.780 (Base case) 


0.74 education group 


0.82 education and 
self-monitoring group 


 


SE 0.0427 


Khan et al. 
2004  


The only EQ-5D 
utility from UK 


based study 


0.836  ENGAGE 
AF-TIMI 48 


Based on US 
patients 


Age-adjustment 
disutility per 
year 


-0.00029 -0.00059 to 
0.0000129 


(beta) 


Sullivan et 
al. 2011  


Most recent and 
relevant source 
identified 


Health states 


Mild IS 0.68 0.14 to 1.0 Gage et al. 
1996  


It is the only study 
reporting stroke 
severity for mild, 
moderate and 
severe 


Moderate IS 0.31 0.0 to 0.99 


Severe IS 0.03 0.0 to 0.51 


  (90% CI, beta) 


Mild HS 0.68 0.14 to 1.0 Gage et al. 
1996  


It is the only study 
reporting stroke 
severity for mild, 
moderate and 
severe 


Moderate HS 0.31 0.0 to 0.99 


Severe HS 0.03 0.0 to 0.51 


  (90% CI, beta) 


SE 0.680 NA** Sullivan et 
al. 2011  


Only source 
identified 


MI 0.683 SD: 0.233 


(beta) 


Lacey et al. 
2003  


It is the only UK-
based study using 
EQ 5D identified via 
the systematic 
review 


Events 


Other ICH 
disutility 


-0.107 NR Thomson 
et al. 2000  


Only source 
identified 


6 weeks - Apixaban 
STA  
(TA275) 


TIA disutility -0.103** -0.088 to -0.119 


(beta) 


Sullivan et 
al. 2006  


Only source 
identified 


NA - - 


Non-ICH major 
bleed disutility 


-0.107 NR Thomson 
et al. 2000  


Only source 
identified 


2 weeks - Apixaban 
STA  
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Health state / 
event 


Utility value / 
decrement 


CI 
(distribution) 


Reference 
in 
submissio
n 


Justification 


(TA275) 


CRNMB 
disutility 


-0.0582 NR Sullivan et 
al. 2011  


Only source 
identified 


2 days - Apixaban 
STA 
(TA275) 


CRNMB=clinically relevant non-major bleeding; HS=haemorrhagic stroke; ICH=intracranial 


haemorrhage; IS=ischaemic stroke; MI=myocardial infarction; SE=systemic embolism; NR=not 


reported 


ERG comments  


5.25 The ERG highlighted that the estimate for the age-related utility 


decrement in the model (-0.00029 per annum) was based on self-reported 


health status of a US population, although the UK tariff of values had been 


applied to these figures they may not be generalisable to a UK population. 


The ERG commented that data from a UK population have previously 


been used to estimate an age-related utility decrement in a NICE 


appraisal of aflibercept for the treatment of metastatic colorectal cancer 


(TA307). The ERG used EQ-5D data from the Health Survey for England 


and an analysis using these data yielded an estimated annual utility 


decrement of -0.00646 which had little effect on the cost-effectiveness 


results (see ERG’s exploratory analyses in section 5.40, scenario R13). 


5.26 The ERG did not consider the base case utility value for stable atrial 


fibrillation health state which had been derived from a UK study by Khan 


(which had a modest sample size of 125 patients, with a low response 


rate) and was designed to assess the effectiveness of an anticoagulation 


education programme and self-monitoring of patients with atrial fibrillation 


taking warfarin) to be representative of a general atrial fibrillation 


population. The ERG preferred the use of EQ-5D data collected as part of 


the ENGAGE trial.   
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Resource use 


5.27 The company used the British National Formulary 68 (July 2014) to obtain 


drug costs in the model. All costs for the IS, HS, and SE health states 


were based on the Oxford Vascular study (OXVASC, 2013), a large study 


of healthcare costs after stroke in patients with AF in the Oxfordshire 


region. Costs associated with myocardial infarction were based on NHS 


reference costs. Post-myocardial infarction costs were based on the 


Electronic Drug Tariff/British National Formulary 68 (July 2014) 


respectively. The costs associated with each health state, as well as costs 


associated with adverse advents are presented in table 16.  


5.28 The monitoring costs for warfarin patients were adapted from the unit cost 


of anticoagulation monitoring used in the NHS Costing Template for 


dabigatran, which was also used in the apixaban technology appraisal.  


These costs were inflated to 2013 costs using the PSSRU Hospital and 


Community Services Health Index (HCHS). The model assumed that 34% 


of patients will be seen in a secondary care setting (£235.11) with the 


remaining 66% seen in primary care (£323.10) giving a weighted average 


annual cost of £265.03 (see tables 62 and 63 of the company 


submission). 
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Table 16 List of health states and associated costs in the company’s economic 


model – adapted from table 64 in the company submission 


Health states Value  


(Standard error) 


Duration Reference 


Mild IS £3,683 (£1,080) Acute, one off cost  


 


 


 


 


 


 


 


Luengo-Fernandez 


 


Post Mild IS £193 (£41) Monthly 


Moderate IS £19,212 (£2,654) Acute, one off cost 


Post Moderate IS £376 (£91) Monthly 


Severe IS £26,240 (£4,273) Acute, one off cost 


Post Severe IS £571 (£388) Monthly 


Mild HS £10,723 (£2,184) Acute, one off cost 


Post Mild HS £193 (£41) Monthly 


Moderate HS £27,548 (£6,023) Acute, one off cost 


Post Moderate HS £376 (£91) Monthly 


Severe HS £46,598 (Not 


reported) 


Acute, one off cost 


Post Severe HS £571 (£388) Monthly 


SE £4,285 (Not reported) Acute, one off cost 


Post SE £193 (£41) Monthly 


MI £2,446 (Not reported) Acute, one off cost NHS Reference Costs 


2012-13 


Post MI £3.86 (Not reported) Monthly Electronic Drug Tariff, 


BNF68 


Death £2,902 (Not reported) One off cost Luengo-Fernandez 


Adverse events Value Duration Reference 


Other ICH £2,589 Acute, one off cost  


 


NHS Reference Costs 


2012-13 


 


Transient 


ischaemic attack 


£938 Acute, one off cost 


Non-ICH major 


bleed 


£1,803 Acute, one off cost 


CRNMB £883 Acute, one off cost 
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ERG comments  


5.29 The ERG noted that the cost of warfarin used in the company’s model 


(£0.11 per day) was estimated using the list prices reported in the BNF. 


However, the ERG highlighted that warfarin is widely available to the NHS 


at discounted prices. The ERG carried out an exploratory analysis using 


the warfarin cost estimated from figures reported in the Department of 


Health’s eMit database (£0.0375). This is summarised in section 5.43 


(ERG’s exploratory analysis, scenario R14). 


Company's base-case results and sensitivity analysis 


5.30 In the deterministic base case analysis (based on people with CHADS2 


≥2), edoxaban, dabigatran 110mg, apixaban and rivaroxaban were strictly 


dominated (less effective and more costly) by dabigatran 150mg, which 


had an ICER of £7645 per additional QALY gained compared to the 


remaining comparator in the analysis, warfarin. These results are 


summarised in table 17. For probabilistic ICERs, see the ERG comments 


below and table 18).  


Table 17. Company incremental base case (deterministic results) – adapted 


from table 79 of the company submission 


Technology 
Total 
costs 


Total 
QALYs* 


Inc 
costs 


Inc 
QALYs 


ICER vs 
warfarin  
(QALYs) 


ICER per QALY 
gained (£) 


Warfarin £13,413 6.32 - - - - 


Dabigatran 
150mg 


£15,563 6.60 £2,15
0 


0.28 £7,645 £7645 


Apixaban  £15,940 6.59 £377 -0.01 £9,383 Strictly 
dominated 


Edoxaban £15,957 6.52 £17 -0.07 £12,881 Strictly 
dominated 


Dabigatran 
110mg 


£16,074 6.51 £117 0.00 £13.565 Strictly 
dominated 
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Rivaroxaban £16,744 6.44 £670 -0.08 £28,180 Strictly 
dominated 


 


5.31 The company presented cost effectiveness acceptability curves for the 


incremental analysis that showed that the probability of edoxaban being 


cost effective was 2.9% at a threshold of £20,000 per QALY gained and 


3.4% at a threshold of £30,000 per QALY gained. Warfarin had the 


highest probability (36.8%) of being the most cost effective option given a 


cost effectiveness threshold of £20,000 per QALY gained but that, at a 


cost effectiveness threshold of £30,000 per QALY gained, apixaban has 


the highest probability of being the most cost effective option (32.6%). In 


the pairwise comparison of edoxaban compared to warfarin, at a threshold 


of £20,000 edoxaban has a 47.1% probability of being cost effective and 


at £30,000 a probability of 57.1%.  


5.32 The company conducted 14 pair-wise deterministic sensitivity analyses, 


each varied one of the following parameters: starting age, risk adjustment 


factor per decade, other-cause mortality adjustment factor, acute mortality 


risk for all events, post-outcome mortality hazard ratio for all events, 


intervention cost per month for each drug, monitoring cost per month for 


each drug, acute cost of each event, post-outcome monthly cost of each 


event, cost of death, stable atrial fibrillation utility, acute disutility and post-


outcome utility for each event and other cause discontinuation rates. The 


analyses estimated the effect on net monetary benefit and the ICERs per 


QALY; however, only changes in net monetary benefit are reported in the 


company submission. The company highlighted that the variables that had 


the most impact on the deterministic base case results were patients’ 


starting age (lower limit 52.1 years, upper limit 89.1 years), cost of 


treatment and the addition of a monitoring cost for patients treated with 


edoxaban (baseline £0, upper limit £26.50). Utility values in the model had 


limited effect on the results with the utility of stable AF and post-event 


utility of myocardial infarction and haemorrhagic stroke being in the top 10 


variables. 
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5.33 The company presented results for subgroup analysis for people with a 


CHADS2 score of 3 or more (table 87 of the company submission) and a 


centre level time in therapeutic range of 60% or more (table 88 of the 


company submission) in accordance with the final scope. Edoxaban, 


dabigatran 110 mg, and rivaroxaban were strictly dominated (less 


effective and more costly) by apixaban and dabigatran 150 mg in people 


with a CHADS score of 3 or more. For the subgroup of people with a  


centre level time in therapeutic range of 60% or more, edoxaban, 


dabigatran 110mg, apixaban and rivaroxaban were strictly dominated 


(less effective and more costly) by dabigatran 150mg, which had an ICER 


of £11,738 per additional QALY gained compared to the remaining 


comparator in the analysis, warfarin. 


ERG comments 


5.34 Although the results from the base case probabilistic analysis were not 


explicitly included in the company submission the ERG calculated and 


presented this in table 18. Based on the probabilistic analysis, edoxaban, 


dabigatran 110mg and rivaroxaban are strictly dominated (less effective 


and more costly) by dabigatran 150mg and apixaban extendedly 


dominated dabigatran 150mg (was it was more effective and had a lower 


ICER) with an ICER of £13,036 per QALY gained compared to warfarin. 


Table 18 Company’s probabilistic base case results (ERG extracted results of 


the pairwise comparison from the company’s model – table 43 of the ERG report) 


  
  


Costs QALYs 
Incremental 
Cost  


Incremental 
QALY 


ICER  


Warfarin £12,868 6.56 - - - 


Rivaroxaban £16,313 6.65 - - Dominated 


Dabigatran 110mg £15,732 6.66 - - Dominated 


Edoxaban £15,451 6.72 - - Dominated 


Dabigatran 150mg 
£15,293 6.75 £2,425 0.185 Extendedly 


Dominated  


Apixaban  
  


£15,531 6.77 £2,662 0.204 £13,036 


 







CONFIDENTIAL 


National Institute for Health and Care Excellence 53 of 63 


Premeeting briefing – edoxaban tosylate for preventing stroke and systemic embolism in people with 
non-valvular atrial fibrillation 


Issue date: June 2015 


5.35 The ERG noted that the differences, in terms of costs and QALYs, 


between all the anticoagulants considered in this appraisal, are very 


small. The biggest difference in lifetime (30 years) costs was between 


rivaroxaban and warfarin (£3455) and the biggest difference in lifetime 


QALYs was between apixaban and warfarin (0.205, i.e. 75 days). 


5.36 The ERG highlighted that the company’s results from the probabilistic 


analyses carried out by the company differ somewhat from those 


generated by the deterministic analyses. In both sets of analyses 


edoxaban is dominated (less effective and more costly than at least one 


alternative treatment). However, the conclusions for dabigatran 150mg 


and apixaban differed between the probabilistic and deterministic 


analyses. In the deterministic analysis dabigatran 150mg was less costly 


and more effective than the other non-VKA oral anticoagulants, whereas 


in the probabilistic analysis apixaban dominated dabigatran 150mg. The 


ERG considers that this was due to the very small differences in QALYs 


between dabigatran 150mg and apixaban in all analyses. In addition the 


results of the probabilistic analysis were not completely stable (repeated 


runs of the same analyses give slightly different results). Ideally the model 


would be set up to conduct more than 1000 runs. 


5.37 The ERG noted various discrepancies between the probabilistic 


distributions used in the model and those reported in the company 


submission (Appendix 10.7 of the company submission). However, using 


the values reported in the company submission did not change the results 


of the probabilistic base case analysis. In addition, the ERG had concerns 


with the method used in the sensitivity analysis to evaluate the impact of 


changing the starting age in the model. In this analysis only the starting 


age was amended and not the time horizon. As a result, for younger ages, 


the model no longer reflected a lifetime horizon and so underestimated 


the lifetime costs and benefits. For example, as the model runs for only 30 


years, amending the starting age to 40 years will only estimate costs and 


QALYs up to a maximum age of 70 years. 
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5.38 The ERG considered the subgroup analysis for patients with CHADS2≥3 


and another based on centre time in therapeutic range (cTTR≥60%) to be 


based on very limited data and, as a consequence, the analyses mostly 


used data from the base case analyses for the CHADS2≥2 and 


CHADS2≥1 populations. Therefore, the extent to which these results are 


truly representative of effect on the subgroup identified in the scope was 


unclear. 


5.39 The ERG concluded that the results generated by the company’s model 


should be considered with caution. The main reasons for this were:  


 The incremental analysis being based upon the company’s network 


meta-analyses. Analysis by the ERG suggested that the assumptions 


of proportional hazards required for this analysis do not hold. The 


results of the incremental analysis are therefore highly uncertain 


 The source of data used to adjust utilities to reflect a reduction of 


health-related quality of life with increasing age were based on data 


from a US population and significantly underestimate this impact when 


compared with data from a UK population 


 The model overestimated overall survival when the outputs were 


compared with data from the ENGAGE trial. 


 The company conducted sub-group analyses as requested in the 


NICE scope was based on limited data. 


Company scenarios  


5.40 Scenario analyses were undertaken by the company around hazard ratios 


for transient ischaemic attack and clinically relevant non-major bleeds.  


The base case analysis assumes values of 1 where data were not 


available; in the scenario analysis, all values of 1 were changed to 0.93 or 


0.72 for transient ischaemic attack and 1.19 or 1.25 for clinically relevant 


non-major bleeds. Changing the hazard ratio for transient ischaemic 
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attack had little impact on the ICER. When a value of 0.93 or 0.72 was 


used there was no difference to the overall results, that is, treatment 


options were in the same order as the company’s base case results. 


ERG exploratory analyses 


5.41 After the ERG report was finalised, the ERG identified an error in the 


company model that had a large impact on the application of one of the 


ERG’s scenarios (R12 in the ERG report, R13 in the ERG addendum). 


The ERG corrected this error (scenario R2 of the addendum) and updated 


its exploratory analyses in an addendum which superseded the 


exploratory analyses in the ERG report. The updated exploratory analyses 


are presented below.  


5.42 The ERG carried out 17 individual exploratory analyses. The details of 


each parameter are presented in section 6 of the ERG report and have 


been updated in the ERG’s addendum (R1 to R17 on page 9 of the 


addendum to the ERG report). These analyses use the ERG’s preferred 


alternative parameter values or formulae:  


R1. Correcting an error in the cell reference for the utility estimate for 


post-SE 


R2. Corrected implementation of age-related disutility 


R3.  An alternative utility estimate for the SE state  


R4. HRs in the incremental analysis for warfarin from the company’s 


NMA rather than HR from the ENGAGE trial data.   


R5. An alternative utility estimate for the MI state 


R6. An alternative utility estimate for the TIA state 


R7. Utility values for the three stroke states unadjusted for 


respondents’ own health 
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R8. An alternative utility values for stroke states 


R9. Patients receiving dabigatran 150mg switch to dabigatran 


110mg at age 80 years  


R10. All patients discontinue treatment following HS 


R11. Applying the acute stroke fatality rate to all stroke events (16.8% for 


IS and 31.6% for HS) 


R12. Used trial data on acute stroke case fatality rates for all IS and 


HS stroke 


R13. Amended age adjusted utility decrement per year   


R14. Warfarin daily cost estimated using data from the eMIT 


database 


R15. Amendments to reflect a distribution of different starting ages, 


each with different gender distribution  


R16. ENGAGE trial hazard rates for HS 


R17. Reconciliation of OS estimates 


These are presented in table 19 below. In addition, the ERG carried out 


four analyses in which multiple parameters were changed. These 


amendments are labelled C, D, E and F and refer to the following: 


 Analysis C: Combining alternative utility data (R2, R3, R5, R6, R8) 


and warfarin hazard ratios from NMA (R4) (in the incremental 


analysis only). 


 Analysis D: As for analysis C plus the age-adjustment to utilities, 


the costs of warfarin, the HR for HS and assumptions regarding 


dose reduction for dabigatran treatment discontinuation after HS 


(R9, R10, R13, R14, R16) 
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 Analysis E: All the amendments introduced in analysis D plus 


applying an amendment to the probabilities of acute stroke fatality 


from the trial (R12) 


 Analysis F: All the amendments introduced in analysis D plus 


applying the amendment to reconcile the model and ENGAGE trial 


OS estimates (R17) and the age/gender distribution over time 


(R15).  


5.43 The ERG noted that the economic model appeared to be robust to any 


sensitivity analysis carried out by the company and most of the analyses 


carried out by the ERG. None of the ERG’s amendments to the 


company’s model changed the result that edoxaban was more expensive 


and less effective that at least one of the alternative treatments when full 


incremental analyses are carried out (see tables 47 and 48 of the ERG 


addendum for the deterministic and probabilistic results). When all of the 


ERG’s preferred values were used in the model (scenario D) the pairwise 


deterministic (probabilistic) ICERs for the comparison of edoxaban with 


warfarin were £16,008 (£22,079). Including additional alternative 


amendments to attempt to reconcile the model survival outputs with the 


trial data and to reflect the changing age/gender distribution over time 


changed the deterministic pairwise ICERs to between approximately 


£15,100 and £15,800, and the probabilistic results to between £21,700 


and £23,600 per QALY gained. 
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Table 19 ERG exploratory analyses - pairwise deterministic results, edoxaban 


versus warfarin - (table 49 of ERG addendum) 


Scenario Description  Edoxaban Warfarin Incremental  


Total 
cost 


Total 
QALY 


Total 
cost 


Total 
QALY 


Inc. 
cost 


Inc. 
QALY 


ICER 


A 
Company 
deterministic 
base case 


£15,957 6.52 £13,413 6.32 £2,544 0.20 £12,881 


R1 


Company 
base case-
corrected 
utility for SE* 


£15,957 6.51 £13,413 6.32 £2,544 0.20 £12,823 


R2 


Company 
base case – 
corrected 
implementati
on of age-
related 
disutility 


£15,957 6.71 £13,413 6.51 £2,544 0.20 £12,454 


R3 
Alternative 
utility value 
for SE 


£15,957 6.51 £13,413 6.32 £2,544 0.20 £12,823 


R4 
HR for 
warfarin from 
NMA 


£15,957 6.51 £13,403 6.32 £2,554 0.19 £13,287 


R5 
Alternative 
utility value 
for MI 


£15,957 6.51 £13,413 6.31 £2,554 0.20 £12,818 


R6 
Alternative 
utility value 
for TIA 


£15,957 6.51 £13,413 6.32 £2,554 0.20 £12,823 


R7 


Corrected 
utility values 
for mild, 
moderate 
and severe 
stroke 


£15,957 6.53 £13,413 6.34 £2,554 0.20 £12,951 


R8 


Alternative 
utility values 
for acute 
mild, 
moderate 
and severe 


£15,957 6.51 £13,413 6.32 £2,544 0.20 £12,809 
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stroke and 
post stroke 
states 


R9 


Alternative 
method for 
switch in 
dabigatran 
150mg to 
110mg at 80 
years 


£15,957 6.51 £13,413 6.32 £2,544 0.20 £12,823 


R10 


Discontinuati
on rate 
medication 
following HS 
100% 


£15,927 6.51 £13,385 6.32 £2,542 0.20 £12,813 


R11 


Amend acute 
mild stroke 
case fatality 
rate to 16.8% 
(IS) and 
31.6% (HS) 
from 0% 


£15,726 6.47 £13,110 6.27 £2,616 0.21 £12,644 


R12 


Use trial data 
on acute 
stroke case 
fatality rates 
for mild,  
moderate 
and severe 
stroke 


£15,556 6.46 £12,871 6.25 £2,685 0.21 £12,649 


R13 


Age-adjusted 
utility 
decrement 
per year 
changed 
from -
0.00029 to -
0.00646 


£15,957 2.34 £13,413 2.27 £2,544 0.07 £34,008 


R2+R13 


Amendments 
to age-
adjusted 
utility: 
implementati
on and value 
(0.00646) 


£15,957 6.65 £13,413 6.45 £2,544 0.20 £12,555 


R14 


Warfarin 
daily cost 
sourced from 
eMIT as per 
NICE 


£15,957 6.51 £13,203 6.32 £2,754 0.20 £13,883 
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reference 
case   


R15 


Change in 
age and 
gender 
distribution 
over time 


£18,365 6.92 £15,806 6.66 £2,558 0.26 £10,010 


R16 


Apply 
ENGAGE 
trial hazard 
rates for HS  


£15,957 6.51 £13,078 6.35 £2,879 0.17 £17,137 


R17 


Reconcile 
OS 
estimates- 
amend other 
cause 
mortality 
adjustment 
factor value 
to 1.54165 


£15,335 6.24 £12,904 6.06 £2,430 0.18 £13,735 


C 
R2+R3+R4+
R5+R8 


£15,957 6.70 £13,403 6.51 £2,544 0.20 £12,912 


D 


R2+R3+R4+
R5+R6+R8+
R9+R10+R1
3+R14+R16 


£15,927 6.65 £13,010 6.47 £2,917 0.18 £16,008 


E 


R2+R3+R4+
R5+R6+R8+
R9+R10+R1
2+R13+R14+
R16 


£15,539 6.60 £12,520 6.41 £3,019 0.19 £15,807 


F 


R2+R3+R4+
R5+R6+R8+
R9+R10+R1
3+R14+R15+
R16+R17 


£17,735 6.77 £14,675 6.56 £3,060 0.20 £15,176 


 Abbreviations: Inc., incremental; QALY, Quality adjusted life year; ICER, incremental 
cost effectiveness ratio 


 


Innovation  


5.44 The company considered  edoxaban tosylate to be innovative for the 


following reasons: 


 Use of edoxaban may result in potential convenience benefits, since 


INR monitoring is not required, as is the case with VKAs. Poor 
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compliance may eventually lead to undesired health outcomes such as 


stroke/recurrence 


 Edoxaban may also lead to improved health-related benefits due to the 


absence of lifestyle limitations on account of the absence of significant 


drug-drug or drug-food interactions, and its ease of use as a once-daily 


medication. Once daily regimens of medication enhance patient 


adherence and compliance to therapy 


 For reasons presented above (monitoring, compliance, lifestyle 


changes), warfarin has been shown to have an impact on quality-of-life 


which has not been taken into consideration in the QALY benefits in the 


base case model. A study has estimated that warfarin was associated 


with a disutility of 0.012, compared with NOACs 


 The administration of a 4-factor prothrombin complex concentrate 


(PCC) has been shown to reverse the effects of edoxaban in the case 


of uncontrolled bleeding. Edoxaban is currently the only NOAC to 


include such guidance in its SmPC based on clinical data. 


 


6 Equality issues 


6.1 No equality issues have been identified in the evidence submission or 


during the scoping exercise. During the scope consultation it was 


suggested that a subgroup of ‘very elderly’ people (defined by consultees 


at the scoping workshop as people over about 80 years) should be 


specified in the scope. Attendees at the scoping workshop noted that 


there may be little evidence on the effectiveness of edoxaban tosylate in 


this subgroup. Attendees also advised that factors other than age (such 


as fitness) can also guide the choice of treatment. During the workshop 


the technical team explained that, to avoid discrimination, NICE prefers 


not to make recommendations based solely on age unless there is 
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compelling clinical evidence to support that recommendation. Attendees 


agreed it was not necessary to consider a subgroup defined by 
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Appendix A: Clinical efficacy section of the draft European 


public assessment report  
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Executive summary 


Atrial fibrillation (AF) is the most common cardiac arrhythmia caused by irregular 


electrical signals generated throughout the atria of the heart. It is characterised by 


loss of synchronous atrial mechanical activity, which can have adverse 


consequences related to a reduction in cardiac output (possibly resulting in 


symptoms) and to left atrial appendage thrombus formation (resulting in an increased 


risk of cardioembolic stroke and peripheral embolisation). 1  


AF is associated with an approximately five-fold increase in the risk of stroke and a 


two-fold increase in the risk of all-cause mortality. 2;3 At least 15% to 20% of all 


ischaemic strokes occur in patients with AF, and this risk of ischaemic stroke 


increases with age. 4 


The prevalence of AF was estimated at 1.76% in England, according to the GRASP-


AF registry 5, and 1.85% in Wales, according to data from the National Health 


Service (NHS) Quality and Outcomes Framework for 2012/2013. 6 AF occurs more 


frequently in men than in women and rarely affects people aged less than 50 years.  


The current standard of care, according to national treatment guidelines, includes the 


use of vitamin K antagonist (VKAs; e.g. warfarin) and non-VKA oral anticoagulants 


(NOACs), such as the direct thrombin inhibitor dabigatran etexilate, and direct factor 


Xa inhibitors rivaroxaban and apixaban. 7 Warfarin is still the most commonly 


prescribed anticoagulant in the UK, and while it is an effective, suitable means of 


stroke prevention in patients with atrial fibrillation, it has a number of recognised 


limitations. This results in a significant proportion of patients at high risk of stroke that 


receive suboptimal treatment (e.g. being out of warfarin’s narrow therapeutic range), 


or remain untreated, due to contraindications, drug-drug or drug-food interactions, 


and/or poor adherence. 5 A recent national stroke audit revealed that only 36% of 


patients with known AF are taking anticoagulants when they are admitted to hospital 


with a stroke. 8 It is clear that this is still an area of unmet need.  


Clinical evidence for edoxaban 


Edoxaban tosylate (brand name: LIXIANA®; henceforth edoxaban) offers another 


valuable treatment option for stroke prevention in AF. Edoxaban is an oral, highly 


selective, rapidly-acting, potent, competitively reversible, direct inhibitor of Factor Xa. 


The Marketing Authorisation Application for edoxaban was submitted to the EMA in 


January 2014 for approval as a treatment for the prevention of stroke and systemic 


embolism in adult patients with non valvular atrial fibrillation (NVAF) with one or more 


risk factors, such as congestive heart failure, hypertension, age ≥ 75 years, diabetes 


mellitus, prior stroke or transient ischaemic attack (TIA).1 The addition of edoxaban 


as a treatment option in England and Wales will provide patients with an alternative 


                                            
 
1
 It has also been submitted for approval for the treatment of venous thromboembolism (VTE) including 


deep vein thrombosis (DVT) and pulmonary embolism (PE), and prevention of recurrent VTE in adults. 
This second indication will be separately appraised by NICE. 
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treatment for stroke prevention in atrial fibrillation with a once-daily dosage, a rapid 


onset of action, minimal food and drug interactions and no requirement for routine 


anticoagulation monitoring.  


The primary source of evidence for the efficacy of edoxaban is its pivotal trial, 


ENGAGE AF-TIMI 48. This was a phase III, randomised, double-blind, double-


dummy, non-inferiority study designed to evaluate the benefits and risks of edoxaban 


for stroke or systemic embolism in patients with non-valvular atrial fibrillation (21,105 


patients were enrolled at 1393 centres in 46 countries, including 31 centres in the 


UK). 


Two regimens, high-dose edoxaban (60mg or dose-reduced 30mg; i.e. 60 mg / 30 


mg DR) and low-dose edoxaban (30mg or dose-reduced 15mg; i.e. 30 mg / 15 mg 


DR) once daily were compared with warfarin (international normalised ratio [INR] 


2.0–3.0) in patients at moderate-to-high risk of stroke, with a mean CHADS2 score of 


2.8. 


Patients at increased risk of bleeding due to higher drug exposure, specifically those 


with body weight ≤60 kg, creatinine clearance 30–50 mL/min, or concomitant 


treatment with selected P-gp inhibitors, had their dose reduced by 50%. The dose 


could be reduced either at randomisation or during the study if any of these 


conditions were met. A median time in therapeutic range (TTR; i.e. INR 2.0–3.0) of 


68.4% was achieved in the warfarin arm, indicating that edoxaban was compared 


with very well-controlled warfarin therapy.   


To reflect the anticipated indication, only data from the high-dose arm (60 mg / 30 mg 


DR) are discussed in this submission and included in the cost-effectiveness analysis. 


However, it should be noted that both once-daily regimens of edoxaban were non-


inferior to warfarin with respect to the prevention of stroke or systemic embolism and 


were associated with significantly lower rates of bleeding and death from 


cardiovascular causes in the pivotal ENGAGE AF-TIMI 48 study. 9 


In the primary efficacy analysis of ENGAGE AF-TIMI 48, edoxaban 60 mg / 30 mg 


DR was non-inferior to well-controlled warfarin for the prevention of stroke or 


systemic embolism in patients with NVAF, with a numerical 21% reduction in risk 


(p<0.001 for non-inferiority) in the mITT on-treatment population. Moreover, 


edoxaban significantly reduced the risk of haemorrhagic stroke compared with well-


controlled warfarin (46% risk reduction; p<0.001). Prespecified subgroup analyses 


demonstrate a consistent pattern across patient groups; the hazard ratios for the 


comparison of the high-dose edoxaban (60 mg / 30 mg DR) arm versus the warfarin 


arm on the primary efficacy endpoint was frequently 1.0 or less. 


Edoxaban once-daily was associated with a significantly lower rate of the primary 


safety endpoint of major bleeding than well-controlled warfarin in the safety on-


treatment population; risk reduction was 20% (p<0.001). Edoxaban also significantly 


reduced the risk of several bleeding outcomes compared with well-controlled 


warfarin, including fatal bleeding, life-threatening bleeding, the composite of major 


bleeding and clinically relevant non-major bleeding and minor bleeding. Analyses of 


major bleeding in a broad range of patient subgroups indicated that treatment with 


edoxaban was associated with a lower risk of bleeding than well-controlled warfarin 


in the majority of patient subgroups in ENGAGE AF-TIMI 48. 
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Analyses of major bleeding in a wide variety of patient subgroups in the safety on-


treatment population found that there was a broadly consistent reduction in major 


bleeding across the majority of subgroups vs. well controlled warfarin. 


Edoxaban demonstrated a favourable risk-benefit profile compared with well-


controlled warfarin for net clinical outcome, a composite of efficacy and safety 


events, including stroke, systemic embolism, major bleeding, and death (HR 0.89; 


95% CI 0.83–0.96; p=0.003). Furthermore, cardiovascular mortality was significantly 


reduced with edoxaban versus well-controlled warfarin (14% risk reduction; p=0.013). 


In case of life-threatening bleeding, complications that can arise during the course of 


treatment with any anticoagulant, the effects of edoxaban have been shown to be 


reversed by 4-factor prothrombin complex concentrate. Edoxaban is currently the 


only NOAC to include such guidance in its SmPC based on clinical data.  


Indirect comparison of edoxaban with other NOACs  


In the absence of head-to-head data, a network meta-analysis (NMA) was conducted 


to estimate the relative efficacy and safety of edoxaban versus dabigatran, 


rivaroxaban, and apixaban. The NMA data should be interpreted with caution 


because of significant differences in patient characteristics and trial design that exist 


between the four pivotal phase III trials comparing individual non-VKA OACs with 


warfarin. However, results from the NMA were generally consistent with the results of 


direct comparison of the NOACs versus warfarin in the individual pivotal studies. 


Compared to other NOACs, results from the NMA suggest that, among patients with 


CHADS2 score ≥2, XXXXXXXX XXX XXXXXXX XXXXXXXX XX XXXXXXX XXX 


XXXX XX XX XXXXXXX XX XXXXXX XXX XXXXXXX XXXXXXX XX XXXXX XXXX 


XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX XXX XXXXXXXXX XXXXXXXX 


XXX XXXX XXXXXXXX XXXX XXXX XXXXXXXX XXXX XXXXXXX XXXXX XXX 


XXXXXXXX XXX X XXXXXXXX XXXXXXXX XXXXXXX XXXXXXXX XXXXX 


XXXXXXXXXX XXXX XXXX XXXX XXX XXXXXXXXX XXX XXXXXXXXX 


XXXXXXXXXX XXX XX XXX XXXX XXXX XXX XXXXXXXXXX XXXXXXXXX XXX 


XX XXXX XXXX XXX XXX XXXXXXXXXX XXX X XXXXXX XXXXXX XXXXXXX XX 


XXXXXXXXXX XXXX XXXXXX XXXXXX XXXXXXX XXXX XXXXXX XXX XXXXXX 


XXXXX XXXXXX XX XXXXXXXX XXXXXXX XX XXXXXXXX XX XXXX XX XXXXX 


XXXXXXXXXX. 


Cost-effectiveness analysis  


A Markov model was developed to assess the cost-effectiveness of edoxaban versus 


the currently available OACs used for stroke prevention in atrial fibrillation. The 


model was based on those previously assessed by NICE in the appraisals of the 


other NOACs, and simulated the course of disease in hypothetical cohorts of patients 


with AF. Base case analyses used data from ENGAGE AF-TIMI 48 to compare 


edoxaban with warfarin, and used estimates from the NMA to compare edoxaban 


with apixaban, dabigatran (both doses; 110 mg twice daily [BID] and 150 mg twice 


daily [BID]) and rivaroxaban.  


Edoxaban represents a cost-effective use of NHS resources. In the base case 


analysis (patients with CHADS2 ≥2, mirroring the pivotal trial population), the 


incremental cost-effectiveness ratio (ICER) for edoxaban vs. warfarin was £12,881 
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per QALY gained. Consideration of subgroups of interest to NICE, which included 


time in therapeutic range on warfarin and level of stroke/thromboembolic risk, 


indicated that edoxaban was also cost-effective vs. warfarin in these patient groups; 


the ICERs were £7,012 per QALY gained for patients with CHADS2 ≥ 3, and £20,376 


per QALY gained in the cTTR≥60% subgroup. This model is conservative, and does 


not account for disutility associated with patients taking warfarin.   


Compared to other NOACs, edoxaban was found to be dominant compared to 


rivaroxaban, less effective and less costly vs. dabigatran 110 mg BD and dominated 


vs. apixaban and dabigatran 150 mg BD. The full incremental analysis showed that 


edoxaban, dabigatran 110 mg BID, apixaban and rivaroxaban are strictly dominated 


by dabigatran 150 mg BID. It should be noted that the required dose of dabigatran 


(110 mg BID or 150 mg BID) is dependent on individual patient characteristics, so the 


results of the discrete comparisons with the separate doses are not individually 


representative of the cost-effectiveness in the total UK AF population. 


The results of the one-way and probabilistic sensitivity analyses support this finding 


of cost-effectiveness and show that conclusions are robust to alternative 


assumptions about model inputs. The deterministic sensitivity analysis shows that, 


for all comparators, the cost of treatment, monitoring cost, and patients starting age 


are among the top five variables with the largest effect on the results. Clinical 


effectiveness did not have such an influence on the base case results; the exceptions 


were mortality associated with major non-ICH bleeding (which has the greatest effect 


on the cost-effectiveness of edoxaban vs. rivaroxaban), and acute mortality for 


CRNM and major non-ICH bleeding (for the comparison of edoxaban vs. warfarin). 


Utility values in the model had little effect on the results; only the utility of stable AF 


appeared in the top 10 variables. 


Therefore, the use of edoxaban in accordance with its licensed indication represents 


a clinically effective and cost-effective allocation of NHS resources. It provides a 


once-daily option for patients with NVAF, supported by robust efficacy and safety 


data. 
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Section A – Decision problem 


1 Description of technology under assessment  


1.1 Give the brand name, approved name and, when appropriate, 
therapeutic class. For devices, provide details of any different 
versions of the same device. 


Brand name:   Lixiana®  


Approved name:  Edoxaban tosylate 


Therapeutic class: Oral anticoagulant (B01A – antithrombotic agent) 


1.2 What is the principal mechanism of action of the technology? 


Factor Xa is a serine protease that converts prothrombin to thrombin. Thrombin 


converts fibrinogen to fibrin and thus plays a central role in formation of a cross-


linked thrombus. 10-12 Factor Xa is the primary site of amplification as one molecule of 


Factor Xa catalyses the formation of ~1000 thrombin molecules. 11 Factor Xa has 


been shown to activate clotting over a much wider concentration range than thrombin 


in preclinical studies, suggesting that Factor Xa inhibitors may have a wider 


therapeutic window than thrombin inhibitors. 11 


Edoxaban tosylate (henceforth edoxaban) is an oral, highly selective, rapidly-acting, 


potent, competitively reversible, direct inhibitor of Factor Xa that can inhibit thrombin 


generation, and produces sustained inhibition of anticoagulation for up to 24 h. 13 


Edoxaban produces rapid onset of pharmacodynamic (PD) effects within 1 - 2 hours, 


which corresponds with peak edoxaban exposure (Cmax). The PD effects measured 


by anti-factor Xa assay are predictable and correlate with the dose and the 


concentration of edoxaban. As a result of FXa inhibition, edoxaban also prolongs 


clotting time in tests such as prothrombin time (PT), and activated partial 


thromboplastin time (aPTT). Changes observed in these clotting tests are expected 


at the therapeutic dose; however, these changes are small, subject to a high degree 


of variability, and not useful in monitoring the anticoagulation effect of edoxaban. 14 


Approximately 40–59% of edoxaban is bound to plasma proteins 13 and it is a 


substrate for the P-glycoprotein (P-gp) transporter; 15 however, a very limited 


proportion of edoxaban (<4%) is metabolised by the cytochrome P450. 16 


Clinical pharmacology studies of edoxaban have shown it has a predictable and 


consistent pharmacokinetic (PK) profile. The elimination half-life of edoxaban is 


approximately 10-14 h in healthy subjects, with an absolute bioavailability of 


approximately 63%. 17 Approximately 50% of the absorbed edoxaban dose 


undergoes renal elimination. 18, meaning around 35% is eliminated in the urine. 17  


Figure 1 below, taken from De Caterina 2012 19 represents the coagulation pathway 


and the different targets for several oral and parenteral anticoagulants (licenced or in 


development), including edoxaban. 
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Figure 1: Targets for new anticoagulants in the coagulation pathway 


 
Source: Adapted from De Caterina 2012 


19
 


1.3 Does the technology have a UK marketing authorisation/CE 
marking for the indications detailed in this submission? If so, 
give the date on which authorisation was received. If not, state 
current UK regulatory status, with relevant dates (for example, 
date of application and/or expected approval dates).  


Edoxaban tosylate does not currently have a UK marketing authorisation for 


preventing stroke and systemic embolism in people with atrial fibrillation. European 


Medicines Agency (EMA) filing occurred on 7th January 2014. Positive Committee for 


Medicinal Products for Human Use (CHMP) opinion is anticipated in February 2015 


and EMA marketing authorisation in May 2015. 


1.4 Describe the main issues discussed by the regulatory 
organisation (preferably by referring to the [draft] assessment 
report [for example, the EPAR]). If appropriate, state any 
special conditions attached to the marketing authorisation (for 
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example, exceptional circumstances/conditions to the 
marketing authorisation).  


Discussions with the regulator are ongoing. To date, the main issues discussed have 


related to: the efficacy and safety in subgroups; the reversibility of edoxaban effect; 


the Risk Minimisation Plan; bleeding risk; and drug interactions. The most up-to-date 


SmPC available at the time of submission has been provided, which reflects the 


outcome of these discussions.  


As Daiichi Sankyo does not have access to the draft EPAR, we are unable to provide 


a copy at this time. A version will be provided when available. 


1.5 What are the (anticipated) indication(s) in the UK? For devices, 
provide the (anticipated) CE marking, including the indication 
for use.  


Edoxaban is anticipated to be indicated for the treatment of venous 


thromboembolism (VTE) including deep vein thrombosis (DVT) and pulmonary 


embolism (PE), and prevention of recurrent VTE in adults. 


It is also expected to be indicated for the prevention of stroke and systemic embolism 


in adult patients with non valvular atrial fibrillation (NVAF) with one or more risk 


factors, such as congestive heart failure, hypertension, age ≥ 75 years, diabetes 


mellitus, prior stroke or transient ischaemic attack. 


1.6 Please provide details of all completed and ongoing studies 
from which additional evidence is likely to be available in the 
next 12 months for the indication being appraised. 


In the ongoing edoxaban clinical development programme, there is one ongoing 


study that is estimated to report within the next 12 months: 


EDOXABAN VS WARFARIN IN SUBJECTS UNDERGOING CARDIOVERSION OF 


ATRIAL FIBRILLATION (ENSURE-AF) is a Prospective, Randomized, Open-label, 


Blinded endpoint Evaluation (PROBE) parallel group study comparing edoxaban 


(DU-176b) with enoxaparin/warfarin followed by warfarin alone in subjects 


undergoing planned electrical cardioversion of non-valvular atrial fibrillation. The 


estimated completion date is August 2015. 


1.7 If the technology has not been launched, please supply the 
anticipated date of availability in the UK. 


Daiichi Sankyo intends to launch edoxaban shortly after UK marketing authorisation 


is granted. We anticipate edoxaban will be available in the UK from May 2015. 


In January 2015, the US FDA approved edoxaban to reduce the risk of stroke and 


systemic embolism (SE) in patients with nonvalvular atrial fibrillation (NVAF), with the 


following limitation of use: edoxaban should not be used in patients with creatinine 


clearance (CrCL) > 95 mL/min because of increased risk of ischaemic stroke 


compared to warfarin at the highest dose studied (60 mg). 
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The US FDA also approved edoxaban for the treatment of deep vein thrombosis 


(DVT) and pulmonary embolism (PE) following 5-10 days of initial therapy with a 


parenteral anticoagulant. 


1.8 Does the technology have regulatory approval outside the 
UK? If so, please provide details. 


Approval was obtained in Japan in September 2014 for the prevention of stroke and 


systemic embolism in patients with NVAF and for the treatment and recurrence 


prevention of VTE (DVT and PE).  


Edoxaban was approved in Japan in April 2011, for the prevention of VTE after major 


orthopaedic surgery and was launched in July 2011 under the name LIXIANATM. 


1.9 Is the technology subject to any other form of health 
technology assessment in the UK? If so, what is the timescale 
for completion? 


Daiichi Sankyo plans to submit edoxaban for appraisal by the Scottish Medicines 


Consortium (SMC) in March 2015, with a decision expected in July 2015. 


Additionally, Daiichi Sankyo plans to submit edoxaban for the treatment of VTE 


including DVT and PE, and prevention of recurrent VTE in adults for appraisal by 


NICE in February 2015. 
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1.10 For pharmaceuticals, please complete the table below. If the 
unit cost of the pharmaceutical is not yet known, provide 
details of the anticipated unit cost, including the range of 
possible unit costs. 


Table 1: Unit costs of technology being appraised 


Pharmaceutical formulation  Edoxaban tosylate is supplied as 60 mg, 30 mg, and 


15 mg tablets 


Acquisition cost (excluding VAT) £2.10 per tablet (15mg, 30mg, 60mg)  


Method of administration Oral 


Doses  The recommended dose is 60 mg Lixiana once daily, 


or 30 mg in specific patient groups (See Dose 


adjustments) 


The 15mg dose is available as a transition dose only. 


The draft SmPC includes detailed instructions for use 


of the 15mg transition dose in patients needing to 


switch from edoxaban to a VKA. 


Dosing frequency Once daily 


Average length of a course of 


treatment 


Therapy with edoxaban in NVAF patients should be 


continued indefinitely. 


Average cost of a course of 


treatment 


The provisional annual cost is £766.50 for edoxaban 


once daily. 


Anticipated average interval 


between courses of treatments 


N/A 


Anticipated number of repeat 


courses of treatments 


Therapy with edoxaban in NVAF patients should be 


continued indefinitely. 


Dose adjustments The recommended dose is 30 mg edoxaban once 


daily in patients with one or more of the following 


clinical factors:  


 Moderate or severe renal impairment (creatinine 


clearance (CrCL) 15 - 50 mL/min)  


 Body weight ≤ 60 kg 


 Concomitant use of the following P-gp inhibitors: 


cyclosporine, dronedarone, erythromycin, 


ketoconazole 


Abbreviations: CrCl; creatinine clearance; kg: kilogram; mg, milligrams; mL/min: millilitre per minute; P-
gp: P-glycoprotein. 
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1.11 For devices, please provide the list price and average selling 
price. If the unit cost of the device is not yet known, provide 
details of the anticipated unit cost, including the range of 
possible unit costs.  


Not applicable.  


1.12 Are there additional tests or investigations needed for 
selection, or particular administration requirements for this 
technology? 


The use of edoxaban is not subject to any additional tests or investigations for patient 


selection compared to routine clinical practice as, prior to starting NOACs, renal 


function (RFT) and liver function tests (LFT) must be checked. 


However treatment with edoxaban requires the lower (30mg) dose in patients with 


moderate to severe renal failure (CrCL 15-50 mL/min). As a result, the assessment of 


renal function may be required; however these tests are not above and beyond what 


would normally be assessed for these patients. According to ESC guidelines for the 


management of atrial fibrillation, assessment of renal function (by CrCl) is mandatory 


for all NOACs. 20 Indeed, renal function should be assessed annually in patients with 


normal (CrCl ≥80 mL/min) or mild (CrCl 50–79 mL/min) renal impairment, and 


perhaps 2–3 times per year in patients with moderate (i.e. creatinine clearance 30–


49 mL/min) renal impairment. 20  The NICE clinical guideline on the management of 


atrial fibrillation also notes that the clinical features of the patient should be evaluated 


prior to choosing an appropriate anticoagulant. 7   


No additional monitoring is therefore required because of edoxaban. 


1.13 Is there a need for monitoring of patients over and above 
usual clinical practice for this technology?  


There is no general need for monitoring of patients on edoxaban over and above 


usual clinical practice, as recommended by NICE with regard to the use of currently 


available Non-VKA Oral Anticoagulants (NOACs) 21. Therefore, it is anticipated there 


will be a reduction in the need for anticoagulation monitoring compared to warfarin.  


1.14 What other therapies, if any, are likely to be administered at 
the same time as the intervention as part of a course of 
treatment? 


There is no requirement to administer other therapies at the same time as edoxaban.  
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2 Context  


2.1 Please provide a brief overview of the disease or condition for 
which the technology is being used. Include details of the 
underlying course of the disease. 


Natural history of atrial fibrillation 


Atrial fibrillation (AF) is the most common cardiac arrhythmia caused by irregular 


electrical signals generated throughout the atria of the heart. This supraventricular 


arrhythmia characterised by loss of synchronous atrial mechanical activity can have 


adverse consequences related to a reduction in cardiac output (possibly resulting in 


symptoms) and to left atrial appendage thrombus formation (resulting in an increased 


risk of stroke and peripheral embolisation). 1 


AF is known to progress from short episodes to longer more frequent attacks and 


sustained forms of arrhythmia, ultimately progressing to final expression as an 


irreversible cardiac arrhythmia. The longer AF persists, the more difficult it is to 


restore and maintain sinus rhythm. 1 


ESC classification distinguishes five types of AF based on the presentation and 


duration of the arrhythmia: first diagnosed, paroxysmal, persistent, long-standing 


persistent, and permanent AF. 20 


In 90% of cases, AF occurs in patients with underlying heart disease. 22 The majority 


of patients with AF have hypertension. Other common cardiac abnormalities include 


ischaemic heart disease, mitral valve disease, hypertrophic cardiomyopathy, and 


dilated cardiomyopathy. Less common causes of AF that can trigger the 


development of atrial fibrosis include: restrictive cardiomyopathies such as 


amyloidosis, constrictive pericarditis, cardiac tumours, and severe pulmonary 


hypertension.  


Non-valvular AF has been defined by the ACC/AHA/ESC Guidelines in 2001 as 


cases in which the rhythm disturbance occurs in the absence of rheumatic mitral 


stenosis or a prosthetic heart valve. 23 and is the most frequently AF type diagnosed 


in UK based on the PREFER AF registry (98.1% of AF patients). 24 


Clinical features of atrial fibrillation 


AF is often asymptomatic, and it is not unusual for a patient to first become aware of 


AF during a routine physical examination. When symptoms occur, they are 


commonly associated with rapid ventricular rate. 25 If symptoms occur, the, most 


common symptoms of AF are palpitations, fatigue, dyspnoea, effort intolerance, and 


light-headedness. 26 In some patients with persistently elevated ventricular rates, 


cardiomyopathy may occur, leading to heart failure as the prominent manifestation of 


AF. Patients with AF can also present with an acute ischaemic stroke, TIA, or 


systemic embolism. 2  


Because most cases of AF are associated with other medical conditions, a detailed 


medical history assessing the presence of angina, hyperthyroidism, or lung disease 


is important. A previous history of stroke or TIA, hypertension, diabetes, heart failure 
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or rheumatic fever may indicate that a patient with AF is at increased risk of 


thromboembolism. 2 


Risk factors for stroke in atrial fibrillation 


Patients with AF have a substantial risk of stroke and systemic thromboembolism 


compared with age-matched people in sinus rhythm. This risk depends on 


comorbidities and demographic factors, and ranges from less than 1% to more than 


20% per year. 27 The important independent prognostic factors for an increased risk 


of AF-related stroke are increasing age, a history of previous TIA or stroke, 


hypertension, diabetes mellitus, and evidence of moderate to severe left ventricular 


systolic dysfunction.  


The complexity of the factors that influence thromboembolic risk in patients with AF 


necessitated the development of risk stratification schemes (i.e. CHADS2 and 


CHA2DS2-VASc score) to identify the subgroup of patients who will benefit from 


anticoagulation.25;28 


The risk factors measured by the CHADS2 scoring system are congestive heart 


failure (1 point allocated), hypertension (1 point), age as or over 75 years (1 point), 


diabetes mellitus (1 point), and previous stroke or TIA (2 points), while the CHA2DS2-


VASc scoring algorithm includes additional stroke risks (i.e., presence of vascular 


disease (1 point), age 65-74 years (1 point), and female gender (1 point)) and an 


extra point is allocated to the risk factor “age as or over 75 years”. 29 NICE guidelines 


recommend oral anticoagulation in patients with a CHADS2-VASc score of 1 or 


greater. 7 


AF is associated with an approximately five-fold increase in the risk of stroke and a 


two-fold increase in the risk of all-cause mortality. 2;3 At least 15% to 20% of all 


ischaemic strokes occur in patients with AF, and this risk of ischaemic stroke 


increases with age. 4 Not only is the stroke risk higher in patients with AF, but also, 


the risk of stroke recurrence is higher compared to non-AF patients.30 Strokes are 


significantly more severe, and more likely to be fatal, in patients with AF compared 


with those without AF. In the EuroHeart Failure Survey including 10,701 patients 


hospitalised for heart failure, death related to stroke was higher in AF patients (11%) 


compared to non-AF patients (4%).31 Moreover, in non-fatal cases, strokes in AF 


patients are associated with greater functional disability compared to non-AF 


patients.30-32 


Prevalence of AF 


The prevalence of AF was estimated at 1.76% in England according to the GRASP-


AF registry 5 and 1.85% in Wales according to data from the National Health Service 


(NHS) Quality and Outcomes Framework for 2012/2013. 6 AF occurs more frequently 


in men than in women and rarely affects people aged less than 50 years. However it 


increases to almost 1% in people aged 55-64 and 11% at 85 years based on data 


from the General Practice Research Database (GPRD). 33;34 The prevalence of AF is 


estimated to at least double in the next 50 years as the average age of populations 


within Europe increases. 28 


Overall, prevalence of AF in patients with associated cardiovascular disease (CVD) is 


higher compared to that in the overall population.35 The explanation for this is that 
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these conditions are responsible for structural and electrophysiological changes in 


the heart, which can lead to development of AF.36;37 The presence of underlying 


CVD, both chronic (e.g. heart failure and hypertension) and acute (e.g. acute 


coronary syndrome (ACS) or acute myocardial infarction (AMI)), has a large effect on 


the prevalence and incidence of AF. 


In the UK, the annual incidence of stroke was estimated at approximately 152,000 


with a rate 25% higher in men than women. 38 


Prevention of stroke related AF 


Oral anticoagulants, including vitamin K antagonists (VKAs) and the NOACs are the 


mainstay of stroke prevention in AF.39 However, based on the Sentinel Stroke 


National Audit Programme of the Royal College of Physicians, only 36% of patients 


admitted with stroke to hospitals in England, Wales and Northern Ireland in the first 3 


months of 2013, received an anticoagulant. 7 This shortfall in the prescribing of 


anticoagulants could be explained by perceived risk of anticoagulation. Indeed, VKAs 


are associated with several limitations including a high variability of effect due to 


several drug-drug and drug-food interactions, a narrow therapeutic window, and a 


slow onset of action. 


The addition of edoxaban to the prescribing schedule in England and Wales will 


provide patients with an alternative treatment for stroke prevention in atrial fibrillation 


(SPAF) with a once-daily dosage, a rapid onset of action, minimal food and drug 


interactions and no requirement for routine anticoagulation monitoring.  


Economic burden 


Estimates of the economic burden posed by AF and stroke prevention in Europe are 


critical in light of an ageing population and constrained public finances. The costs of 


AF are driven by the consequences of AF-related complications such as strokes, 


hospitalisations, 40;41 and loss of productivity.42 


A study  which included 3000 patients who had suffered a stroke from the South 


London Stroke Register (SLSR), estimated the cost of stroke care in UK to be around 


£9 billion a year with the total annual direct care cost estimated to be approximately 


49% and hospitalisations 10% of this total.43 


2.2 Please provide the number of patients covered by this 
particular therapeutic indication in the marketing authorisation 
and also including all therapeutic indications for the 
technology, or for which the technology is otherwise 
indicated, in England and Wales and provide the source of the 
data. 


The marketing authorisation is anticipated to cover the population of patients with 


non-valvular atrial fibrillation at risk of stroke and systemic embolism. 


According to the GRASP-AF registry, the AF prevalence rate was estimated at 1.76% 


per year in England, which corresponds to an estimated 985,813 patients diagnosed 


with AF each year (assuming a total number of registered patients in practices at 


56,012,096). 5  
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In Wales, there were 58,787 patients registered and diagnosed with AF in 


2012/2013, which corresponds to a prevalence rate of 1.85%. 44 


Estimates suggest that at least 75% of AF is non-valvular 45 and 78.8% of patients 


are at risk of stroke (i.e., with a CHADS2 risk score ≥1) 46. Assuming these rates, the 


number of patients eligible for treatment with edoxaban is estimated at 582,615 in 


England and 34,743 in Wales. 


Table 2: Estimated number of patients eligible for edoxaban in England and Wales 


  Rate England Wales 


Number of AF patients   985,813 58,787 


Number of NVAF patients 75% 739,360 44,090 


Number of NVAF patients at risk of stroke 78.80% 582,615 34,743 


 


2.3 Please provide information about the life expectancy of people 
with the disease in England and Wales and provide the source 
of the data. 


The life expectancy of people with AF is reduced compared to the life expectancy of 


the general population within England and Wales. According to information from the 


Office for National Statistics (ONS) on life expectancy in the general population, at 


the age of 65, men have a life expectancy of a further 18 years in England, 17.5 


years in Wales; and women a further 20.6 years in England, 20.2 years in Wales. 47  


Data from the Framingham heart study showed an effect of AF on life expectancy; 


the median survival of patients with AF aged 55-64 years was 12.6 years for men 


and 12.1 years for women. 48   


2.4 Please give details of any relevant NICE guidance or protocols 
for the condition for which the technology is being used. 
Specify whether any specific subgroups were addressed. 


NICE Technology Appraisal Guidance 


NICE has issued technology appraisal guidance on dabigatran etexilate (TA 249), 


rivaroxaban (TA 256) and apixaban (TA 275). 49-51 


Dabigatran etexilate was recommended in March 2012 as an option for the 


prevention of stroke and systemic embolism within its licensed indication, that is, in 


people with non valvular atrial fibrillation with one or more of the following risk factors:  


 previous stroke, transient ischaemic attack or systemic embolism, 


 left ventricular ejection fraction below 40% symptomatic heart failure of New 


York Heart Association (NYHA) class 2 or above, 


 age 75 years or older; or 


 age 65 years or older with one of the following: diabetes mellitus, coronary 


artery disease or hypertension. 
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Rivaroxaban was recommended in May 2012 as an option for the prevention of 


stroke and systemic embolism within its licensed indication, that is, in people with 


nonvalvular atrial fibrillation with one or more risk factors such as: 


 congestive heart failure, 


 hypertension, 


 age 75 years or older, 


 diabetes mellitus; or 


 prior stroke or transient ischaemic attack. 


Apixaban was recommended in January 2013 as an option for preventing stroke and 


systemic embolism within its marketing authorisation, that is, in people with 


nonvalvular atrial fibrillation with one or more risk factors such as: 


 prior stroke or transient ischaemic attack, 


 age 75 years or older, 


 hypertension, 


 diabetes mellitus; or 


 symptomatic heart failure. 


 


NICE clinical guidelines 


In addition to these technology appraisals, NICE has recently published new 


guidelines for the management of atrial fibrillation, (CG180), including 


recommendations about the treatment of AF with anticoagulants 7:  


 Anticoagulation therapy may be achieved with apixaban, dabigatran etexilate, 


rivaroxaban or vitamin K antagonists. It recommends that the options for 


anticoagulation should be discussed with the patient and the choice based on 


their clinical features and preferences. The NICE guideline makes no 


recommendations for using one anticoagulant over another. 


 Anticoagulation should be considered for men with a CHA2DS2-VASc score of 


1 and offered to men and women with a CHA2DS2-VASc score of 2 or above, 


taking their bleeding risk into account.  


 Anticoagulation should be reassessed for a person with poor anticoagulation 


control with vitamin K antagonists shown by any of the following: 


o Two International Normalised Ratio (INR) values higher than 5 or one 


INR value higher than 8 within the past 6 months, 


o Two INR values less than 1.5 within the past 6 months, 


o Time in Therapeutic Range (TTR) less than 65% (the calculation is 


over a maintenance period of at least 6 months). 
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 If poor anticoagulation control with vitamin K antagonists cannot be improved, 


the clinician should evaluate the risks and benefits of alternative stroke 


prevention strategies and discuss these with the patient. 


 This guideline (which supersedes the previous NICE guideline on the 


management of atrial fibrillation) now recommends that aspirin monotherapy 


should not be prescribed to people with atrial fibrillation solely on account of 


stroke prevention. 


2.5 Please present the clinical pathway of care that depicts the 
context of the proposed use of the technology. Explain how 
the new technology may change the existing pathway. If a 
relevant NICE clinical guideline has been published, the 
response to this question should be consistent with the 
guideline and any differences should be explained.  


The current clinical pathway of care for patients with NVAF in England and Wales is 


shown in Figure 2. It is anticipated that edoxaban would offer an alternative 


pharmacotherapy to other NOACs (apixaban, dabigatran etexilate, rivaroxaban) and 


warfarin within the existing pathway for adult patients with NVAF. 
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Figure 2: Stroke risk stratification algorithm 


 
Source: NICE Guidance CG180 


7
 


2.6 Please describe any issues relating to current clinical practice, 
including any variations or uncertainty about best practice. 


Use of VKAs such as warfarin can be challenging in clinical practice due to their 


narrow therapeutic window, the requirement for routine monitoring and dose 


adjustments, their unpredictable dose response, the slow onset of action, and the risk 


of bleeding. 


Minor changes in plasma concentration can lead to major clinical issues, such as 


development of a hypercoagulable state or bleeding due to over-anticoagulation. As 


a result, VKA dosing must be guided by INR monitoring.52 An INR between 2.0 and 


3.0 is recommended for most patients with NVAF who receive warfarin.23;53 A recent 


multinational meta-analysis/meta-regression study which included VKA study groups 


from Europe/UK, Asia, Israel and North America, showed that only 61% of patients 


spent their time within the therapeutic range (INR 2-3).54 Studies have shown that 


increasing the percentage of time a patient spends within a therapeutic INR range 


decreases their likelihood of stroke and bleeding.  


INR monitoring induces burden for the patient and impacts patient’s quality of life. In 


a quality of life questionnaire validation study conducted on patients with DVT, the 


‘hassle with monitoring’ domain was significantly correlated with the SF-36 general 


health and mental health domains, indicating that mandatory visits to the clinic for 
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blood monitoring have a negative impact on patient perception of general health and 


emotional distress.55 The requirement for dose adjustment may increase the risk of 


accidental overdose. This makes it extremely challenging for physicians to maintain 


patients in the recommended therapeutic range, and equally cumbersome for 


patients with the need for frequent monitoring.  


One of the many problems with anticoagulation with VKAs is the high inter-individual 


and intra-individual variation in INRs.28 Warfarin has 40-fold variability in dose (doses 


range from 0.5 to 20 mg a day) in different patients to reach the same effect, and 


food interactions, drug-drug interactions, and genetic factors contribute to this 


variability. More than 120 drug and food interactions have been reported for 


warfarin.56 Drug-drug interactions occur with drugs that compete with the cytochrome 


2C9 (CYP2C9). Some drugs also interfere with the intestinal absorption of VKAs.56 


VKAs are also characterised by a slow onset of action as it can take three to seven 


days to reduce endogenous levels of vitamin K-dependent coagulation factor activity 


and reach therapeutic levels of anticoagulation.  


Even though VKAs are recommended in the clinical guidelines, these agents are 


under prescribed in clinical practice. This underuse is driven by safety and 


convenience issues associated with the use of VKAs.57 as shown in a survey of 


senior UK hospital physicians, experience of bleeding events and fear of bleeding 


appeared to reduce prescription of oral anticoagulation therapy.58  


NVAF treatment approach has been evolving in recent years with the entry of 


NOACs. NOACs have proven efficacy and safety in large clinical trials and are 


indicated for use in NVAF, however the level of uptake is low and there is still a 


significant proportion of patients requiring anticoagulation that are not receiving it. 


This is especially true now that the updated NICE AF guidelines recommend that 


aspirin monotherapy should not be prescribed to people with atrial fibrillation solely 


on account of stroke prevention. 7   


In this context, patients with AF who need chronic anticoagulation for the prevention 


of stroke need a safe, efficient simple treatment that provides appropriate protection, 


particularly for challenging groups such as fragile patients and those with 


comorbidities. Furthermore, patients need a treatment option that provides them with 


reassurance through clear dosing guidance. 


2.7 Please identify the main comparator(s) and justify their 
selection. 


The main comparators, as defined in the final scope, are the interventions 


recommended to prevent stroke in the AF guidelines in UK 7: vitamin K antagonist 


(VKAs; e.g. warfarin), and non-VKA oral anticoagulants such as the direct thrombin 


inhibitor dabigatran etexilate and direct factor Xa inhibitors rivaroxaban and 


apixaban. 
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2.8 Please list therapies that may be prescribed to manage 
adverse reactions associated with the technology being 
appraised.  


Edoxaban, like all anticoagulants, increases the risk of bleeding. As there is no 


specific antidote for bleeds while on any of the non-VKA oral anticoagulants, the 


edoxaban SPC recommends in case of bleeding to promptly evaluate any signs or 


symptoms of blood loss and discontinue edoxaban in patients with clinically 


significant active bleeding.  


A number of reversal agents are currently under development. These include the 4- 


factor prothrombin complex concentrate (4F-PCC) which has been investigated 


recently in a phase I trial. The study demonstrated that, for life-threatening bleedings 


that cannot be controlled, the administration of a 4F-PCC at 50 iU/kg reverses the 


effects of edoxaban 30 minutes after completing the infusion. 59  


The SmPC states that for life-threatening bleeding that cannot be controlled with the 


measures such as transfusion or haemostasis, the administration of a 4-factor 


prothrombin complex concentrate (PCC) at 50 iU/kg has been shown to reverse the 


effects of edoxaban 30 minutes after completing the infusion. 


Recombinant factor VIIa (r-FVIIa) can also be considered. However, there is limited 


clinical experience with the use of this product in individuals receiving edoxaban. 


2.9 Please identify the main resource use to the NHS associated 
with the technology being appraised. Describe the location of 
care, staff usage, administration costs, monitoring and tests. 
Provide details of data sources used to inform resource 
estimates and values. 


The main resource use to the NHS associated with edoxaban is the acquisition cost 


of the drug. No additional costs are anticipated to arise based on location of care, 


staff usage, administration costs, monitoring or tests. As INR monitoring is 


unnecessary with edoxaban, a reduction in INR monitoring required with warfarin 


treatment is expected. No additional laboratory testing is expected to be 


recommended compared to other NOACs. 


2.10 Does the technology require additional infrastructure to be put 
in place?  


Edoxaban does not require additional infrastructure to be put in place.  
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3 Equality  


3.1 Identification of equality issues 


There are no equality issues surrounding the use of edoxaban in stroke prevention in 


non-valvular atrial fibrillation. 


3.1.1 How has the analysis addressed these issues? 


Not applicable. 
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4 Innovation 


4.1 Discuss whether and how you consider the technology to be 
innovative in its potential to make a significant and substantial 
impact on health-related benefits, and whether and how the 
technology is a ‘step-change’ in the management of the 
condition. 


Warfarin has been established as the standard of care to reduce the risk of stroke in 


patients with AF, but it is associated with several limitations, including the following 60: 


unpredictable PK and PD; numerous drug and dietary interactions; genetic variability 


in metabolism response; and a narrow therapeutic window requiring frequent 


monitoring and dose adjustments to maintain a therapeutic level of anticoagulation. 


By contrast, the currently NICE-recommended NOACs have predictable PK/PD, have 


minimal interactions with other drugs compared to VKAs, and do not require INR 


monitoring. However, rivaroxaban is also associated to several limitations, including: 


the need to be administered with a meal; and the use of an initiation dose which 


differs from its maintenance dose. 61 Similarly, dabigatran is limited by its need to be 


taken twice daily; its association with dyspepsia; and that the tablets are not stable 


outside of their blister pack, so they cannot be added to any pill organiser, which is 


often done by pharmacists for patients with multiple medications to help patients 


remember to take them on the right day and at the right time. 62 


Edoxaban may provide a convenient alternative to comparators without 


compromising efficacy or safety. Like the other NOACs, edoxaban does not require 


any INR monitoring; it has predictable PK/PD, and has minimal interactions with 


other drugs. By contrast, it can be taken with or without food, is once-daily and is 


stable outside its blister pack. Furthermore, that the dose of edoxaban can be halved 


in specific patient groups anticipated to be at increased risk of edoxaban 


overexposure (i.e. patients with moderate or severe renal impairment, low body 


weight ≤ 60 kg or concomitant use of P-gp inhibitors) provides a very simple dosing 


regimen both for physician and patient.  


Lastly, as described above in Section 2.8, the administration of a 4-factor 


prothrombin complex concentrate (PCC) has been shown to reverse the effects of 


edoxaban in the case of uncontrolled bleeding. Edoxaban is currently the only NOAC 


to include such guidance in its SmPC based on clinical data. 


4.2 Discuss whether and how you consider that the use of the 
technology can result in any potential significant and 
substantial health-related benefits that are unlikely to be 
included in the quality-adjusted life year (QALY) calculation.  


The use of edoxaban may result in potential convenience benefits, since INR 


monitoring is not required, as is the case with VKAs. Poor compliance may 


eventually lead to undesired health outcomes such as stroke/recurrence. 


Edoxaban may also lead to improved health-related benefits due to the absence of 


lifestyle limitations on account of the absence of significant drug-drug or drug-food 
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interactions, and its ease of use as a once-daily medication. Once daily regimens of 


medication do enhance patient adherence and compliance to therapy. 63 


For reasons presented above (monitoring, compliance, lifestyle changes), warfarin 


has been shown to have an impact on quality-of-life. A study has estimated that 


warfarin was associated with a disutility of 0.012, compared with NOACs. 64 


These consequences were not considered in the base case model but were taken 


into account in a sensitivity analysis. As a result, the costs per QALY for edoxaban 


in the base case analysis are likely to be conservative estimates.  


4.3 Please identify the data you have used to make these 
judgements, to enable the Appraisal Committee to take 
account of these benefits. 


Data are taken from peer-reviewed publications 63;64, the ENGAGE AF-TIMI 48 


clinical study report and the summary of product characteristics for edoxaban. 
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5 Statement of the decision problem  


Key parameter Final scope issued by NICE Decision problem 


addressed in the 


submission 


Rationale if different from the scope 


Population  Adults with non-valvular atrial fibrillation who are at risk of 


stroke or systemic embolism 


As per NICE scope N/A 


Intervention Edoxaban tosylate As per NICE scope N/A 


Comparator(s)  Warfarin 


 Apixaban  


 Dabigatran etexilate  


 Rivaroxaban 


As per NICE scope N/A 


Outcomes  Stroke, 


 systemic embolism, 


 myocardial infarction, 


 transient ischaemic attacks, 


 mortality, 


 adverse effects of treatment including haemorrhage, 


 health-related quality of life. 


As per NICE scope N/A 


Economic analysis The reference case stipulates that the cost effectiveness 


of treatments should be expressed in terms of incremental 


cost per quality-adjusted life year. 


As per NICE scope N/A 
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Key parameter Final scope issued by NICE Decision problem 


addressed in the 


submission 


Rationale if different from the scope 


The reference case stipulates that the time horizon for 


estimating clinical and cost effectiveness should be 


sufficiently long to reflect any differences in costs or 


outcomes between the technologies being compared. 


Costs will be considered from an NHS and Personal 


Social Services perspective. 


Subgroups to be 


considered 


If evidence allows, consideration will be given to 


subgroups defined by:  


 time in therapeutic range on warfarin. 


 level of stroke/thromboembolic risk. 


As per NICE scope   


Special 


considerations, 


including issues 


related to equity or 


equality  


None N/A N/A 


Abbreviations: N/A, not applicable 
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Section B – Clinical and cost effectiveness 


6 Clinical evidence 


6.1 Identification of studies 


6.1.1 Describe the strategies used to retrieve relevant clinical data, both 
from the published literature and from unpublished data that may be 
held by the manufacturer or sponsor. The methods used should be 
justified with reference to the decision problem. Sufficient detail 
should be provided to enable the methods to be reproduced, and 
the rationale for any inclusion and exclusion criteria used should be 
provided. Exact details of the search strategy used should be 
provided in section 10.2, appendix 2. 


Two systematic reviews were conducted to retrieve relevant clinical data from the 


published literature regarding the efficacy and safety of edoxaban and relevant 


comparators as outlined in the scope.  


1. Randomised controlled trial (RCT) evidence on the efficacy and safety of 


edoxaban and relevant comparators for stroke prevention in patients with 


non-valvular atrial fibrillation (NVAF)  


2. Non-RCT evidence on the efficacy and safety of edoxaban for stroke 


prevention in patients with non-valvular atrial fibrillation (NVAF).  


The RCT systematic review was also conducted to inform a network meta-analysis 


(NMA). 


The searches were supplemented by hand searching the bibliographies of relevant 


review articles and conference proceedings.  


Using Boolean operators, the searches combined terms (including MeSH headings 


as appropriate) for atrial fibrillation, pharmacological intervention(s) of interest, and 


clinical trial design. 


The search strategy for RCT evidence is provided in Section Error! Reference 


source not found. (Appendix 2) and for non-RCT evidence in Section Error! 


Reference source not found. (Appendix 6).  


6.2 Study selection  


6.2.1 Describe the inclusion and exclusion selection criteria, language 
restrictions and the study selection process. A justification should 
be provided to ensure that the rationale is transparent. A suggested 
format is provided below. 


Studies identified were initially assessed based on title and abstract (i1). Papers not 


meeting the inclusion criteria were excluded, and allocated a “reason code” to 


document the rationale for exclusion (e1). Papers included after this stage were then 


assessed based on the full text (i2). Further papers were excluded, yielding the final 


data set for interrogation (i3). The final included data set consisted of clinical studies 


for edoxaban (i4). 
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The full text of the final data set was also screened for studies suitable for the NMA 


(i5).  


Inclusion and exclusion selection criteria for the RCT search are detailed in Table 3 


for non-RCT search in Table 4.  


Table 3: Eligibility criteria for RCT search 


 Description Justification 


Inclusion criteria 


Population  Adults (≥18 years) with non-valvular atrial 
fibrillation who are at risk of stroke or systemic 
embolism 


Consistent with scope 


Interventions   Warfarin  


 Apixaban 


 Rivaroxaban 


 Dabigatran 


 Edoxaban 


Consistent with scope 


Outcomes   Stroke (All-cause, ischaemic, haemorrhagic, 


disabling, fatal),  


 Systemic embolism,  


 Myocardial infarction,  


 Transient ischaemic attack,  


 Mortality (All-cause, cardiovascular),  


 Major / minor bleeding 


 Clinically relevant non-major bleeding  


 Major gastrointestinal bleeding 


 Fatal bleeding 


 Intracranial bleeding 


 Life-threatening bleeding 


Consistent with scope 


Study design  RCTs  Non-RCT studies were 


identified through a 


separate search 


Exclusion criteria 


Population  Subjects <18 y, patients with valvular/rheumatic 
AF 


  


Interventions  Studies not investigating edoxaban or relevant 
comparator 


  


Outcomes  Studies not reporting the outcomes listed in the 
scope 


  


Study design  Non-RCT Non-RCT studies were 
identified through a 
separate search 


Abbreviations: AF, atrial fibrillation; RCT, randomised controlled trial 
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Table 4: Eligibility criteria for Non-RCT search 


 Description Justification 


Inclusion criteria 


Population  Adults (≥18 years) with non-valvular atrial 
fibrillation who are at risk of stroke or systemic 
embolism 


Consistent with scope 


Interventions Edoxaban Consistent with scope 


Comparators No restriction on comparator Consistent with scope 


Outcomes  Stroke (All-cause, ischaemic, haemorrhagic, 


disabling, fatal),  


 Systemic embolism,  


 Myocardial infarction,  


 Transient ischaemic attack,  


 Mortality (All-cause, cardiovascular),  


 Major / minor bleeding 


 Clinically relevant non-major bleeding  


 Major gastrointestinal bleeding 


 Fatal bleeding 


 Intracranial bleeding 


 Life-threatening bleeding 


Consistent with scope 


Study 
design 


Non- RCTs including cohort studies (prospective, 
retrospective), case-control studies, cross-
sectional studies 


RCT studies were 
identified through a 
separate search 


Exclusion criteria 


Population  Subjects <18 y, patients with valvular/rheumatic 
AF 


  


Interventions  Studies not investigating edoxaban or relevant 
comparator 


  


Comparators  No restriction on comparator   


Outcomes  Studies not reporting the outcomes listed in the 
scope 


  


Study 
design  


RCTs RCT studies were 
identified through a 
separate search 


Abbreviations: AF, atrial fibrillation; RCT, randomised controlled trial 


6.2.2 A flow diagram of the numbers of studies included and excluded at 
each stage should be provided using a validated statement for 
reporting systematic reviews and meta-analyses such as the 
QUOROM statement flow diagram (www.consort-
statement.org/?o=1065). The total number of studies in the 
statement should equal the total number of studies listed in 
section 6.2.4. 


The schematic for the systematic review of RCT evidence is shown in Error! 


Reference source not found. (in Appendix 2, section Error! Reference source not 


found.).The systematic review was conducted between 28th April and 8th May 2014. 



http://www.consort-statement.org/?o=1065

http://www.consort-statement.org/?o=1065
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Following assessment and exclusion of studies based on title, abstract and full text, 


52 publications satisfied the selection criteria. 


An update of the systematic review, using the same search strategy, was conducted 


between the 24th November and 03rd December 2014 (with a date restriction of 2014 


to present). The update identified a further 18 records. Aditionally, 27 abstracts were 


found after conference proceeding search. 


In total 97 records, of which 4 relevant peer-reviewed articles investigated the 


intervention of interest (edoxaban):  


 ENGAGE AF-TIMI 48 9 


 DU176b-PRT018 (NCT00504556) 65 


 DU176b-C-J226 (NCT00806624) 66 


 DU176b-C-J225 (NCT00829933) 67 


A total of 4 studies, including one edoxaban RCT, one dabigatran RCT, one 


rivaroxaban RCT and one apixaban RCT were identified for inclusion in the NMA, 


further details of which are reported in Section 6.7.  


The schematic for the systematic review of non-RCT evidence is shown in Error! 


Reference source not found. (in Appendix 6, section Error! Reference source not 


found.). The systematic review was conducted between 30th April and 8th May 


2014. Following assessment and exclusion of studies based on title, abstract and full 


text no records for non-RCTs were identified.  


An update of the systematic review, using the same search strategy, was conducted 


between the 24th November and 03rd December 2014 (with a date restriction of 2014 


to present). No records were identified. 


6.2.3 When data from a single RCT have been drawn from more than one 
source (for example, a poster and a published report) and/or when 
trials are linked (for example, an open-label extension to an RCT), 
this should be made clear. 


In total the systematic review identified four RCTs in the population of interest.  


Data for edoxaban within this submission are reported from the following sources. 


ENGAGE AF-TIMI 48 is reported in Section 6.5. Data from DU176b-C-J225, 


DU176b-C-J226J226 and DU176b-PRT018PRT018 are reported in Section Error! 


Reference source not found.. 


Table 5: List of data sources for edoxaban 


Trial name Trial number Data source 


ENGAGE AF-TIMI 
48 (NCT00781391) 


DU176b-C-U301  CSR 
68


 


 Publication – Giugliano 2013 
9
  


NCT00504556  DU176b-PRT018  Publication – Weitz 2010 { Weitz J, 2010 
280 /id 


NCT00829933 DU176b-C-J225  Publication – Yamashita 2012 
67


  


NCT00806624  DU176b-C-J226  Publication – Chung 2011 
66
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Abbreviations: CSR, clinical study report. 


 


Complete list of relevant RCTs 


6.2.4 Provide details of all RCTs that compare the intervention with other 
therapies (including placebo) in the relevant patient group. The list 
must be complete and will be validated by independent searches 
conducted by the Evidence Review Group. This should be presented 
in tabular form. A suggested format is presented below. 


The systematic review of clinical evidence identified four RCTs of edoxaban in the 


population of interest to this submission (Table 6). 
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Table 6: List of relevant RCTs 


Study no. 
(acronym) 


Intervention Active 
control/ 


comparator 


Population Number of 
patients 


Trial duration Primary study ref. 


Primary Phase III RCTs 


ENGAGE AF-
TIMI 48 
(DU176b-C-
U301) 


 


 Edoxaban 30 mg/15 mg 
DR OD 


 Edoxaban 60 mg/30 mg 
DR OD 


 Warfarin Adult patients ≥ 21 
years old with NVAF 
with a CHADS2 score 
of 2 or more 


N= 21,105 Median follow-up of 2.8 years 
68


 


Phase II RCTs 


DU176b-C-J225  DU-176b low dose OD 


 DU-176b intermediate 
dose OD 


 DU-176b high dose OD 


 Warfarin Adult patients ≥ 21 
years old with NVAF 
with at least one of 
the risk factors for 
embolism 


N=536 12 weeks 
67


 


DU176b-C-J226  DU-176b low dose OD 


 DU-176b high dose OD 


 Warfarin Adult patients aged 
18 to 80 years, with 
NVAF with a 
CHADS2 score of 1 
or more 


N=235 12 weeks 
66


 


DU176b-
PRT018 


 Edoxaban 30 mg OD 


 Edoxaban 60 mg OD 


 Edoxaban 30 mg BD 


 Edoxaban 60 mg BD 


 Warfarin Adult patients aged 
18 to 80 years, with 
persistent NVAF with 
a CHADS2 score of 2 
or more 


N=1,146 3 months 65 


Abbreviations: BD, Twice daily; OD, once daily 
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6.2.5 Please highlight which of the RCTs identified above compares the 
intervention directly with the appropriate comparator(s) with 
reference to the decision problem. If there are none, please state 
this. 


One primary Phase III study compares the intervention with one of the named 


comparators in the decision problem: 


 ENGAGE AF-TIMI 48 compared both once-daily high-dose edoxaban (60mg 


or dose-reduced 30mg; i.e. 60 mg / 30 mg DR) and once-daily low-dose 


edoxaban (30mg or dose-reduced 15mg; i.e. 30 mg / 15 mg DR) to warfarin 


(target INR 2.0-3.0).  


For patients randomised to either the 60mg or the 30mg group, the dose was halved 


if any of the following characteristics were present at the time of randomisation or 


during the study: estimated creatinine clearance of 30 to 50 ml per minute, a body 


weight of 60 kg or less, or the concomitant use of verapamil, quinidine or 


dronedarone. Indeed, PK modelling and simulation showed that patients with low 


body weight, moderate-to-severe renal dysfunction, or concomitant use of a potent P-


glycoprotein inhibitor should have the edoxaban dose reduced by 50%. 9 


The Phase III ENGAGE AF-TIMI 48 is reported in full in this submission. A summary 


of the largest Phase II dose-ranging study with any NOAC in patients with AF 


(DU176b-PRT018) is provided as supporting evidence in section Error! Reference 


source not found. and thereferences for the phase II studies DU176b-C-J225, 


DU176b-C-J226 are provided in Table 6. 


6.2.6 When studies identified above have been excluded from further 
discussion, a justification should be provided to ensure that the 
rationale for doing so is transparent. For example, when studies 
have been identified but there is no access to the level of trial data 
required, this should be indicated. 


No identified studies were excluded from further discussion. 


List of relevant non-RCTs 


6.2.7 Please provide details of any non-RCTs (for example experimental 
and observational data) that are considered relevant to the decision 
problem and a justification for their inclusion. Full details should be 
provided in section 6.8 and key details should be presented in a 
table; the following is a suggested format. 


No relevant non-RCTs were identified. 
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6.3 Summary of methodology of relevant RCTs 


6.3.1 As a minimum, the summary should include information on the 
RCT(s) under the subheadings listed in this section. Items 2 to 14 of 
the CONSORT checklist should be provided, as well as a CONSORT 
flow diagram of patient numbers (www.consort-statement.org). It is 
expected that all key aspects of methodology will be in the public 
domain; if a manufacturer or sponsor wishes to submit aspects of 
the methodology in confidence, prior agreement must be requested 
from NICE. When there is more than one RCT, the information 
should be tabulated. 


Please note that in the sections below, once-daily high-dose edoxaban (60mg, 


including those dose-reduced to 30mg) will be referred to as edoxaban 60 mg / 30 


mg DR and once-daily low-dose edoxaban (30mg, including those dose-reduced to 


15mg) as 30 mg / 15 mg DR. 



http://www.consort-statement.org/
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Methods 


6.3.2 Describe the RCT(s) design (for example, duration, degree and method of blinding, and randomisation) and interventions. 
Include details of length of follow-up and timing of assessments. The following tables provide a suggested format for 
when there is more than one RCT.  


The methodology of the primary Phase III RCT is summarised in Table 7. 


Table 7: Summary of methodology of ENGAGE AF-TIMI 48 


Study no. (acronym) ENGAGE AF-TIMI 48 


Study objective To demonstrate non-inferiority of a once-daily high-dose of edoxaban (60 mg / 30 mg DR) and also a once-daily low-dose of 


edoxaban (30 mg / 15 mg DR) compared with warfarin (INR target range 2.0–3.0), for the prevention of stroke and SEE in patients 


with NVAF with a CHADS2 score of 2 or more. 


Location 1393 sites in 46 countries (31 UK centres) 


Design Phase III, event-driven, randomised, double-blind, double-dummy, parallel-group, multi-centre, multi-national, non-inferiority study 


Duration of study This was an event-driven study. All subjects were to be treated and followed until approximately 672 primary efficacy endpoint 


events were collected. The target number of events provided 87% power for confirming non-inferiority for each edoxaban regimen. 


Method of 


randomisation 
 Subjects were randomly assigned to 1 of 3 treatments in a 1:1:1 ratio via the Interactive Response Technology System (IXRS). 


 Randomisation stratified by CHADS2 risk score (stratum 1: CHADS2 risk score 2 and 3; stratum 2: CHADS2 risk score 4, 5, and 6) 
and edoxaban dose adjustment requirements (for factors such as an estimated creatinine clearance of 30 to 50 ml per minute, a 
body weight of 60 kg or less or a concomitant use of specific P-gp inhibitors (verapamil, quinidine, or dronedarone) 


Method of blinding 


(care provider, patient 


and outcome 


assessor) 


 Study drugs packaged using double-dummy blinding with placebo tablets identical in appearance and packaging to that of active 
drug substance. Investigators received a “sham” INR value for subjects randomised to edoxaban in order to maintain blinding. 


 During double-blind treatment and follow-up, the investigator, study site personnel, patients, sponsor and sponsor’s 
representatives were blinded to the identity of the randomised drug assignment 
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Study no. (acronym) ENGAGE AF-TIMI 48 


Interventions,  


N randomised 
 30 mg edoxaban OD (or 15 mg OD for subjects requiring dose adjustments) plus placebo-to-match warfarin, N= 7034 


 60 mg edoxaban OD (or 30 mg OD for subjects requiring dose adjustments) plus placebo-to-match warfarin, N= 7035 


Comparators, 


N randomised 


Warfarin (titrated to INR between 2-3) plus placebo-to-match edoxaban, N=7036 


Permitted concomitant 
medications 


 Use of aspirin ≤ 100 mg daily 


 Use of a single antiplatelet therapy with any antiplatelet agent  


 Use of open-label VKA in case of a clinical indication for dual antiplatelet therapy(study drug should be temporarily interrupted) 


 Use of NSAIDs by all routes other than oral/parenteral 


 Topical use of strong P-gp inhibitors ketoconazole, itraconazole, erythromycin, azithromycin, and clarithromycin. 


 Use of specified concomitant medications (e.g., verapamil, quinidine, dronedarone) with study drug was to be handled by reducing 
the dosage regimen of edoxaban or placebo-to-match 


Disallowed 


concomitant 


medications 


 Anticoagulants, other than the assigned study drugs, by any route (with the exception of parenteral agents used as a bridge when 
starting or resuming study drug), fibrinolytic agents, dual antiplatelet therapy such as aspirin plus a thienopyridine (ticlopidine or 
clopidogrel), aspirin plus any other non-aspirin antiplatelet therapy, and any 2 non-aspirin antiplatelet medications taken together.  


 Chronic use of oral or parenteral NSAIDS including both cyclooxygenase-1 and cyclooxygenase-2 inhibitors other than aspirin for 
≥ 4 days/week.  


 Use of the following P-gp inhibitors ritonavir, nelfinavir, indinavir, saquinavir, and cyclosporine  


 Systemic use of the P-gp inhibitors ketoconazole, itraconazole, erythromycin, azithromycin, and clarithromycin required study drug 
treatment temporary interruption. The subject was to restart study drug after completing treatment with these medications.  


 Other investigational drugs or devices 


Assessments In the first month of treatment, visits occurred at days 1, 8, 15, and 29. Subsequently visits occurred every month until the end of the 


study. 


Primary efficacy 


endpoint 


Time to the first adjudicated stroke (ischaemic or haemorrhagic) or SEE 


Secondary efficacy  Time to first occurrence of: 
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Study no. (acronym) ENGAGE AF-TIMI 48 


endpoints o Composite outcome of stroke, SEE and CV mortality, as well as each component separately  


o MACE, defined as a composite of non-fatal MI, non-fatal stroke, non-fatal SEE and death due to CV cause or 
bleeding, as well as each component separately  


o Composite outcome of stroke, SEE and all-cause mortality, as well as each component separately  


Additional efficacy 


endpoint 
 Other efficacy endpoints were analysed based on ITT, mITT, and PP analysis sets with no correction for multiplicity: 


o Composite of adjudicated stroke, adjudicated SEE, and Investigator reported TIA, as well as each individual 
component 


o Investigator reported VTE, including both PE and DVT, as well as each individual component   


o Incidence of hospitalisation due to CV condition including hospitalisations for bleeding;  


o Severity of strokes (modified Rankin scale performed 1 month following stroke onset);  


o Number of adjudicated and Investigator reported strokes and SEEs (1 subject can have multiple strokes and SEEs).  


Principal safety 


endpoint 


Adjudicated major bleeding during treatment, in line with the modified International Societyon Thrombosis and Haemostasis (ISTH) 


definition  


Secondary safety 


outcomes 


Adjudicated major or clinically relevant non-major (CRNM) bleeding. A CRNM bleeding event was specifically defined in ENGAGE 


AF-TIMI 48 as a clinically overt bleeding visualized by examination or radiologic imaging and requiring medical attention.  


Other safety outcomes  Bleeding events: fatal, CRNM, minor, life-threatening, intracranial, gastrointestinal, bleeding during 30-day transition period 


 All-cause mortality; adverse events; assessment of liver function; clinical laboratory tests 


 Net clinical outcome defined as the adjudicated composite endpoint of stroke, SEE, major bleeding, and all-cause mortality 


Duration of follow-up  As the study was event-driven, the duration of treatment and follow-up of subjects in the study depended on the rate of accrual of 
events 


 The median duration of treatment exposure was 907 days, excluding interruptions and the median follow-up period was 1022 days 
(2.8 years) [range:1 days to 1541 days] 


Abbreviations: CRNM: Clinically Relevant Non-Major, CV: Cardiovascular, DVT: Deep vein thrombosis, INR: International normalized ratio, ISTH: International Society on 
Thrombosis and Haemostasis, IXRS: Interactive Voice and Web Response System, MI: Myocardial infarction, NSAIDs: Non-steroidal anti-inflammatory drugs, NVAF: Non-
valvular atrial fibrillation, OD: once-daily, P-gp: P-glycoprotein, PE: Pulmonary embolism, SEE: Systemic embolic event, TIA: Transient ischaemic attack, VKA: Vitamin K 
antagonists, VTE: Venous thromboembolic event.
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Participants 


6.3.3 Provide details of the eligibility criteria (inclusion and exclusion) for 
the trial. The following table provides a suggested format for the 
eligibility criteria for when there is more than one RCT. Highlight any 
differences between the trials. 


The inclusion and exclusion criteria for the relevant RCTs are summarised as follows: 


Inclusion criteria  


 Subjects had to satisfy all of the following criteria to be included in the study:  


 Male or female subjects with age ≥ 21 years;  


 Able to provide written informed consent;  


 History of AF documented by any electrical tracing (routine 12-lead 


electrocardiogram [ECG], Holter monitor [continuous ECG recording] rhythm 


strip, intracardiac electrocardiogram, or pacemaker or implantable cardiac 


defibrillator interrogation) within the prior 12 months and for which 


anticoagulation therapy was indicated and planned for the duration of the 


study;  


o Subjects with AF included subjects with paroxysmal, persistent, or 


permanent AF and subjects with or without previous VKA (including 


warfarin) experience (it was anticipated that approximately 40% of 


subjects would be VKA-naive);(VKA experienced was defined as 


current users as well as former users who took VKA for greater than 2 


months. VKA naive was defined by the complement of VKA 


experienced for those subjects with e-CRF data present)  


 Subjects had a CHADS2 index score ≥ 2. The CHADS2 scoring was 


performed by assigning 1 point each for a history of congestive heart failure 


(CHF), hypertension, age ≥ 75 years, or diabetes mellitus; and by assigning 2 


points for history of stroke or TIA. 


Exclusion criteria  


Subjects who met any of the following criteria were disqualified from entering the 


study: 


 Transient AF secondary to other reversible disorders (e.g., thyrotoxicosis, 


cardiac or thoracic surgery, pneumonia, severe anaemia);  


 Subjects with moderate or severe mitral stenosis, unresected atrial myxoma, 


or a mechanical heart valve (subjects with bioprosthetic heart valves and/or 


valve repair could have been included);  


o However, subjects with AF and valvular heart diseases such as mitral 


valve prolapse, mitral valve regurgitation, and aortic valve disease 


were allowed in the study;  


 Subjects with a history of left atrial appendage exclusion (either by surgery or 


by a procedure);  


 Subjects with intracardiac mass or left ventricular thrombus;  
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 Subjects for whom discontinuation of chronic anticoagulation therapy was 


considered if a planned pharmacologic, electrical, or surgical therapy were to 


be successful in converting the subject to normal sinus rhythm and 


maintaining that rhythm;  


 Subjects with any contraindication for anticoagulant agents; 


 Subjects with conditions associated with high risk of bleeding such as past 


history of intracranial (spontaneous or traumatic), or spontaneous intraocular, 


spinal, retroperitoneal, or intra-articular bleeding; overt gastrointestinal (GI) 


bleeding or active ulcer within the previous year; recent severe trauma, major 


surgery, or deep organ biopsy within the previous 10 days; active infective 


endocarditis; uncontrolled hypertension (blood pressure [BP] above 170/100 


mmHg); or haemorrhagic disorder including known or suspected hereditary or 


acquired bleeding or coagulation disorder;  


 Subjects who were receiving dual antiplatelet therapy (e.g., aspirin plus 


thienopyridine such as ticlopidine or clopidogrel) or were anticipated to 


receive such therapy unless all but 1 of the antiplatelet medications could 


have been safely stopped prior to randomisation and while receiving study 


drug;  


 Subjects who were receiving chronic cyclosporine therapy;  


 Subjects who were receiving prohibited concomitant medications (fibrinolytics, 


non-study anticoagulants other than those used as a bridge to/from study 


drug, chronic oral or parenteral non-aspirin non-steroidal anti-inflammatory 


drug (NSAID) (use of NSAIDs via other routes were not restricted) use for ≥ 4 


days/week, and potent P-gp inhibitors as defined for this study;  


 Subjects with acute MI, stroke, acute coronary syndrome (ACS), or 


percutaneous coronary intervention (PCI) within the previous 30 days;  


 Subjects with active liver disease or persistent (confirmed by repeat 


assessments at least a week apart) elevation of liver enzymes/bilirubin:  


o Alanine transaminase (ALT) or aspartate transaminase (AST) ≥ 2 


times the upper limit of normal (ULN);  


o Total bilirubin (TBL) ≥ 1.5 times the ULN (however, subjects whose 


elevated TBL was due to known Gilbert’s syndrome could have been 


included in the study);  


 Subjects with severe renal insufficiency (calculated CrCL <30 mL/min);  


 History of testing positive for Hepatitis B antigen or Hepatitis C antibody 


before randomisation;  


 Any other clinically relevant laboratory abnormality as judged by the 


Investigator;  


 Subjects with a known history of testing positive for human immunodeficiency 


virus (HIV);  
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 Subjects with haemoglobin (Hgb) < 10 g/dL or platelet count < 100,000 


cells/ µl or white blood cell count (WBC) < 3000 cells / µl;  


 Subjects with pre-planned invasive procedures (other than routine 


endoscopy) or surgeries in which bleeding was anticipated during the study 


period; 


 Subjects who received any investigational drug or device within 30 days prior 


to randomisation, or planned to receive such investigational therapy during 


the study period;  


 Subjects previously randomised in an edoxaban study;  


 Females of childbearing potential including the following:  


o Females with a history of tubal ligation;  


o Females less than 2 years postmenopausal;  


 Subjects with the following diagnoses or situations:  


o Active malignancy (diagnosed within 5 years) except for adequately 


treated non-melanoma skin cancer or other non-invasive or in-situ 


neoplasm (e.g., cervical cancer in situ);  


o Treatment with cancer therapy (drugs, radiation, and/or surgery) within 


the last 5 years;  


o Significant active concurrent medical illness or infection;  


o Life expectancy < 12 months;  


 Subjects who were unlikely to comply with the protocol (e.g., uncooperative 


attitude, inability to return for subsequent visits, and/or otherwise considered 


by the Investigator to be unlikely to complete the study);  


 Subjects with a known drug or alcohol dependence within the past 12 months 


as judged by the Investigator.  


 Subjects with any condition that, in the opinion of the Investigator, would have 


placed the subject at increased risk of harm if he/she participated in the study. 


6.3.4 Describe the patient characteristics at baseline. Highlight any 
differences between study groups. The following table provides a 
suggested format for the presentation of baseline patient 
characteristics for when there is more than one RCT. 


The reporting of ENGAGE AF-TIMI 48 results will focus on the high-dose edoxaban 


arm (i.e. those randomised to 60mg, including those dose-reduced to 30mg; 60 mg / 


30 mg DR), since this arm represents the licensed dosing and posology.  


Population datasets definitions are presented in Table 10.  


Patient characteristics of the ITT dataset at baseline for edoxaban 60 mg / 30 mg DR 


and warfarin arms are summarised in Table 8.  


All demographic and baseline characteristics were comparable among the treatment 


groups. Overall, the majority of patients were male (62%) with a median age of 72 
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years-old. The percentage of patients aged ≥75 years was approximately 40%. The 


mean CHADS2 score was 2.8 and approximately 53% of patients had a CHADS2 


score ≥3, indicating the patient population was at moderate-to-high risk of stroke.  


Table 8: Patient characteristics at baseline in ENGAGE AF-TIMI 48 (ITT analysis set) 


Characteristic 
Edoxaban (60 mg / 30 mg DR) 


(N=7035) 
Warfarin 
(N=7036) 


Median age (years) 
 Interquartile range (years) 


72 
64-78 


72 
64-78 


Female sex, n (%) 2669 (37.9) 2641 (37.5) 


Region, n (%) 
 North America 
 Latin America 
 Western Europe 


United Kingdom 
 Eastern Europe 


Asia–Pacific and South Africa 


 
1559 (22.2) 
886 (12.6) 
1079 (15.3) 
121 (1.7) 


2383 (33.9) 
1128 (16.0) 


 
1562 (22.2) 
888 (12.6) 
1078 (15.3) 
133 (1.9) 


2381 (33.8) 
1127(16.0) 


Paroxysmal atrial fibrillation, n (%) 1753 (24.9) 1778 (25.3) 


Qualifying risk factor, n (%) 
 Aged ≥75 years 
 Prior stroke or TIA 
 Congestive heart failure 
 Diabetes mellitus 
 Hypertension requiring 
treatment 


 
2848 (40.5) 
1976 (28.1) 
4097 (58.2) 
2559 (36.4) 
6591 (93.7) 


 
2820 (40.1) 
1991 (28.3) 
4048 (57.5) 
2521 (35.8) 
6588 (93.6) 


CHADS2 score, n (%) 
0 
1 
2 
3 
4 
5 
6 


 
 2-3 
 4-6 
 Mean (SD) 


 
0 (0.0) 


5 (<0.1) 
3235 (47.4) 
2182 (31.0) 
1125 (16.0) 
402 (5.7) 
86 (1.2) 


 
5417 (77.0) 
1613 (22.9) 


2.8±1.0 


 
1 (<0.1) 
4 (<0.1) 


3335 (47.4) 
2105 (29.9) 
1075 (15.3) 
426 (6.1) 
90 (1.3) 


 
5440 (77.3) 
1591 (22.6) 


2.8±1.0 


Renal function, creatinine clearance 
CrCL (mL/min), n (%) 
 < 30 
 30 - ≤ 50 
 > 50 - < 80 
 ≥ 80 


 
 


70 (1.0) 
1287 (18.3) 
2985 (42.4) 
2612 (37.1) 


 
 


51 (0.7) 
1297 (18.4) 
3030 (43.1) 
2595 (36.9) 


Patients dose-adjusted (or placebo) 
at randomisation, n (%) 
 CrCl ≤50 mL/min 
 Weight ≤60 kg 
 Use of verapamil or quinidine 


1784 (25.4) 
 


1379 (19.6) 
684 (9.7) 
258 (3.7) 


1787 (25.4) 
 


1361 (19.3)  
701 (10.0) 
243 (3.5) 


Previous use of VKA for ≥60 days, n 
(%) 


4140 (58.8) 4138 (58.8) 


Medication at time of randomisation,   
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Characteristic 
Edoxaban (60 mg / 30 mg DR) 


(N=7035) 
Warfarin 
(N=7036) 


n (%) 
 Aspirin 
 Thienopyridine 
 Amiodarone 
 Digoxin or digitalis preparation 


2070 (29.4) 
174 (2.5) 
866 (12.3) 
2078 (29.5) 


2092 (29.7) 
164 (2.3) 
827 (11.8) 
2176 (30.9) 


Abbreviations: CHADS2, Congestive heart failure or left ventricular dysfunction, Hypertension, Aged ≥75 
years (doubled), Diabetes, Stroke/transient ischaemic attack (doubled); CrCl, creatinine clearance; ITT, 


intention-to-treat; TIA, transient ischaemic attack; VKA, vitamin K antagonist. 
 


Outcomes 


6.3.5 Provide details of the outcomes investigated and the measures used 
to assess those outcomes. Indicate which outcomes were specified 
in the trial protocol as primary or secondary, and whether they are 
relevant with reference to the decision problem. This should include 
therapeutic outcomes, as well as patient-related outcomes such as 
assessment of health-related quality of life (HRQL), and any 
arrangements to measure compliance. Data provided should be 
from pre-specified outcomes rather than post-hoc analyses. When 
appropriate, also provide evidence of reliability or validity, and 
current status of the measure (such as use within UK clinical 
practice). The following table provides a suggested format for 
presenting primary and secondary outcomes when there is more 
than one RCT. 


The outcomes investigated in ENGAGE AF-TIMI 48, the measures used to assess 


those outcomes and their relevance with reference to the decision problem are 


presented in Table 9. 
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Table 9: Primary and secondary outcomes of ENGAGE AF-TIMI 48 


Primary 


outcome(s) 


and measures 


Secondary outcome(s) and measures Outcome definitions Reliability/validity/ 


current use in 


clinical practice 


Efficacy    


Time to the first 


adjudicated 


stroke 


(ischaemic or 


haemorrhagic) 


or SEE 


 Time to first occurrence of: 


o Composite outcome of stroke, SEE and CV 
mortality  


o MACE,  


o Composite outcome of stroke, SEE and all-
cause mortality 


 Adjudicated composite endpoint of disabling stroke, 
SEE, life-threatening bleeds/ICH, and all-cause 
mortality 


 Composite of adjudicated stroke, adjudicated SEE, 
and Investigator reported TIA, as well as each 
individual component 


 Investigator reported VTE, including both PE and 
DVT, as well as each individual component  


 Incidence of hospitalisation due to CV condition 
including hospitalisations for bleeding;  


 Severity of strokes (modified Rankin scale 
performed 1 month following stroke onset);  


 Number of adjudicated and Investigator reported 
strokes and SEEs (1 subject can have multiple 
strokes and SEEs). 


 A stroke is defined as an abrupt onset, over minutes to 
hours, of a focal neurological deficit in the distribution of 
a single brain artery that is not due to an identifiable 
non-vascular cause (i.e., brain tumour or trauma), and 
that either lasts at least 24 hours or results in death 
within 24 hours of onset.  


 An SEE is defined as an arterial embolism resulting in 
clinical ischaemia, excluding the CNS, coronary and 
pulmonary arterial circulation.  


 Both stroke and SEE are defined in greater detail in the 
CEC charter. 


 MACE is defined as a composite of non-fatal MI, non-
fatal stroke, non-fatal SEE, and death due to CV cause 
or bleeding 


The primary and 


secondary efficacy 


endpoints were 


defined in the Clinical 


Events Committee 


(CEC) charter and 


were adjudicated by 


an independent CEC. 


The key endpoints 


are well defined 


clinical outcomes and 


the definitions of 


these outcomes are 


well accepted by the 


Regulatory and 


Medical community. 


Safety    


Adjudicated  Adjudicated Major or CRNM bleeding;  Bleeding was based on published guidance from the 
ISTH, with minor modifications for Hgb decrease and 


Bleeding events were 


adjudicated by an 
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Primary 


outcome(s) 


and measures 


Secondary outcome(s) and measures Outcome definitions Reliability/validity/ 


current use in 


clinical practice 


Major bleeding  Bleeding events: fatal, CRNM, minor , life-
threatening, intracranial, gastrointestinal, bleeding 
during 30-day transition period;  


blood transfusion requirements. 


o Major bleeding:  


o Clinically overt bleeding accompanied by a decrease 
in haemoglobin of ≥ 2 g/dL and/or transfusion of ≥ 2 
units of packed red blood cells  


o Bleeding that occurred in a critical site  


o Bleeding that was fatal  


o CRNM bleeding – clinically overt bleeding that did not 
satisfy the criteria for major bleeding and that led to 
either:  


o Hospital admission  


o Physician guided medical or surgical treatment 


 Minor bleeding – clinically overt bleeding that did not 
satisfy the criteria for major bleeding or CRNM 


independent CEC 


based on the 


definition of Major 


and CRNM bleeds 


described in the CEC 


charter 


Other outcome 


measures 


   


Net clinical 


outcome 
 All-cause mortality; adverse events; assessment of 


liver function; clinical laboratory tests. 
 Net clinical outcome is defined as the composite of 


stroke, SEE, major bleeding, and all-cause mortality 


 


Abbreviations: CEC, Clinical Events Committee; CNS, Central Nervous System; CRNM, Clinically Relevant Non-Major; CV, Cardiovascular; DVT, Deep vein thrombosis; ISTH, 
, International Society on Thrombosis and Haemostasis; PE, Pulmonary embolism; SEE, Systemic embolic event; TIA, Transient ischaemic attacks; VTE, Venous 
thromboembolic event 
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Statistical analysis and definition of study groups 


6.3.6 State the primary hypothesis or hypotheses under consideration and the statistical analysis used for testing hypotheses. 
Also provide details of the power of the study and a description of sample size calculation, including rationale and 
assumptions. Provide details of how the analysis took account of patients who withdrew (for example, a description of the 
intention-to-treat analysis undertaken, including censoring methods; whether a per-protocol analysis was undertaken). 
The following table provides a suggested format for presenting the statistical analyses in the trials when there is more 
than one RCT 


Definitions of populations analysed and observation periods in ENGAGE AF-TIMI 48 are provided in Table 10. 


 


Table 10: Definitions and summary of analysis sets in ENGAGE AF-TIMI 48 


Population Abbreviation Definition 


Intent-to-treat 
Analysis Set 


ITT All randomised subjects whether or not they received a single dose of randomised study drug. Analyses were based on the 
randomised treatment even if a subject inadvertently received the incorrect drug or dosage or had his/her edoxaban dose 
adjusted (decreased/increased) 1 or more times during the study.  


The reference date for consideration of endpoints was the date of randomisation. 


Modified 
intent-to-treat 
Analysis Set 


mITT All randomised subjects who received at least 1 dose of randomised study drug. Analyses were based on the randomised 
treatment even if a subject inadvertently received the incorrect drug or dosage or had his/her edoxaban dose adjusted 
(decreased/increased) 1 or more times during the study.  


The reference date for consideration of endpoints was date of the initial dose of study drug. 


Per Protocol 
Analysis Set 


PP All randomised subjects who received at least 1 dose of randomised study drug and did not have any major protocol 
violations. Subjects excluded from the PP analysis set because of major protocol violations were identified by a 
documented process prior to unblinding. Analyses were based on the randomised treatment even if a subject inadvertently 
received the incorrect drug or dosage or had his/her edoxaban dose adjusted (decreased/increased) 1 or more times 
during the study. 


The reference date for consideration of endpoints was the date of the initial dose of study drug. 


Safety 
Analysis Set 


SAS All randomised subjects who received at least 1 dose of randomised study drug. Analyses were based on the randomised 
treatment, even if the subject’s edoxaban dosage was adjusted after randomisation, unless a subject inadvertently 
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Population Abbreviation Definition 


received the incorrect drug or dosage during the entire study, in which case, the subject was grouped according the 
treatment actually received. The reference date for consideration of endpoints was date of the initial dose of study drug. 


Observation 
period 


Abbreviation Definition 


On-treatment 
period 


OT The time period the subject was taking study drug and up to 3 days after their last dose. The rationale for the 3 days 
following the last dose was based on 3 days being approximately 5 times the t 1/2 of edoxaban. However, for subjects who 
were receiving study drug up until the day of the Common Study End Date (CSED)


 2
 visit, the subject was not considered 


at risk after the CSED Visit for primary statistical analyses. 


Overall study 
period 


OS The time from the reference date (randomisation date or initial dose of study drug date) to the CSED visit 


 


To fulfil FDA and EMA requirements, the efficacy analyses were performed within several analysis sets. The primary efficacy analyses, which 


tested whether both dose regimens of edoxaban were non-inferior to warfarin, were performed with the use of a Cox proportional-hazards 


model that included treatment arms and the two randomisation stratification factors, and was performed in the mITT population for the on-


treatment period. To satisfy non-inferiority, the upper boundary of the one-sided 97.5% confidence interval for the hazard ratio of the primary 


efficacy endpoint comparing edoxaban with warfarin could not exceed 1.38, which was an estimate that preserved at least 50% of the benefit of 


warfarin over placebo. 


If the high-dose edoxaban (60 mg /30 mg DR) dosing regimen met the pre-specified criteria for non-inferiority, it was then compared with 


warfarin in a prespecified test of superiority in the ITT population. All primary endpoint events that occurred during the overall study period were 


considered in the analysis with a 97.5% confidence interval and hazard ratio boundary of 1.38 for superiority. If non-inferiority with warfarin was 


observed with the low-dose edoxaban (30 mg / 15 mg DR) arm, it was also compared with warfarin in an analogous, but exploratory, test of 


superiority in the ITT population. 


                                            
 
2
 The CSED is an actual calendar date at which time it is projected that the study will have accrued the required number of primary endpoint events.   
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Details of hypotheses and statistical analyses are provided in Table 11.  


Table 11: Summary of statistical analyses in ENGAGE AF TIMI 48 


Study no. 


(acronym) 


Hypothesis objective Statistical analysis Sample size, power calculation Data 


management, 


patient 


withdrawals 


ENGAGE 


AF-TIMI 48 
 The primary 


objective was to 
determine if 
edoxaban was non-
inferior to warfarin 
for the composite 
endpoint of stroke 
and SEE. If non-
inferiority was 
established for the 
edoxaban 60 mg /30 
mg DR group, the 
edoxaban 60 mg /30 
mg DR group was 
compared with 
warfarin for 
superiority. 


 Secondary 
objectives were to 
determine if 
edoxaban was 
superior to warfarin 
with regard to: 


o the composite 
clinical outcome 
of stroke, SEE, 


A multiplicity adjustment testing procedure (Figure 3) was 
followed to adjust for multiple comparisons/multiplicity in 
efficacy analyses. Once a test criterion is not satisfied, all 
subsequent tests below that level should be considered 
hypothesis generating. 


 The primary efficacy endpoint, time to the first occurrence of 
stroke/SEE, was first compared concurrently between each 
of the 2 edoxaban groups and warfarin group using the mITT 
Analysis Set in the on-treatment period for non-inferiority. In 
order to control the study-wise type-I error rate of two-sided 
α=0.05 for non-inferiority, each of these 2 comparisons were 
performed at the statistical significance level of two-sided 
α=0.025, respectively.  


 If the non-inferiority of the edoxaban 60 mg /30 mg DR group 
over warfarin group was statistically significant, the primary 
efficacy endpoint and secondary efficacy endpoints were 
compared between the edoxaban 60 mg /30 mg DR group 
and warfarin group using the ITT analysis set for the overall 
study period for superiority at a significance level of α=0.01. . 


 Other efficacy endpoints were analysed for exploratory 
purposes based on the ITT, mITT and PP Analysis sets with 
no multiplicity adjustment. 


 For the primary efficacy variable, the time to first event was 
analysed using the Cox proportional hazards model including 
treatment groups and the following 2 (randomisation) 


 A total of at least 448 events 
were required for a 2 group 
comparison (warfarin versus 1 
of the edoxaban dose groups) 
for the study to have >90% 
power to reject at least 1 of the 
2 null hypotheses (1 for each 
edoxaban treatment group [60 
mg and 30 mg groups]) of 
inferiority. Consequently, a total 
of at least 448 events were 
required for each of the 
following treatment group 
combinations for the mITT 
analysis set: 


o Events in warfarin group plus 
edoxaban 60 mg /30 mg DR 
group  


o Events in warfarin group plus 
edoxaban 30 mg/ 15 mg DR 
group 


 With anticipated median follow-
up time of 2 years and the 
revised projected, blinded, 
aggregate annualised event 
rate of approximately 1.7% per 


All of the non-
inferiority and 
superiority 
analyses were 
performed on 
observed 
endpoints only. 
No missing 
endpoints were 
imputed. Data 
on subjects 
who did not 
reach the 
primary 
endpoint were 
censored. 
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Study no. 


(acronym) 


Hypothesis objective Statistical analysis Sample size, power calculation Data 


management, 


patient 


withdrawals 


and 
cardiovascular 
(CV) mortality, as 
well as each 
component 
separately, 


o major adverse 
cardiovascular 
event (MACE), 


o the composite 
clinical outcome 
of stroke, SEE, 
and all-cause 
mortality, 


o Major bleeding as 
well as Major plus 
Clinically 
Relevant Non-
Major (CRNM) 
bleeding. 


stratification factors as covariates:  


o 1.  The dichotomised CHADS2 score (CHADS2 2-3 versus 
4-6);  


o 2.  The dichotomised dose-adjustment factor (e.g., full 
dose versus reduced dose in a given treatment group).  


 Secondary efficacy and key safety endpoints were analysed 
using these 2 (randomisation) stratification factors as 
covariates if Cox proportional hazards model was used. 


subject year, a total of 
approximately 20,500 subjects 
(6,833 in each of the 3 
treatment groups) was planned 
to be randomised. 


 The final sample size was event 
driven. The sample size or the 
duration of follow-up may have 
required adjustment based on 
the actual versus anticipated 
primary endpoint annualised 
event rate and drop-out rate. 


Abbreviations: CEC, Clinical Events Committee; CNS, Central Nervous System; CRNM, Clinically Relevant Non-Major; CV, Cardiovascular; DVT, Deep vein thrombosis; ISTH, 
, International Society on Thrombosis and Haemostasis; PE, Pulmonary embolism; SEE, Systemic embolic event; TIA, Transient ischaemic attacks; VTE, Venous 
thromboembolic event 


  







 


Edoxaban, Daiichi Sankyo Page 56 of 266 


Figure 3: Overall Multiplicity Adjustment Testing Procedure 


 
Abbreviations: CV, cardiovascular; EP endpoint; ITT intention-to-treat ; mITT modified ITT ; SEE systemic embolic event.  
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6.3.7 Provide details of any subgroup analyses that were undertaken and specify 
the rationale and whether they were pre-planned or post-hoc. 


Pre-planned subgroup analyses 


Pre-planned subgroup analyses were performed for the subgroups of clinical interest on the 


primary efficacy outcome and key safety outcomes.  


The subgroups were based on characteristics including but not limited to:  


 Age (≥75 versus <75 years);  


 Gender (male versus female);  


 CHADS2 scores (≤ 3 versus, ≥ 4);  


 Dose adjustment factor (dose adjusted: yes/no) and also by:  


o body weight ≤60 kg versus >60 kg,  


o calculated CrCL 30 to 50 mL/min versus >50 mL/min,  


o Concomitant use of verapamil/quinidine at randomisation (yes/no);  


 VKA-naïve versus VKA-experienced;  


 Geographic region/country;  


 Race (Caucasian, Black, Asian, other);  


 Ethnicity (Hispanic/Latino versus Not) (US subjects only);  


 Concomitant diseases (prior stroke/TIA: yes/no; prior CHF: yes/no; prior hypertension: 
yes/no; prior diabetes: yes/no);  


 Concomitant aspirin use (yes/no);  


 Concomitant use of lipid lowering agents (statins, others) (yes/no);  


 Concomitant angiotensin converting enzyme (ACE) or angiotensin II receptor blockers 
(ARB) inhibitors (yes/no);  


 Concomitant amiodarone or dronedarone (yes/no);  


 Concomitant diuretics (yes/no); 


 Center-level INR-TTR for warfarin subjects (e.g., <60% versus ≥60%, <median versus 
≥median) 


Where applicable, each subgroup was analysed using a Cox proportional hazard model 


including treatment, and the 2 stratification variables (i.e., dichotomised CHADS2 score and 


dichotomised dose-adjustment factor) as covariates. The estimated HR and two-sided 95% 


CI were calculated to assess the treatment effect within each of the subgroups. 


Pre-planned pooled analyses 


No pooled analyses were planned. 


Post-hoc analyses 


After closer inspection of the ENGAGE AF-TIMI 48 pre-specification for the regional 


subgroups, it was noted that the Western Europe subgroup included the following countries: 


Belgium, Denmark, Finland, France, Germany, Greece, Israel, Italy, Netherlands, Norway, 


Portugal, Spain, Sweden, Switzerland, Turkey, United Kingdom. As Turkey and Israel would 


not usually be included in a definition of Western Europe, and owing to the likelihood of 


differences in patient characteristics and standards of care in these countries, an alternative 


post-hoc regional analysis of the primary efficacy results was performed for the Western 


Europe subgroup.  
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Comparative data for the European Economic Area (EEA) and Switzerland (CH) “EEA+CH” 


subgroup vs. “non-EEA+CH” were calculated, to clarify whether there was truly a differential 


effect on efficacy across geographical regions. 


Participant flow  


6.3.8 Provide details of the numbers of patients who were eligible to enter the 
RCT(s), randomised, and allocated to each treatment. Provide details of, 
and the rationale for, patients who crossed over treatment groups and/or 
were lost to follow-up or withdrew from the RCT. This information should 
be presented as a CONSORT flow chart.  


The CONSORT flow chart showing the numbers of patients who were eligible to enter 


ENGAGE AF-TIMI 48, and who were randomised and allocated to each treatment are 


presented in Figure 4.  


A total of 25,497 subjects signed informed consent and were screened for eligibility for entry 


into the study. Of these screened subjects, 4,392 subjects were never randomised to receive 


study drug because protocol eligibility criteria for randomisation were not met (2523 


subjects), the Investigator’s decision (619 subjects), the subject’s decision (1245 subjects), 


or because the reason was not available (5 subjects). A total of 21,105 subjects (83% of 


screened) were randomised and assigned to the edoxaban 30 mg/ 15 mg DR, edoxaban 60 


mg /30 mg DR, or warfarin treatment groups (7034, 7035, and 7036, respectively) 
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Figure 4: Summary of study populations and analysis sets for ENGAGE AF – TIMI 48 


 
Abbreviation: ITT: Intention to treat, mITT: modified intention to treat, PP: Per Protocol, CSED: common study 
end date. 


6.4 Critical appraisal of relevant RCTs 


6.4.1 The validity of the results of an individual study will depend on the 
robustness of its overall design and execution, and its relevance to the 
decision problem. Each study that meets the criteria for inclusion should 
therefore be critically appraised. Whenever possible, the criteria for 
assessing published studies should be used to assess the validity of 
unpublished and part-published studies. The critical appraisal will be 
validated by the ERG. The following are the minimum criteria for 
assessment of risk of bias in RCTs, but the list is not exhaustive.  


 Was the method used to generate random allocations adequate? 
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 Was the allocation adequately concealed? 


 Were the groups similar at the outset of the study in terms of prognostic factors, 


for example, severity of disease? 


 Were the care providers, participants and outcome assessors blind to treatment 


allocation? If any of these people were not blinded, what might be the likely 


impact on the risk of bias (for each outcome)? 


 Were there any unexpected imbalances in drop-outs between groups? If so, 


were they explained or adjusted for? 


 Is there any evidence to suggest that the authors measured more outcomes than 


they reported? 


 Did the analysis include an intention-to-treat analysis? If so, was this 


appropriate and were appropriate methods used to account for missing data? 


6.4.2 Please provide as an appendix a complete quality assessment for each 
RCT. See section 10.3, appendix 3 for a suggested format. 


A complete quality assessment of ENGAGE AF-TIMI 48 is provided in Section 10.3. 


6.4.3 If there is more than one RCT, tabulate a summary of the responses 
applied to each of the critical appraisal criteria. A suggested format for the 
quality assessment results is shown below.  


Critical appraisal of ENGAGE AF-TIMI 48 is presented in Table 12. A complete quality 


assessment of ENGAGE AF-TIMI 48 is provided in Section Error! Reference source not 


found. 


Table 12: Quality assessment results for ENGAGE AF-TIMI 48  


Study no. (acronym) ENGAGE AF-TIMI 48 


Was randomisation carried out appropriately? yes 


Was the concealment of treatment allocation adequate? yes 


Were the groups similar at the outset of the study in terms of prognostic 
factors? 


yes 


Were the care providers, participants and outcome assessors blind to 
treatment allocation? 


yes 


Were there any unexpected imbalances in drop-outs between groups? no 


Is there any evidence to suggest that the authors measured more 
outcomes than they reported? 


no 


Did the analysis include an intention-to-treat analysis? If so, was this 
appropriate and were appropriate methods used to account for missing 
data? 


yes 
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6.5 Results of the relevant RCTs 


6.5.1 Provide the results for all relevant outcome measure(s) pertinent to the 
decision problem. Data from intention-to-treat analyses should be 
presented whenever possible and a definition of the included patients 
provided. If patients have been excluded from the analysis, the rationale 
for this should be given. If there is more than one RCT, tabulate the 
responses. 


6.5.2 The information may be presented graphically to supplement text and 
tabulated data. If appropriate, please present graphs such as Kaplan–Meier 
plots. 


6.5.3 For each outcome for each included RCT, the following information should 
be provided.  


 The unit of measurement. 


 The size of the effect; for dichotomous outcomes, the results ideally should be 


expressed as both relative risks (or odds ratios) and risk (or rate) differences. 


For time-to-event analysis, the hazard ratio is an equivalent statistic. Both 


absolute and relative data should be presented. 


 A 95% confidence interval. 


 Number of participants in each group included in each analysis and whether the 


analysis was by ‘intention to treat’. State the results in absolute numbers when 


feasible. 


 When interim RCT data are quoted, this should be clearly stated, along with the 


point at which data were taken and the time remaining until completion of that 


RCT. Analytical adjustments should be described to cater for the interim nature 


of the data.  


 Other relevant data that may assist in interpretation of the results may be 


included, such as adherence to medication and/or study protocol. 


 Discuss and justify definitions of any clinically important differences.  


 Report any other analyses performed, including subgroup analysis and adjusted 


analyses, indicating those pre-specified and those exploratory.  


6.5.4 ENGAGE AF-TIMI 48 


The reporting of ENGAGE AF-TIMI 48 results will focus on the high-dose edoxaban arm (i.e. 


those randomised to 60mg, including those dose-reduced to 30mg [60 mg / 30 mg DR], 


since this arm represents the licensed dose.  


Treatment overview  


Study drugs 


The exposure to study drug and overall study period follow-up for treated subjects (Safety 


analysis set) is presented in Table 13. The number of days exposed to study drug includes 


the total number of days the subject took study drug and does not include days when study 


drug was interrupted. A subject may have had multiple periods of drug use if they 


temporarily interrupted and resumed study drug during the study. The overall study period 
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for treated subjects includes all study days (including study drug interruption days) from the 


initial dose of study drug until CSED Visit (or last contact date if no CSED Visit).  


Both subject-year exposure on study drug and subject-year follow-up during the study were 


comparable among the treatment groups (median follow up was 904 days [2.8 years]; the 


longest of all of the pivotal studies of NOACs in this indication). Overall, subjects received 


study drug more than 80% of the time during the study period in all 3 treatment groups 


(Table 13).  


Table 13: Study Drug Exposure and Duration of Study Period, safety analysis set, on-treatment 


period 


 Edoxaban 60 mg / 30 mg DR  


(N=7012) 


Warfarin  


(N=7012) 


Study Drug Exposure 


Mean (SD) (days) 805.9 (390.82) 811.0 (383.14) 


Median (days) 904.0 904.0 


Subject-Year Exposure 15,470.96 15,569.23 


Overall Study Period 


Mean (SD) (days) 999.6 (249.94) 993.9 (254.15) 


Median (days) 1023.0 1021.0 


Subject-Year Follow-Up 19,190.99 19,080.37 


Percentage of Exposed Days 


Mean (SD) 80.3 (32.51) 81.4 (31.27) 


 


Discontinuations 


The percentage of patients who discontinued study drug was comparable between the 


edoxaban 60 mg / 30 mg DR, and the warfarin treatment groups (34.4%, and 34.5%, 


respectively). Discontinuations due to AEs were reported in 17.2%, and 16.7% of patients in 


both groups, respectively (Table 14).  


Table 14: Discontinuation of study drug during ENGAGE AF-TIMI 48, safety analysis set, on-


treatment period 


Outcome Edoxaban 60 mg / 30 mg DR 


(N=7012) 


Warfarin  


(N=7012) 


Permanently discontinued study 
drug at any time, n (%) 


2415 (34.4) 2417 (34.5) 


Reason for discontinuation, n (%) 


AE or suspected endpoint event 1204 (17.2) 1168 (16.7) 


Death 194 (2.8) 214 (3.1) 


Investigator decision 317 (4.5) 318 (4.5) 


Patient decision 522 (7.4) 551 (7.9) 


Patient refused routine follow-up 169 (2.4) 161 (2.3) 


Abbreviations: AE, adverse event. 
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Measurements of treatment compliance 


Edoxaban (or matching edoxaban placebo for the warfarin group) compliance was assessed 


by percentage of doses taken (≥80% versus <80%) at each compliance visit (every 3 


months). In the edoxaban group, at least 98% of subjects were more than 80% compliant at 


all compliance visits. 


Warfarin compliance was assessed by the percentage of time subjects’ INR was within the 


range of 2.0 – 3.0. The percentage of time within the therapeutic range, as well as the 


percentage of time outside of therapeutic range for the mITT analysis set on-treatment 


period is summarised in Table 15. The median time in therapeutic range (2-3) was 68.4% 


(mean 64.9%). 


Table 15: Time in Various INR Ranges for Subjects Randomised to Warfarin, safety analysis 


set, on-treatment period
3
 


 Percent Time in INR Range 


 <1.5 1.5-2.0 <2 2-3 >3 ≥4 >5 ≥8 1.8-3.2 


Overall (N=6897) 


Mean (SD) 
6.10 
(13.8) 


22.70 
(13.3) 


22.80 
(18.9) 


64.90 
(18.7) 


12.40 
(10.3) 


1.80 
(4.5) 


0.30 
(2.3) 


0.00 
(0.8) 


78.40 
(18.1) 


Median 1.9 21 17.7 68.4 10.8 0.4 0 0 83.1 
Abbreviations: INR = International Normalised Ratio, SD = Standard Deviation, TTR = Time in Therapeutic 
Range. 


Datasets analysed 


Dataset definitions have previously been described in Table 10. The number of patients in 


the datasets presented in this submission for ENGAGE AF-TIMI 48 is detailed in Table 16. 


Table 16: Overview of analysis sets in ENGAGE AF-TIMI 48 


Analysis set, 


n (%) 


Edoxaban 60 mg / 30 mg DR Warfarin  


ITT (Randomised) 7035 (100.0) 7036 (100.0) 


Never Received Study Drug  23 (0.3) 24 (0.3) 


mITT (Received at least one dose of 
study drug) 


7012 (99.7) 7012 (99.7) 


Dosed But Excluded From Per Protocol 17 (0.2) 19 (0.3) 


Per Protocol 6995 (99.4) 6993 (99.4) 


Safety 7012 (99.7) 7012 (99.7) 


Abbreviations: ITT=Intent to Treat (randomised subjects), mITT=Modified Intent to Treat (treated subjects). 


                                            
 
3 Percent Time in INR range is defined by the percentage of days the subjects have been within the specified 


range. Percent Time in Therapeutic Range (TTR) is calculated as the mean percentage in the range 2-3. 
Note: N = Number of subjects with at least 1 INR recorded beyond Day 7. 
Note: All INRs taken while on-treatment, excluding the initial 7 days of study medication are considered. 
Note: Analyses of INR use a linear interpolation method to impute INR for study days that do not have an actual 
INR value. 
Note: All categories above are not mutually exclusive. 
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Primary efficacy results 


Time to the first adjudicated stroke (ischaemic or haemorrhagic) or SEE 


Results for the comparisons between edoxaban and warfarin for the time to the first 


occurrence of stroke or SEE are presented in Table 17 and Figure 5.  


Data for the comparison on a number of analysis sets and observation periods are available: 


 The primary efficacy analysis for non-inferiority was done on the mITT analysis set 


(on treatment period). The mITT analysis set overall study period is also shown, as 


this data set was a key input into the network meta-analysis (as described in section 


6.7). 


 The ITT analysis set (overall study period) was used for the superiority tests in the 


primary efficacy analysis. 


Edoxaban (60 mg / 30 mg DR) was non-inferior to well-controlled warfarin (median TTR = 


68.4%) in the prevention of stroke or SEE in patients with NVAF for the mITT analysis set 


(on-treatment and overall study period).  


Adjudicated stroke or SEE occurred in 182 subjects in the edoxaban 60 mg / 30 mg DR 


group (1.18% per year), and 232 subjects in the warfarin group (1.50% per year). Compared 


to patients in the warfarin group, the HR for the primary endpoint in the edoxaban 60 mg / 30 


mg DR group was 0.79 (97.5% CI: 0.63-0.99; p<0.001 for non-inferiority). 


In the prespecified superiority analysis that was performed in the ITT analysis set (overall 


study period), the annualised rate of the primary endpoint was 1.80% in the warfarin group, 


as compared with 1.57% in the edoxaban 60 mg /30 mg DR group (HR vs. warfarin, 0.87; 


97.5% CI, 0.73-1.04; P = 0.08 for superiority). 


In the mITT overall study period, adjudicated stroke or SEE occurred in 292 subjects in the 


edoxaban 60 mg /30 mg DR group (1.55% per year), and 336 subjects in the warfarin group 


(1.80% per year). Compared to warfarin-treated subjects, the HR in the edoxaban 60 mg /30 


mg DR group was 0.86 (97.5% CI: 0.72-1.03; p<0.001 for non-inferiority). 
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Table 17: Primary efficacy results from ENGAGE AF-TIMI 48: Adjudicated Primary Endpoint 


(Stroke or SEE)  


Stroke or SEE Warfarin, n (%/y) 
Edoxaban  


60 mg / 30 mg DR, 
n (%/y) 


Edoxaban  
60 mg / 30 mg DR vs. 


Warfarin, HR [97.5% CI]; p-
value 


Stroke or SEE  


(mITT on-treatment period) 


232 (1.50) 182 (1.18) 0.79 [0.63-0.99]; p<0.001 for 
non-inferiority;  
p=0.02 for superiority


4
 


Stroke or SEE  


(ITT overall study period) 


337 (1.80) 296 (1.57) 0.87 [0.73-1.04]; p=0.08 for 
superiority 


Stroke or SEE  


(mITT overall study period) 


336 (1.80) 292 (1.55) 0.86 [0.72-1.03]; p<0.001 for 
non-inferiority 


Abbreviations: ITT, intention-to-treat; mITT, modified intention-to-treat; SEE systemic embolic event.  


 


Figure 5: Forest plot of primary efficacy endpoint (Stroke or SEE) in ENGAGE AF-TIMI 48 (mITT 


Analysis Set - On-Treatment and Overall Study Period) 


 
 


  


                                            
 
4
 Not the prespecified test for superiority, as outlined in the statistical plan; see Figure 3 in Section 6.3.6 
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Figure 6 shows presents the Kaplan-Meier plot for primary events in the ITT analysis set for 


the edoxaban 60 mg / 30 mg DR arm compared with the warfarin arm, from shortly after 


randomisation to the end of the follow-up period. There were no significant differences 


between edoxaban and warfarin for stroke or SEE. Numerically fewer subjects in the 


edoxaban 60 mg /30 mg DR group experienced stroke or SEE than the warfarin group 


(1.57% and 1.80% per year, respectively), with a HR of 0.87 (97.5% CI: 0.73, 1.04). 
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Figure 6: Kaplan-Meier curve of primary efficacy endpoint (Stroke or SEE) for edoxaban 60mg / 


30mg DR vs warfarin in ENGAGE AF-TIMI 48 (ITT analysis set, overall study period) 


 
 


Components of the primary endpoint (stroke or SEE) and subcomponents of 


stroke 


The event rate and hazard ratio for the components of the primary endpoint (stroke and 


SEE), as well as subcomponents of stroke (ischaemic, haemorrhagic, fatal and disabling) 


are summarised for the mITT analysis set on-treatment period in Table 18, for the ITT 


analysis set overall study period in Table 19 and for the mITT analysis set overall study 


period in Table 20. 


For the mITT on-treatment period, the HR for any stroke and ischaemic stroke was 


respectively 0.80 (95% CI: 0.66-0.98) and 0.94 (95% CI: 0.746-1.193) for the edoxaban 


60 mg /30 mg DR group compared with the warfarin group. 
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Table 18: Stroke and systemic embolism results from ENGAGE AF-TIMI 48 (mITT analysis set, on-treatment period).  


Efficacy Outcome 
Warfarin 


(N=7036), n (%/y) 


Edoxaban  
60 mg / 30 mg DR 
(N=7035), n (%/y) 


Edoxaban  
60 mg / 30 mg DR vs. Warfarin,  


HR [95% CI]; p-value 


Any stroke 219 (1.41) 174 (1.13) 0.80 [0.66-0.98]; p=0.03 


Haemorrhagic stroke 76 (0.49) 40 (0.26) 0.53 [0.36-0.78]; p=0.00 


Ischaemic stroke 144 (0.93) 135 (0.87) 0.94 [0.75-1.19]; p=0.63 


Disabling stroke 41 (0.26) 35 (0.23) 0.86 [0.55-1.35]; p=0.51 


Fatal stroke 43 (0.28) 45 (0.29) 1.05 [0.70-1.60]; p=0.80 


SEE 13 (0.08) 8 (0.05) 0.62 [0.26-1.50]; p=0.29 


First TIA  69 (0.44) 82 (0.53) 1.20 [0.87-1.65]; p=0.26 


Abbreviations: mITT, modified intention-to-treat, SEE systemic embolic event.  


  







 


Edoxaban, Daiichi Sankyo Page 69 of 266 


In the ITT analysis set (overall study period), an analysis of haemorrhagic stroke events found that the edoxaban 60 mg / 30 mg DR arm had 


nearly half the rate of the warfarin arm (0.26% vs. 0.47%; p<0.001). Edoxaban 60 mg / 30 mg DR arm had a similar rate of stroke, ischaemic 


stroke, disabling and also fatal stroke compared with the warfarin arm.  


 


Table 19: Stroke and systemic embolism results from ENGAGE AF-TIMI 48 (ITT analysis set, overall study period).  


Efficacy Outcome 
Warfarin 


(N=7036), n (%/y) 


Edoxaban  
60 mg / 30 mg DR 
(N=7035), n (%/y) 


Edoxaban  
60 mg / 30 mg DR vs. Warfarin, HR [95% CI]; p-value 


Any stroke 317 (1.69) 281 (1.49) 0.88 [0.75-1.03]; p=0.11 


Haemorrhagic stroke 90 (0.47) 49 (0.26) 0.54 [0.38-0.77]; p<0.001 


Ischaemic stroke 235 (1.25) 236 (1.25) 1.00 [0.83-1.19]; p=0.97 


Disabling stroke 57 (0.30) 54 (0.28) 0.94 [0.65-1.36]; p=0.74 


Fatal stroke 86 (0.45) 80 (0.42) 0.92 [0.68-1.25]; p=0.61 


SEE 23 (0.12) 15 (0.08) 0.65 [0.34-1.24]; p=0.19 


First TIA 95 (0.50) 106 (0.56) 1.11 [0.84-1.47]; p=0.45 


Abbreviations: ITT, intention-to-treat; SEE systemic embolic event.  


Results for the mITT overall study period were consistent with those in the ITT overall study period. 
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Table 20: Stroke and systemic embolism results from ENGAGE AF-TIMI 48 (mITT analysis set, overall study period).  


Efficacy Outcome 
Warfarin 


(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR 
(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR vs. Warfarin,  


HR [95% CI]; p-value 


Any stroke 316 (1.69) 278 (1.48) 0.87 [0.74-1.02]; p=0.09 


Haemorrhagic stroke 90 (0.48) 49 (0.26) 0.54 [0.38-0.77]; p=0.00 


Ischaemic stroke 234 (1.25) 233 (1.24) 0.99 [0.82-1.18]; p=0.90 


Disabling stroke 57 (0.30) 53 (0.28) 0.92 [0.64-1.34]; p=0.67 


Fatal stroke 86 (0.45) 79 (0.41) 0.91 [0.67-1.24]; p=0.56 


SEE 23 (0.12) 14 (0.07) 0.60 [0.31-1.17]; p=0.14 


First TIA 95 (0.50) 106 (0.56) 1.11 [0.84-1.47]; p=0.45 


Abbreviations: mITT, modified intention-to-treat, SEE systemic embolic event.  
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Secondary efficacy analysis  


The analysis of the 3 composite secondary efficacy endpoints of stroke, SEE, and 


CV mortality; MACE; and stroke, SEE, and all-cause mortality are summarised in 


Table 21 for the mITT analysis set on-treatment period,   
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Table 22 for the ITT analysis set overall study period and in Table 23 for the mITT 


analysis set overall study period. 


In the mITT analysis set on-treatment period, a lower proportion of patients in the 


edoxaban 60 mg / 30 mg DR arm than the warfarin arm experienced the composite 


secondary efficacy endpoints of stroke, SEE and cardiovascular-related mortality 


(2.39%, and 2.84% per year, respectively), MACE (2.92% and 3.43% per year, 


respectively), or stroke, SEE and all-cause mortality (2.56% and 2.98% per year, 


respectively). There was a significantly lower rate in the edoxaban 60 mg / 30 mg DR 


arm versus the warfarin arm for all three outcomes (p≤0.02 for all comparisons) 


(Table 21).  


Edoxaban was associated with a lower rate of cardiovascular-related mortality (HR: 


0.89; [95% CI: 0.74–1.10]; p≥0.1) and all-cause mortality (HR: 0.91 [95% CI: 0.77–


1.10]; p≥0.1) (Table 21). There was also no significant difference in the rate of 


myocardial infarction between the edoxaban 60 mg / 30 mg DR arm compared with 


warfarin (HR:0.84 [95% CI: 0.64–1.12]; p≥0.1), which indicated there was no signal 


for myocardial infarction with edoxaban treatment (Table 21).  
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Table 21: Secondary efficacy results from ENGAGE AF-TIMI 48 (mITT analysis set, on-treatment analysis). 


Efficacy Outcome 


Warfarin 
(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR 
(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR vs. Warfarin, HR [95% 


CI]; p-value 


Stroke, SEE or death from CV cause 441 (2.84) 369 (2.39) 0.84 [0.73, 0.97]; p=0.01 


MACE 530 (3.43) 449 (2.92) 0.85 [0.75, 0.97]; p=0.01 


Stroke, SEE or death 463 (2.98) 395 (2.56) 0.86 [0.75, 0.98]; p=0.02 


All-cause death 258 (1.65) 234 (1.51) 0.91 [0.77, 1.10]; p=0.32 


Death from CV cause 236 (1.51) 208 (1.34) 0.89 [0.74, 1.10]; p=0.21 


Myocardial infarction 105 (0.68) 88 (0.57) 0.84 [0.64, 1.12]; p=0.24 


Abbreviations: CV, cardiovascular; MACE, major adverse cardiovascular event; SEE systemic embolic event  


 


Similar trends were observed for the ITT analysis set overall study period (Table 22). The rates of all three pre-specified secondary composite 


outcomes were significantly lower with edoxaban 60 mg / 30 mg DR than with warfarin. Treatment with edoxaban was associated with lower 


annualised rates of death from cardiovascular causes than was warfarin: 3.17% with warfarin, as compared with 2.74% with edoxaban 60 mg / 


30 mg DR (HR: 0.86; 95% CI, 0.77 - 0.97; p = 0.013) 
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Table 22: Secondary efficacy results from ENGAGE AF-TIMI 48 (ITT analysis set, overall study period). 


Efficacy Outcome 
Warfarin 


(N=7036), n (%/y) 


Edoxaban 
60 mg / 30 mg DR 
(N=7035), n (%/y) 


Edoxaban 
60 mg / 30 mg DR vs. Warfarin, HR [95% 


CI]; p-value 


Stroke, SEE or death from CV cause 831 (4.43) 728 (3.85) 0.87 [0.78–0.96]; p=0.005 


MACE 926 (4.98) 827 (4.41) 0.88 [0.81–0.97]; p=0.01 


Stroke, SEE or death 1046 (5.57) 949 (5.01) 0.90 [0.82–0.98]; p=0.02 


All-cause death 839 (4.35) 773 (3.99) 0.92 [0.83–1.01]; p=0.08 


Death from CV cause 611 (3.17) 530 (2.74) 0.86 [0.77–0.97]; p=0.013 


Myocardial infarction 141 (0.75) 133 (0.70) 0.94 [0.74–1.19]; p=0.60 


Abbreviations: CV, cardiovascular; MACE, major adverse cardiovascular event; SEE systemic embolic event  
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Similar trends were observed for the mITT analysis set overall study period (Table 23).  


Table 23: Secondary efficacy results from ENGAGE AF-TIMI 48 (mITT analysis set, overall study period). 


Efficacy Outcome 


Warfarin 
(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR 
(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR vs. Warfarin, HR [95% 


CI]; p-value 


Stroke, SEE or death from CV cause 828 (4.43) 723 (3.83) 0.86 [0.78–0.95]; p=0.004 


MACE 923 (4.98) 821 (4.39) 0.88 [0.80–0.97]; p=0.01 


Stroke, SEE or death 1043 (5.58) 943 (4.99) 0.89 [0.82–0.98]; p=0.01 


All-cause death 836 (4.35) 769 (3.99) 0.91 [0.83–1.01]; p=0.07 


Death from CV cause 608 (3.16) 527 (2.73) 0.86 [0.77–0.97]; p=0.013 


Myocardial infarction 141 (0.75) 132 (0.70) 0.93 [0.74–1.18]; p=0.56 


Abbreviations: CV, cardiovascular; MACE, major adverse cardiovascular event; SEE systemic embolic event  
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Quality of life results  


Health-related quality of life data were collected from patients in the ENGAGE AF-


TIMI 48 trial as part of a health economic substudy that ran alongside the trial. Data 


were collected using the self-administered EQ-5D questionnaire at baseline and 


every 3 months, until the end of the study. Approximately 60% of patients 


participated in quality of life data collection, though a sizable proportion of those did 


not enrol in this substudy until some time after baseline. In total, baseline utilities 


were calculated for 11,995 patients who participated in ENGAGE AF-TIMI 48. The 


country with the largest number of patients for whom baseline EQ5D data were 


available was the US, with 2,853 (approximately 24% of all respondents). Baseline 


EQ5D data were collected from a total of 164 patients from the UK. The baseline 


utility was calculated as 0.836 using this methodology.  


Subgroup analyses  


Subgroup analyses for the primary efficacy outcome are presented in Figure 7. 


These prespecified analyses were done on the mITT analysis set, overall study 


period. 


These analyses demonstrate consistency across major subgroups; for most 


subgroups, the event rate of primary endpoint (composite stroke/SEE) was 


numerically lower in the edoxaban 60 mg / 30 mg DR group compared to the warfarin 


group, i.e., the hazard ratio was 1.0 or less.  


The HR for the comparison of edoxaban 60 mg / 30mg DR vs warfarin was greater 


than 1.0 for several subgroups (subjects with CrCL ≥ 80 mL/min, subjects using 


verapamil or quinidine at randomisation, subjects with prior TIA, subject without prior 


hypertension, subjects with paroxysmal AF, subjects in the group defined as Western 


Europe, subjects in Japan and subjects in study centres with a TTR above 73.9%.). 


However, the associated CIs for those respective HRs crossed the line of unity and 


no significant interactions were found, except for the subgroups based on baseline 


CrCl levels. This result is discussed further in section 6.10. 
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Figure 7: Subgroup analysis of primary efficacy outcome (Stroke or SEE) of ENGAGE 


AF-TIMI 48 –edoxaban 60 mg / 30 mg DR vs. warfarin (mITT analysis set, overall study 


period)  
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Abbreviations: AF, atrial fibrillation; CHF, congestive heart failure; CrCl, creatinine clearance; SEE, 


systemic embolic event; TIA, transient ischaemic attack; TTR, time in therapeutic range; VKA, vitamin K 


antagonist. 


Efficacy results for subgroups specified in the NICE scope are discussed more in 


detail below: 


Subgroup analyses by centre level TTR 


The primary efficacy results were analysed by study centre level TTR values to 


assess if the level of INR control achieved in a particular centre influenced the 


primary efficacy results. For the analysis comparing centre TTR above and below 


60%, the p value for interaction was significant. This indicates that in centres with a 


TTR ≥60%, edoxaban has a similar effect versus warfarin to that observed in the total 


study population, while there is a significant reduction in risk in the cTTR <60% 


subgroup.  


When the TTR data were examined by quartiles in the edoxaban 60 mg / 30 mg DR 


arm compared with warfarin, the hazard ratios for the primary endpoint in the first, 


second and third quartiles were 0.74, 0.88 and 0.82, respectively, and 1.08 for the 


fourth quartile, but the p-value for interaction was not significant (p=0.50).  


Table 24: Primary efficacy (Stroke or SEE) results by centre level TTR (mITT analysis 


set, overall study period) 


Stroke or SEE 


Warfarin 
(N=7012), n 


(%/y) 


Edoxaban  
60 mg / 30 mg 


DR 
(N=7012), n 


(%/y) 


Edoxaban  
60 mg / 30 mg DR 


vs. warfarin, 
HR [95% CI] 


P-value for 
interaction 


Centres with TTR 
>66.4% 


142 (1.54) 125 (1.40) 
0.91  


(0.719–1.163) 
0.5159 


Centres with TTR 
≤66.4% 


195 (2.07) 159 (1.70) 
0.82  


(0.667–1.015) 


Centres with TTR 
≥60% 


227 (1.62) 208 (1.55) 
0.96  


(0.795–1.159) 
0.0361 


Centres with TTR 
<60% 


110 (2.36) 76 (1.57) 
0.66  


(0.495–0.888) 


First TTR quartile 
(≤57.7%),  


84 (2.32) 65 (1.74) 
0.74  


(0.537–1.028) 


0.5028 


Second TTR 
quartile (>57.7% to 
≤66.4%) 


111 (1.91) 94 (1.67) 
0.88  


(0.670–1.161) 


Third TTR quartile 
(>66.4% to 
≤73.9%), 


92 (1.68) 70 (1.36) 
0.82  


(0.600–1.118) 


Fourth TTR quartile 
(>73.9%) 


50 (1.34) 55 (1.47) 
1.08  


(0.737–1.585) 
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Subgroup analysis by risk of stroke (as defined by the CHADS2 score) 


The hazard ratio for edoxaban 60 mg / 30 mg DR vs. warfarin was stable and non-


inferior across CHADS2 scores 2 to 6. (Table 25) 


Table 25: Primary efficacy (Stroke or SEE) results by CHADS2 score (mITT analysis set, 


overall study period) 


CHADS2 


Score 


Warfarin 
(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR 
(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR vs. 


warfarin, 


HR [95% CI] 


All scores XXXXXXX XXXXXXX XXXXXXXXXXXXX 


1 XXXX XXXX X 


2 XXXXXXX XXXXXXX XXXXXXXXXXXXX 


3 XXXXXXX XXXXXXX XXXXXXXXXXXXX 


4 XXXXXXX XXXXXXX XXXXXXXXXXXXX 


5 XXXXXX XXXXXX XXXXXXXXXXXXX 


6 XXXXX XXXXX XXXXXXXXXXXXX 


 


Post-hoc analysis for Western Europe region 


A post hoc analysis of patients from the European Economic Area plus Switzerland 


for the mITT overall study period found that event rates were numerically lower for 


edoxaban 60 mg /30 mg DR  (N=2423) than for warfarin (N=2474) for each of the 


efficacy endpoints, but with upper bounds of the confidence intervals crossing the 


line of unity: 


 First stroke or SEE: 1.41%/year vs. 1.54%/year; HR 0.92 (95% CI 0.693 to 1.218) 


 Ischaemic stroke: 1.10%/year vs. 1.19%/year; HR 0.93 (95% CI 0.676 to 1.281) 


 Haemorrhagic stroke: 0.21%/year vs. 0.31%/year; HR 0.68 (95% CI 0.345 to 


1.335) 


 
Subgroup analyses by creatinine clearance 


As one of numerous efficacy and safety subgroup analyses, an analysis by renal 


function across 3 categories of creatinine clearance (CrCL: normal renal function [≥ 


80 mL/min]; mild renal impairment [> 50 to < 80 mL/min] and moderate renal 


impairment [30 to 50 mL/min) demonstrated a significant interaction for heterogeneity 


for the edoxaban 60 mg /30 mg DR regimen (P < 0.001). The HRs for the primary 


efficacy endpoint were 0.86 (95% CI 0.63 to 1.17) and 0.68 (95% CI 0.54 to 0.85) for 


high-dose edoxaban (60 mg / 30 mg DR) vs. warfarin for subgroups with CrCl of 30 


to ≤50 mL/min and >50 to <80 mL/min, respectively. In contrast, the relative risk of 


stroke or SEE was observed to be higher with edoxaban than with warfarin in the 


subgroup of subjects with normal renal function (CrCL ≥ 80 mL/min; HR 1.31 (95% CI 


0.96 to 1.79)). 


 


Comparison of the annualised event rates for stroke or SEE in the subgroups with 


normal renal function and mild renal impairment demonstrated that the event rates in 


the edoxaban 60 mg /30 mg DR group were very similar (1.06%/year and 


1.07%/year, respectively). In contrast, the event rates in the warfarin groups were 
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different (0.76%/year and 2.0%/year, respectively). This represents a 62% difference 


in the event rate between the mild renal impairment and the normal renal function 


subgroups treated with warfarin. This magnitude of difference has not been seen in 


other contemporary NOAC studies, whereas the edoxaban event rates were broadly 


consistent with those observed in other NOAC studies given the order of background 


stroke/SEE risk defined by CHADS2. Moreover, the similar event rates in the two 60 


mg /30 mg DR edoxaban groups (mild renal impairment vs normal renal function) 


was unexpected considering that these two groups differed with respect to their 


median CHADS2 score at baseline (2.6 in the normal renal function subgroup and 2.9 


in the mild renal impairment subgroup).  


 


Finally, one cannot exclude random variability as an explanation for the observed 


differences between these subgroups. Due to the lack of stratification by renal 


function as analyzed using 3 categories of CrCL, there may have been some 


unidentifiable sources of bias across treatment groups within the renal subgroups in 


terms of baseline characteristics, demographics, concomitant medication, and 


geographic recruitment that could have contributed to differences in event rates for 


stroke or SEE. When data were analyzed by the CrCL categories used for dose 


modification as well as for stratification (≤ or > 50 mL/min), no significant interaction 


was observed.  


 


In summary, a variety of factors, an unusually low event rate in the warfarin group 


and potential imbalances between treatment groups due to randomization not being 


performed within subgroups, could have contributed to the observed HR for stroke or 


SEE compared with warfarin in the subgroup of subjects with normal renal function. 


Because of that the HR should be interpreted in the context of (1) a low absolute 


event rate for stroke or SEE, and (2) the small absolute differences between 


treatment groups. 
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6.6 Meta-analysis  


6.6.1 The following steps should be used as a minimum when presenting 
a meta-analysis. 


 Perform a statistical assessment of heterogeneity. If the visual 


presentation and/or the statistical test indicate that the RCT results are 


heterogeneous, try to provide an explanation for the heterogeneity.  


 Statistically combine (pool) the results for both relative risk reduction and 


absolute risk reduction using both the fixed effects and random effects 


models (giving four combinations in all).  


 Provide an adequate description of the methods of statistical 


combination and justify their choice. 


 Undertake sensitivity analysis when appropriate.  


 Tabulate and/or graphically display the individual and combined results 


(such as through the use of forest plots). 


No meta-analysis of the data obtained through the edoxaban clinical study 


programme has been conducted. However a network meta-analysis comparing all 


NOACs and warfarin was conducted and the results are presented in section 6.7.  


6.6.2 If a meta-analysis is not considered appropriate, a rationale should 
be given and a qualitative overview provided. The overview should 
summarise the overall results of the individual studies with 
reference to their critical appraisal.  


N/A 


6.6.3 If any of the relevant RCTs listed in response to section 6.2.4 
(Complete list of relevant RCTs) are excluded from the meta-
analysis, the reasons for doing so should be explained. The impact 
that each exclusion has on the overall meta-analysis should be 
explored.  


N/A 


6.7 Indirect and mixed treatment comparisons  


6.7.1 Describe the strategies used to retrieve relevant clinical data on the 
comparators and common references both from the published 
literature and from unpublished data. The methods used should be 
justified with reference to the decision problem. Sufficient detail 
should be provided to enable the methods to be reproduced, and 
the rationale for any inclusion and exclusion criteria used should be 
provided. Exact details of the search strategy used should be 
provided in section 10.4, appendix 4. 


The methods used to identify studies for use in the network meta-analysis (NMA) are 


shown in section 6.1.  


6.7.2 Please follow the instructions specified in sections 6.1 to 6.5 for the 
identification, selection and methodology of the trials, quality 
assessment and the presentation of results. Provide in section 10.5, 
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appendix 5, a complete quality assessment for each comparator 
RCT identified.  


Eligibility criteria and a flow diagram of included and excluded studies can be found 


in section 6.2. Of the 54 studies identified at i3 in the flow diagram in section 6.2.2, 


four large clinical trials that compared a non-VKA oral anticoagulant versus warfarin 


were included in the NMA. (Figure 8) These trials were chosen because they were 


the only phase 3 trials comparing a non-VKA oral anticoagulant with warfarin. A 


complete quality assessment for the 4 included trials is provided in SectionError! 


Reference source not found.. 


Figure 8: Base case network diagram 


 


6.7.3 Provide a summary of the trials used to conduct the indirect 
comparison. A suggested format is presented below. Network 
diagrams may be an additional valuable form of presentation. 


A summary of the trials used to inform the NMA is provided in Table 26. 
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Table 26: Summary of the trials used to conduct the NMA 


Study (primary ref) Intervention Trial design Patient population No randomised 
patients 


Trial length 
(years)* 


Edoxaban study 


ENGAGE AF- 
TIMI 48  
(
68


) 


 Edoxaban 60 mg /30 mg DR 


 Edoxaban 30 mg/ 15 mg DR 


 Warfarin 


Randomised double-
blind, double-dummy 


Adult patients ≥ 20 years old 
with NVAF and a CHADS2 


score of 2 or more 
21,105 2.8 


Comparator studies 


RE-LY
69


 
 Dabigatran 150 mg 


 Dabigatran 110 mg 


 Warfarin 


Randomised blinded 
dabigatran arms;  


open-label warfarin arm 


Adult patients ≥ 18 years old 
with AF and a CHADS2 score 


of 1 or more 
18,113 2 


ARISTOTLE 
70


  Apixaban 5 mg 


 Warfarin 


Randomised double-
blind,  


double-dummy 


Patients with AF and a 
CHADS2 score of 1 or more 


18,201 1.8 


ROCKET AF 
71


  Rivaroxaban 20 mg 


 Warfarin 


Randomised double-
blind,  


double-dummy 


Adult patients ≥ 18 years old 
with NVAF and a CHADS2 


score of 2 or more 
14,262 1.9 


*: Median follow-up 
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6.7.4 For the selected trials, provide a summary of the data used in the 
analysis. 


Overall, 23 endpoints of interest (11 for efficacy and 12 for safety) were considered 


for meta-analysis, depending on data availability as shown in Table 27. Consistent 


with study endpoints in the pivotal trials, the composite endpoint of stroke and 


systemic embolism (SE) was defined as the primary efficacy endpoint and major 


bleeding as the primary safety endpoint in the network-meta-analyses, with all other 


endpoints considered secondary. Note that no hierarchical testing was performed for 


the meta-analyses. 


Table 27: Overview of efficacy and safety outcomes by study 


Study ENGAGE AF-TIMI 48 ARISTOTLE ROCKET – AF RE-LY 


Efficacy outcomes 


Composite of 
stroke and 
systemic 
embolism (SE) 


    


SE 
    


All-cause stroke 
    


Ischaemic 
stroke     
Haemorrhagic 
stroke     


Disabling stroke 
   


 


Fatal stroke 
   


 


All-cause 
mortality     


CV mortality 
    


MI 
    


Transient 
ischaemic attack 
(TIA)  


  
 


Safety outcomes 


Composite of 
major bleeding 
and clinically 
relevant non-
major bleeding 


   
 


Any bleeding 
  


 
 


Major bleeding 
    


Other major 
bleeding   


  


Major 
gastrointestinal 
bleeding     
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Study ENGAGE AF-TIMI 48 ARISTOTLE ROCKET – AF RE-LY 


Minor/minimal 
bleeding  


 
  


Clinically 
relevant non-
major bleeding  


 
 


 


Fatal bleeding 
 


 
 


 


Intracranial 
bleeding     
Life-threatening 
bleeding  


  
 


Discontinuation 
    


Dyspepsia 
 


  
 


6.7.5 Please provide a clear description of the indirect/mixed treatment 
comparison methodology. Supply any programming language in a 
separate appendix. 


A network meta-analysis (NMA) was conducted to estimate the relative efficacy and 


safety of edoxaban compared with all treatments of interest. An advantage of this 


technique is that it allows for indirect comparisons to be made between pairs of 


treatments that have not been compared directly in clinical trials. Indeed, no RCTs 


comparing NOACs have been conducted. 


The NMA included all treatments specified in the NICE scope; warfarin, edoxaban 


(60 mg once daily (OD), apixaban 5 mg twice daily (BD), dabigatran (150 mg BD, 


110 mg BD) and rivaroxaban 20 mg OD.  


ROCKET-AF and ENGAGE AF-TIMI 48 enrolled patients with CHADS2 ≥ 2, whereas 


RE-LY and ARISTOTLE enrolled patients with CHADS2 ≥ 1; thus, only data from 


patients with CHADS2 ≥ 2 in RE-LY and ARISTOTLE were used in the network meta-


analyses to minimize potential biases resulting from differences in patient clinical 


characteristics among the trials.  


XXXXXXXX XXXX XXXXXXXXXX XXX XXX XXXXXXXX XXXX XXXXX X XX XXX 


XXXXXXXXX XXXXXXXX XXXX XXXXXXXXXX XXX XXX XXXXXXXXX 


XXXXXXXXXXXX 


 XXXXXXXX XXXX XXXXX XXXXX X X XX XXXXXXXX 


 XXXXXXXX XX XXX X XXX XXXXXXXX 


 XXXXXXXX XXXXXXXXXXXX XX XXXXX XXXXX XXXX XXXXXXXXXXX 


XXXXX XX XXXXX XXXXXXXXXX 


Overview of statistical methods 


A strength of the network meta-analysis approach is that the estimation of the relative 


effect between two treatments uses all the information available from the network of 


evidence, including direct comparisons (where available) and indirect comparisons.  
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XXX XXX XXXXXX X XXXX XXXXX XXXXXXX XXXXX X XXXXXX XXXXX XXX 


XXX XXXXXX XX XXXXXX X XXX XXXXXX XXXXXX XXX XXXXX XX XXXXX XX 


XXXXX XXXXXXX XXX XXX XXXXXX XXX XX XXXXX XXXXXXXX X XX XXXXXX 


XXXXX 


XXX XXXX XXXXXX XXXXXXX XXXX XXXXX XX XXX XXXXX XX XX XXXXXXX 


XX XXXXX 


 


XXXXX 


 XXX XX XXX XXXXXX XX XXXXXX XXXXX XXXXXXXXX XXXXX XXX 


XXXXXXXX XXX XXXXXXXX X XX XXXXX X 


 X XX XX XXX X XXXX XXXXX XX XXXXX XXX XXXXX XXXXXX X X 


XXXXX 


 X XX XX XXXXXX XXX XXXXXXX XX XX XXXXX XXX XXXXX XXXXXXXX 


X XXX X XXXXXX XXXX X XX XXXX XX XXXXXXXX 


 X X XX XXXX XXXXXX X XX XX XXXXXXX 


 X XX XXXXX XXXX XXXX XXXXXX X XXXXX XXXXXXX XXX XXX XXX 


XXX XXXXXX XXXXXX XX XXXXX XX XX XXXXXXX XXXXXX XX XX XX 


XX XXX XXXX XXXXXXXXXXX XXX XXX XX XXX XXXXX 


 


X XXXXXX XXXX XXX XX XXX X XXXX XX XX XXXXXX X XXX XXXXX XX XXX 


XXX XXX XX XXXXX X XXXX XXXXXXX X X XXXXX X XXXXX XXXXXXX 


XX XXX XXXX XX XXXXXXX XXX XXX X XXXXXX XXX XXX XXXXXX XXXXX 


XXXX XXXXXXXX X XX XX XXXX XX XXXXX X XXXX XX XXX XXXXXXX X XXX 


XXXXXXX XXX XXX XX X XXX XX XXXX XXXX XXX XXXX XXXXXXXX XXX XX 


XXXX XXXXXX 


Input data 


In order to minimise potential biases resulting from differences in durations of study 


follow-up, annualised event rates were estimated. 


XXX XXX XXXXXXX XX XXXXX XXXXXXXXX XX XX XXXXX XX XXXXX XXXXX 


XX XXX XXXXXXX XXX XX XXX XXXX XX XXXXXX X XXX XXXXX XXX XX XX XX 


XXX XXXXX XXX XXXXXX XXXXX XX XXXXX XXX XXX XX XXX XXXXXX XXXXX 


XXXX XXXXXX XXXX XXXX XX XX XXXXXX XXXXXX XXXXXXX XXX 


XXXXXXXXX XXXX XXXXXX X XXXX XXX XXXXXX XXXXXXXX XXXX XXXX XX 


XX XXX XX XXXXX X XXXX XXXXX XXX XXX X XXXXXXXX XXX XXXXXX 


XXXXXXX 


XX XXXXX XXXXXXX XXXXXXXX XXX XXXX XXX XX XXX XXXXXXX XXXXXX XX 


XX XXXXX XXX XXXX XXX XXXX XXX XXXX XXXXXX XXXXXXXX XXXX XXX 


XXX XX XXXX XXXXXXXX XXXXXX XX XXX XXXXXXXX XXXXX XXX XXXX 
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XXXXX XXX XXXXXXX XX XXXX XXXXXXX XXXX XXXX XXX XXX XXXXXX XXX 


XXX XX XXXX XXXXXXX XXX XX XXXXXX XX XX XXXXXX XXXXXX 


Outputs 


XX XXXX XXXXX XXXXXX XXXX X XXXX XXXX X XXX XXXXX XXXXXXXX XX 


XXX XX XXXXXX XXXXXX XX XXXXXXX X XXXXX XXX XX XXXXXXXX XXXXXXX 


XXX XX XX XXX XXX XXX XXXXXXX X XXXXXXX XXX XXXXX 


X XX XXX XXXXXXX XX XXXXXXX XXXXXXX XXXX XX XXXXXXX XXX XX XX 


XXX XXXXX XXX 


Assessment of model convergence 


XXX XXXXXXXX XX XXXX XXX XXXXXXX X XXXXXXX XX XXX XX XX XXXX XXX 


X XX XXXXXX 


Assessment of inconsistency 


XXX XXXXXXX XXXXXXXX XXX XXXX XX XXXXXX XXXXXXXX XX XX 


XXXXXXXX XXXXX 


Implementation of statistical analyses 


Analyses were performed using SAS. SAS code used for the NMA analyses of the 


included outcomes are shown in Section Error! Reference source not found.. 


 


6.7.6 Please present the results of the analysis.  


6.7.6.1 Base case, Patients with baseline CHADS2 ≥2 


Primary Efficacy Endpoint (Composite of Stroke and Systemic Embolism) 


Annualised event rates for the composite endpoint of stroke and SE are as follows: 


2.04 (CI: 1.85-2.25) for warfarin; 1.57 (CI: 1.30-1.90) for apixaban; 1.79 (CI:1.46-


2.19) for dabigatran 110mg; 1.35 (CI:1.08-1.69), for dabigatran 150mg; 1.71 (CI:1.44-


2.02) for edoxaban 60 mg / 30mg DR; and 1.89 (CI: 1.58-2.27) for rivaroxaban. 


In indirect treatment comparisons that accounted for person-time, as compared with 


warfarin, edoxaban 60 mg / 30 mg DR, apixaban, and dabigatran 150 mg had 


significantly lower rates of stroke and SEE. Once-daily, e edoxaban 60 mg /30 mg 


DR was associated with significantly lower risk (RR, 0.84 [95% CI, 0.72-0.98]) of 


stroke/SEE than warfarin. As compared with other NOACs, once-daily edoxaban 60 


mg / 30mg DR had a similar risk of stroke/SEE as twice-daily apixaban 5 mg, twice-


daily dabigatran 150 mg, twice-daily dabigatran 110 mg, and once-daily rivaroxaban. 


(Table 28) 
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Table 28: NMA Risk Ratios on Composite of Stroke and Systemic Embolism, Baseline CHADS2 ≥2 


 
Warfarin Apixaban Dabigatran 110 mg Dabigatran 150 mg 


Edoxaban 
60mg/30mg DR 


Rivaroxaban 


Warfarin X XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


Apixaban XXXXXXXXXXX) X XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


Dabigatran 110 mg XXXXXXXXXXX XXXXXXXXXXX X XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX 


Dabigatran 150 mg XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX X XXXXXXXXXXX XXXXXXXXXXX 


Edoxaban 60mg/30mg DR XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX X XXXXXXXXXXX 


Rivaroxaban XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX XXXXXXXXXXX X 
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Figure 9: NMA Risk Ratios on Composite of Stroke and Systemic Embolism, Baseline 


CHADS2 ≥2  


 


Other efficacy outcomes 


Subgroup data from patients with CHADS2 ≥ 2 were not available for apixaban and 


dabigatran for many secondary endpoints. Table 29 summarises results for available 


data.  


Among patients with CHADS2 ≥ 2: 


 There were no significant differences among edoxaban 60 mg / 30 mg DR, 


apixaban, rivaroxaban, and warfarin in the risk of ischaemic stroke 


(dabigatran data were not available), among patients with CHADS2 ≥ 2. 


 Edoxaban 60 mg / 30 mg DR (RR, 0.59 [95% CI, 0.43-0.82]) had a 


significantly lower risk of haemorrhagic stroke than warfarin. Haemorrhagic 


stroke data for apixaban and dabigatran were not available. 


 Edoxaban 60 mg / 30 mg DR (RR, 0.90, [95% CI, 0.82-0.98]) had significantly 


lower risk of all-cause mortality than warfarin, but no significant difference in 


all-cause mortality between edoxaban 60 mg / 30 mg DR versus apixaban, 


rivaroxaban, and dabigatran were found. 


 Edoxaban 60 mg / 30 mg DR (RR, 0.87 [95% CI, 0.77-0.98]) had significantly 


lower risk of CV mortality than warfarin, but there was no significant difference 


in CV mortality risk between edoxaban 60 mg / 30 mg DR and rivaroxaban. 


Data on CV mortality in the subgroup of patients with CHADS2 ≥ 2 were not 


available for apixaban and dabigatran. 


Table 29: NMA Risk Ratios on other efficacy outcomes, Baseline CHADS2 ≥2 (RR; 95% 


CrI) 


 
Edoxaban 60 
mg / 30 mg DR 
vs. apixaban 


Edoxaban 60 
mg / 30 mg DR 
vs. dabigatran 
110 mg 


Edoxaban 60 
mg / 30 mg DR 
vs. dabigatran 
150 mg 


Edoxaban 60 
mg / 30 mg DR 
vs. rivaroxaban 


Edoxaban 60 
mg / 30 mg DR 
vs. warfarin 


SEE XXX XXX XXX XXXXXXXXXX XXXXXXXXXX 


All-cause stroke XXX XXX XXX XXXXXXXXXX XXXXXXXXXX 
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Edoxaban 60 
mg / 30 mg DR 
vs. apixaban 


Edoxaban 60 
mg / 30 mg DR 
vs. dabigatran 
110 mg 


Edoxaban 60 
mg / 30 mg DR 
vs. dabigatran 
150 mg 


Edoxaban 60 
mg / 30 mg DR 
vs. rivaroxaban 


Edoxaban 60 
mg / 30 mg DR 
vs. warfarin 


Ischaemic stroke XXXXXXXXXX XXX XXX XXXXXXXXXX XXXXXXXXXX 


Haemorrhagic 
stroke 


XXX XXX XXX XXXXXXXXXX XXXXXXXXXX 


Disabling stroke XXX XXX XXX XXX XXX 


Fatal stroke XXX XXX XXX XXX XXX 


All-cause 
mortality 


XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXX XXXXXXXXXX 


CV mortality XXX XXXXXXXXXX XXXXXXXXXX XXX XXX 


MI XXXXXXXXXX XXX XXX XXX XXXXXXXXXX 


Transient 
ischaemic attack 
(TIA) 


XXX XXX XXX XXX XXX 


Abbreviations: NA: Not available (No more than one trial had data, so analysis was not conducted), SEE: systemic 


embolism event 


 


Principal Safety Endpoints: Major Bleeding; Composite of Major Bleeding, and 


Clinically Relevant Non-major Bleeding 


XXXXXXX XXXX XXX XX XX XXXXXXX X XXXX XXXXX XXX XXXXX XXXXXX 


XXX XXXX XXXXXX XXX XX XXXXX XXX XXXXXXXX XX XXXXXX XXX 


XXXXXXXX XXX XXXXXX XXXX XXXXXXXX XXX XXXXXX XXXXX XXXX 


XXXXXXX XXX XXXXXXX XXXX XXXX XXXXXXXX XX XXXXXXX XXXX X XXX 


XXX XXX XXX XXXXXXXX XX XXXXXXXXX 


XXXXXXX XX XX X XXX XX XXX X XXXXXXX XXXX XXX XX XXXX XXXXX 


XXXXXX X XXXXX XXX XXX XXXXXX XXXXXXX XXXXXXXX XXX XXX XXXXXX 


XXXXXXXX XXXXXXX XXX XX XXX XXX XXXXXX XXXXXXX XXX XXXXXXX XXX 


XX XXXXXXX XXX XXX XXXXXXX XXX X XXXXX XXX X XXXX XXXXX XX 


XXXXXXX XXX XXXXX XXX XXXXXX 


Table 30: NMA Risk Ratios on major bleeding, Baseline CHADS2 ≥2 


 
Warfarin Apixaban 


Dabigatran 
110 mg 


Dabigatran 150 
mg 


Edoxaban 60 
mg / 30 mg 


DR 
Rivaroxaban 


Warfarin X XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX 


Apixaban XXXXXXXXXX X XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX 


Dabigatran 110 
mg 


XXXXXXXXXX XXXXXXXXXX X XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX 


Dabigatran 150 
mg 


XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX X XXXXXXXXXX XXXXXXXXXX 


Edoxaban 
60mg/30mg 


XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX X XXXXXXXXXX 


Rivaroxaban XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX X 
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Figure 10: NMA Risk Ratios on major bleeding, Baseline CHADS2 ≥2  


 


XX XXX X XX XXXXXXX X XXXX XXXXXX XX XXXXXX XXXXX XXXXXXX 


XXXXXX XX XXXXXXXX XXXX X XXXXXX XX XX X XX XX XX XX XXXXX XXX 


XXX XXXXXX XXXXXXX XXX XXXXXXXX XXX XXX XXX XX XXXXXXXX XX XXXX 


XX XXXXXXX XXX XXXXXX XXX XXXXXXX XX XXXX XXX XXXXXX XXXXXX 


XXXXXXXX XXXXX XXXXXX XXX XXXXXXXX XXXXX XXXXX XXX XXXXXXX 


XXX XX XXXXXXXX 


Figure 11: NMA Risk Ratios on composite of major bleeding and clinically relevant non-


major bleeding, Baseline CHADS2 ≥2  


 


Other safety outcomes 


Subgroup data from patients with CHADS2 ≥ 2 were not available for apixaban and 


dabigatran for many secondary endpoints. Table 31 summarises results for available 


data.  


XXXXXXX XXX XXXXX XXXXXXX XXXX X XXXXXX XX X XXXXXXXX XXXX XXX 


X XXXX XXXXXXXXXX XXXXXX XX XXXXXXXXXXXXXXXXXX XXXXXXX XXXX 


XXX XX XX XXXX XXXX XXX XXX XXXXXXXX XXX X XXXXXXXXX XXX XXX XX 
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XXXXX XXXXXXXXXX XXXXXX XXXXXX XXX XXXXXXXX  XXXX XXXXXXXXXXX 


XXXXXX XXX XX XX XXXXX XX XXXXX XXX XXXXXXX XXXX XX XXXXX XX 


XXXXXXX XXX XXXXXXXX 


XXXXXXXXX XX X XX XX XX XXX XXX XXX XX XXXXXXXX XXX XXXXXXX 


XXXXX XXX X XXXXXXX XXXXXX XXX XXXXX XXXX XXX XX XXXXXXX 


XXXXXXX XX XX XXX X XXXXXXX XXXXXX XXXXXX XXXXXX XX XX X XX XX 


XX XXX XXXXXXXXX XXXXXX XXX XXXXXXXX XX XXXXXXXX 


Table 31: NMA Risk Ratios on other safety outcomes, Baseline CHADS2 ≥2 (RR; 95% 


CrI) 


 
Edoxaban 60 
mg / 30 mg DR 
vs. apixaban 


Edoxaban 60 
mg / 30 mg DR 
vs. dabigatran 
110 mg 


Edoxaban 60 
mg / 30 mg DR 
vs. dabigatran 
150 mg 


Edoxaban 60 
mg / 30 mg DR 
vs. rivaroxaban 


Edoxaban 60 
mg / 30 mg DR 
vs. warfarin 


Any bleeding XXXXXXXXXX XXX XXX XXX XXXXXXXXXX 


Other major 
bleeding 


XXX XXX XXX XXX XXX 


Major 
gastrointestinal 
bleeding 


XXX XXX XXX XXXXXXXXXX XXXXXXXXXX 


Minor/minimal 
bleeding 


XXX XXX XXX XXXXXXXXXX XXXXXXXXXX 


Clinically 
relevant non-
major bleeding 


XXX XXX XXX XXXXXXXXXX XXXXXXXXXX 


Fatal bleeding XXX XXX XXX XXXXXXXXXX XXXXXXXXXX 


Intracranial 
bleeding 


XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX 


Life-threatening 
bleeding 


XXX XXX XXX XXX XXX 


Discontinuation XXX XXX XXX XXXXXXXXXX XXXXXXXXXX 


Dyspepsia XXX XXX XXX XXX XXX 
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6.7.6.2 Secondary analyses, patients with CHADS2 score ≥ 3 at baseline 


Figure 12 and Figure 13 below present the primary efficacy and safety analyses in 


the subgroup of patients with CHADS2 score ≥ 3. 


Figure 12: NMA Risk Ratios on composite of Stroke and Systemic Embolism, patients 


with CHADS2 score ≥ 3


 


Figure 13: NMA Risk Ratios on major bleeding, Baseline CHADS2 ≥3 
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6.7.6.3 Secondary analyses, patients with time in therapeutic range (TTR) ≥ 
66% 


Figure 14 and Figure 15 below present the primary efficacy and safety analyses in 


the subgroup of patients with a cTTR ≥ 60%. 


Figure 14: Risk Ratios on composite of Stroke and Systemic Embolism, patients with 


time in therapeutic range (TTR) ≥ 60% 


 


Figure 15: Risk Ratios on major bleeding, patients with time in therapeutic range (TTR) 


≥ 60% 
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6.7.6.4 Secondary analyses, patients unrestricted by CHADS2 score (i.e., 
including CHADS2 <2 where available) 


Figure 16 and Figure 17 below present the primary efficacy and safety analyses in 


the subgroup of patients unrestricted by CHADS2 score (i.e., including CHADS2 <2 


where available). In the figures below, and in section 7, this is referred to as the “all 


patients” dataset. These results were used to provide estimates for various 


parameters in the cost-effectiveness model when estimates for the population with 


CHADS2 ≥2 or ≥3 were not available. 


Figure 16: NMA Risk Ratios on Composite of Stroke and Systemic Embolism, all 


patients  


 


Figure 17: NMA Risk Ratios on major bleeding, all patients  


 


6.7.7 Please provide the statistical assessment of heterogeneity 
undertaken. The degree of, and the reasons for, heterogeneity 
should be explored as fully as possible. 


XXX XXXXXXXXXX XXXXXXXXXX XXX XXXXXXXXX XXXXXXXXXXXXXX. 
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6.7.8 If there is doubt about the relevance of a particular trial, please 
present separate sensitivity analyses in which these trials are 
excluded.  


XXXXX XXX XX XXXXX XXXXX XXX XXXXXXX XX X XXXXX XXXX XXXXXXXXXX 


XXX XXX XXXXXXXX. 


6.7.9 Please discuss any heterogeneity between results of pairwise 
comparisons and inconsistencies between the direct and indirect 
evidence on the technologies. 


Based on qualitative assessment, the NMA results for each NOAC versus warfarin 


are in general consistent with the direct evidence from the original pivotal trials, 


supporting the validity of our analysis.  


XXX XXX XXXXXX XXX XXXXXX XXX XXX XXXXX XXXXXXXX XXX XXXXXXX 


XXX XX XXX XXXX XXX XX XXXXXXX XXXXX XXXXXXX XXXXXXX XXXXXXXX 


XX XXX XXXXX XXXXX XXXXX XXXXXX XX XXXXX XXXXXX XXX XXXXX 


XXXXXXX XXXX XX XX XXXXXX XXXX XXXX XX XXXXXXX XXXX XX XXXXXX 


XXX XX XXXXXXXX XXX XX XXXXXXX XXX XXXXXX XXX XXXX XXXXX 


XXXXXXX XX XXX XXXX XXX XXXXXXXX XX XXXXXXX XXXXXXX XXX XXXX XX 


XXXXXXXX XXXX XXXXX XXX XX XXXXX XXXXX XXXXXX X XX XXXXX XXX 


XXXX XXXX XXX XXX XXXX XX XXX XXXXXXXXX XXX XXX XXXXXXX X 


XXXXXXX XXXXXX XXX X XX XXXXX XXXXXX XXXXXX XX XXXXX XXXXXXXX 


XX XX XX XXXXXX XXXX X XX XXX XX XXXXXX XXXXXXXX XXX XXXX XX XX 


XX XX XXXXXX X XXXX XXX XXXXXX XXXXXX XXX XXXXXXXXX XXXXX 


XXXXXXX XXXX XXXXXX XXXXXX XXX XXXX XXXXX XXXXXXXX XXX 


XXXXXXX XXX XX XXX XXX XXXXX XXXXXXXX XXXXXX XXXXXXX XXXXXXX 


XXXXXXX XX XXXX XXXXXX XXXXX XX XXXXX XX XXX XXXXX XXXX XXXX XX 


XX XXXXX XXX XXXXXXXX XXXXXX XX XX XXXXXXXXX XXXX XXXXXX XXX 


XXX XXXXX XXXXX XXX XXXXXX XXX XXXXXXX XXXXXXX XXXXXX X XXXX 


XXXXXX XXX XXXXX X XXXXX XX XXXX XXX XXXXXX XXXX XX XX XXXXXXX X 


XX XX XX XXX XXXXXX XX XXXXXXX XXX XX XXX XXX XXX XX XXXXXXX 


XXXX XXXXXX X XXXXX XXXX XXXXXX XXXX XX XXXX X X XX XXXXX X 


XXXXXX XX XXX X XXXX XXXXXX XXX XXXXXX XXXXX XXXXXXX XXXXX XX 


XXXXX XXXX XXXXX XX XXXXXXXXX XXX XXXX XX XXXXXXXX XX XXXXXX X 


XX XXXXX XXX XXX XX XXXXXXXXX XXXXX XXX XXXXXX XXX XXX XXXXX 
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6.8 Non-RCT evidence 


6.8.1 If non-RCT evidence is considered (see section 6.2.7), please repeat 
the instructions specified in sections 6.1 to 6.5 for the identification, 
selection and methodology of the trials, and the presentation of 
results. For the quality assessments of non-RCTs, use an 
appropriate and validated quality assessment instrument. Key 
aspects of quality to be considered can be found in ‘Systematic 
reviews: CRD’s guidance for undertaking reviews in health care’ 
(www.york.ac.uk/inst/crd). Exact details of the search strategy used 
and a complete quality assessment for each trial should be provided 
in sections 10.6 and 10.7, appendices 6 and 7.  


A systematic literature review was conducted to identify relevant non-RCTs on 


edoxaban from the published literature. The literature search is described in Sections 


6.1, 6.2 and Error! Reference source not found.. No RCTs were identified, 


therefore non-RCT evidence is not considered. 


6.9 Adverse events 


The identification of clinical evidence is described in Sections 6.1 and 6.2. All studies 


relevant to this submission are listed in Table 6 in Section 6.2.4.  


Additionally safety data on edoxaban from the Hokusai-VTE study is summarised in 


this section. Hokusai-VTE was a large study ever conducted in acute symptomatic 


VTE, with 8,292 patients randomized internationally and is reported in this section to 


provide additional evidence about the safety of edoxaban. The study was a phase III, 


event-driven, randomised, double-blind, double-dummy, parallel-group, multi-centre, 


multi-national non-inferiority study designed to evaluate the benefits and risks of 


edoxaban in reducing the risk of symptomatic recurrent VTE in patients with 


documented acute symptomatic DVT and/or PE.  


6.9.1 If any of the main trials are designed primarily to assess safety 
outcomes (for example, they are powered to detect significant 
differences between treatments with respect to the incidence of an 
adverse event), please repeat the instructions specified in 
sections 6.1 to 6.5 for the identification, selection, methodology and 
quality of the trials, and the presentation of results. Examples for 
search strategies for specific adverse effects and/or generic 
adverse-effect terms and key aspects of quality criteria for adverse-
effects data can found in ‘Systematic reviews: CRD’s guidance for 
undertaking reviews in health care’ (www.york.ac.uk/inst/crd). Exact 
details of the search strategy used and a complete quality 
assessment for each trial should be provided in sections 10.8 and 
10.9, appendices 8 and 9. 


6.9.2 Please provide details of all important adverse events for each 
intervention group. For each group, give the number with the 
adverse event, the number in the group and the percentage with the 
event. Then present the relative risk and risk difference and 
associated 95% confidence intervals for each adverse event. A 
suggested format is shown below. 


All subjects in the safety analysis set were included in the safety analyses. The SAS 


includes all randomised subjects who received at least 1 dose of randomised study 



http://www.york.ac.uk/inst/crd

http://www.york.ac.uk/inst/crd
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drug, and is identical to the mITT analysis set, on treatment period. Disposition of 


subjects for the SAS population was summarised by treatment arm in Figure 4.  


The measures used to assess the safety outcomes (and their respective definitions) 


investigated in ENGAGE AF-TIMI 48 are presented in Section 6.3.5, Table 9. 


Adjudicated bleeding events 


In the principal safety analysis, there was a significantly reduced rate of major 


bleeding in the edoxaban 60 mg / 30 mg DR arm compared to the warfarin arm (HR: 


0.80; 95%CrI [0.71–0.91]; p<0.001) (Table 32, Figure 8). 


The edoxaban 60mg / 30mg DR arm had a significantly lower rate of several 


secondary bleeding endpoints, including intracranial, fatal, CRNM and life-


threatening bleeds compared with the warfarin arm (p≤0.01 for all comparisons). 


(Table 32) With regard to gastrointestinal bleeding, a significantly higher rate was 


observed in the edoxaban arm compared to the warfarin arm (1.51% vs. 1.23%; 


p=0.03) (Table 32).  


Table 32: Adjudicated bleeding events during ENGAGE AF-TIMI 48 (safety analysis set, 


on-treatment period). 


Bleeding Outcome 
Warfarin 


(N=7012), n 
(%/y) 


Edoxaban 60 mg / 30 
mg DR (N=7012), n 


(%/y) 


Edoxaban 60 mg / 30 
mg DR vs. Warfarin, 
HR [95% CI]; p-value 


Major bleeding 524 (3.43) 418 (2.75) 0.80 [0.71–0.91]; 
p<0.001 


    Fatal bleeding  59 (0.38) 32 (0.21) 0.55 [0.36–0.84]; 
p=0.006 


    Any intracranial 
bleeding 


132 (0.85) 61 (0.39) 0.47 [0.34–0.63]; 
p<0.001 


    Fatal intracranial 
bleeding 


42 (0.27) 24 (0.15) 0.58 [0.35–0.95]; 
p=0.03 


    Gastrointestinal 
bleeding 


190 (1.23) 232 (1.51) 1.23 [1.02–1.50]; 
p=0.03 


    Bleeding at a critical 
organ 


211 (1.36) 108 (0.70) 0.51 [0.41–0.65]; 
p<0.001 


    Overt bleeding with 
blood loss of ≥2 g/dLdL 


327 (2.13) 317 (2.08) 0.98 [0.84–1.14]; 
p=0.7878 


Minor bleeding 714 (4.89) 604 (4.12) 0.84 [0.76–0.94]; 
p=0.002 


    


Any overt bleeding 2114 (16.40) 1865 (14.15) 0.87 [0.82–0.92]; 
p<0.001 


Major or clinically relevant 
non-major bleeding 


1761 (13.02) 1528 (11.10) 0.86 [0.80–0.92]; 
p<0.001 


Clinically relevant non-
major bleeding 


1396 (10.15) 1214 (8.67) 0.86 [0.79–0.93]; 
p<0.001 


 
  







 


Edoxaban, Daiichi Sankyo Page 99 of 266 


Figure 18 presents the Kaplan-Meier plot for major bleeding in the safety analysis set 


for the edoxaban 60 mg / 30 mg DR arm compared with the warfarin arm. As 


mentioned above, there was a significantly reduced rate of major bleeding in the 


edoxaban 60 mg / 30 mg DR arm compared to the warfarin arm (HR: 0.80; 95%CrI 


[0.71–0.91]; p<0.001) 


Figure 18: Kaplan-Meier curve of major bleeding during ENGAGE AF-TIMI 48 (safety 


analysis set, on-treatment period). 


 


Other adverse events  


The five most frequent treatment-emergent adverse events (TEAEs) that were 


reported by patients in the edoxaban or warfarin arms were observed at similar rates 


(Error! Not a valid bookmark self-reference.); these were urinary tract infections 


(9.8% and 10.0%, respectively), nasopharyngitis (8.8% and 8.8%, respectively), 


bronchitis (8.1% and 8.2%, respectively), dizziness (7.3% and 8.4%, respectively) 


and peripheral oedema (8.2% and 9.6%, respectively). Treatment with edoxaban 60 


mg / 30 mg DR therefore did not increase the risk of adverse events compared with 


well-controlled warfarin and was well tolerated.  


Table 33: Adverse events during ENGAGE AF-TIMI 48 (safety analysis set, on-treatment 


period)  


Outcome, n (%) 
Warfarin 
(N=7012) 


Edoxaban 60 mg / 
30 mg DR 
(N=7012) 


Overall AEs (excluding bleeding) 
Any 
Any drug-related 
Serious 
Serious and drug-related 
Severe 
Leading to a fatal outcome 


 
5910 (84.3) 
861 (12.3) 
2698 (38.5) 
119 (1.7) 


1290 (18.4) 
310 (4.4) 


 
5911 (84.3) 
778 (11.1) 
2530 (36.1) 


77 (1.1) 
1212 (17.3) 
283 (4.0) 


On-treatment AEs (excluding bleeding) leading 
to discontinuation 


Drug-related 
Serious 


2480 (35.4) 
 


374 (5.3) 
1413 (20.2) 


2235 (31.9) 
 


281 (4.0) 
1268 (18.1) 
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Outcome, n (%) 
Warfarin 
(N=7012) 


Edoxaban 60 mg / 
30 mg DR 
(N=7012) 


Urinary Tract Infection 703 (10.0) 688 (9.8) 


Nasopharyngitis 620 (8.8) 620 (8.8) 


Oedema Peripheral 675 (9.6) 577 (8.2) 


Bronchitis 572 (8.2) 567 (8.1) 


Dizziness 592 (8.4) 514 (7.3) 


Neoplasms 461 (6.6) 457 (6.5) 


Bone Fractures 371 (5.3) 328 (4.7) 


Deep venous thrombosis or pulmonary 
embolism 


27 (0.4) 28 (0.4) 


Abbreviations: AE, adverse event.  


 


Analysis of patient samples and results of laboratory tests found that noteworthy 


changes were only seen for haemoglobin levels and CrCl levels. Minor decreases in 


haemoglobin were found across all treatment groups over the study (consistent with 


the occurrence of bleeding events). The mean haemoglobin change from baseline 


was -1.34 g/dL in the edoxaban arm and -1.09 g/dL in the warfarin arm.  


With regard to renal function, the proportion of patients who experienced shifts from 


CrCl >50 mL/min and CrCl 30 to 50 mL/min at baseline to CrCl <30 mL/min at any 


point in the study, or at the end of treatment was balanced among the treatment 


groups. The mean CrCl change from baseline in the edoxaban 60 mg / 30 mg DR 


arm was also lower compared with warfarin (-13.80 mL/min vs. -12.52 mL/min, 


respectively). In addition, the analysis of vital signs between treatment arms found 


that similar changes in blood pressure recordings were observed between edoxaban 


60 mg / 30 mg DR and warfarin arms. Electrocardiogram recordings made during the 


study showed that the shifts and changes observed were also comparable among 


the treatment arms.  


The vital sign and laboratory tests from ENGAGE AF-TIMI 48 therefore found that 


once-daily edoxaban was well tolerated and was not associated with an increased 


risk of renal dysfunction or high blood pressure compared with well-controlled 


warfarin.  


Hepatic events  


Proportions of patients with an elevated level of liver enzymes or with hepatocellular 


injury were similar in the treatment arms (  
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Table 34). This indicated that there was no clinically concerning signal for drug-


induced hepatic injury with edoxaban 60 mg / 30 mg DR treatment compared with 


well-controlled warfarin.  
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Table 34: Adverse events during ENGAGE AF-TIMI 48 (safety analysis set, on-treatment 


period) 


Outcome, n (%) 
Warfarin 
(N=7012) 


Edoxaban 60 mg / 
30 mg DR 
(N=7012) 


Hepatic events 
AST or ALT ≥3x upper limit of normal 
Above with total bilirubin ≥2x upper limit of 
normal 


 
146 (2.1) 


 
10 (0.1) 


 
150 (2.2) 


 
15 (0.2) 


Hepatic cases sent for adjudication 
Hepatocellular injury present 
Hepatocellular injury and cholestasis 
Cholestasis 
Other 
No liver injury present 


155 (2.2) 
86 (1.2) 
23 (0.3) 


 
7 (0.1) 
43 (0.6) 
1 (<0.1) 


156 (2.2) 
92 (1.3) 
17 (0.2) 


 
5 (0.1) 
45 (0.6) 
4 (0.1) 


Hy’s Law criteria satisfied 0 2 (<0.1) 


Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase.  


Other outcome measures: Net clinical outcome 


Edoxaban provides a favourable risk-benefit profile compared with well-controlled 


warfarin for net clinical outcome, a composite of efficacy and safety events, including 


stroke, disabling stroke or SEE, major and life-threatening bleeding outcomes, as 


well as mortality.  


Edoxaban 60 mg / 30 mg DR was associated with significantly lower rates of all three 


composite outcomes than warfarin (p<0.01 for all comparisons) (Table 35). The very 


low rate of missing data in ENGAGE AF-TIMI 48 (0.5%) underscores the robustness 


of these observations 


Table 35: Net clinical outcome results from ENGAGE AF-TIMI 48 (safety analysis set, 


on-treatment period) 


Outcome 
Warfarin 


(N=7012), n (%/y) 


Edoxaban 60 mg / 30 
mg DR (N=7012), n 


(%/y) 


Edoxaban 60 mg / 30 
mg DR vs. Warfarin, 
HR [95% CI]; p-value 


Primary  
(stroke, SEE, major 
bleeding or death) 


1462 (8.11) 1323 (7.26) 
0.89 [0.83–0.96]; 


p=0.003 


Secondary  
(disabling stroke, life-
threatening bleeding 
or death) 


987 (5.23) 883 (4.64) 
0.88 [0.81–0.97]; 


p=0.008 


Tertiary 
(stroke, SEE, life-
threatening bleeding 
or death) 


1123 (6.02) 999 (5.30) 
0.88 [0.81–0.96]; 


p=0.003 
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Subgroup analysis 


Analyses of major bleeding in a broad range of patient subgroups indicated that 


treatment with edoxaban was associated with a lower risk of bleeding than well-


controlled warfarin in the majority of patient subgroups.  


Figure 19: Subgroup analysis of primary safety outcome (Major bleeding) of ENGAGE 


AF-TIMI 48 –edoxaban 60 mg / 30 mg DR vs. warfarin (safety analysis set, on-treatment 


period). 


 


Abbreviations: AF, atrial fibrillation; MI, myocardial infarction; TIA, transient ischaemic attack; TTR, time 


in therapeutic range; VKA, vitamin K antagonist.  
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Safety results for subgroups specified in the NICE scope are discussed more in detail 


below: 


Subgroup analysis by centre level TTR 


Table 36 shows the effect of centre level TTR on the primary safety endpoint (major 


bleeding). As would be expected, edoxaban 60 mg / 30 mg DR performed better in 


centres with a lower TTR. For both subgroups with a TTR above or below the 


median, fewer patients in the edoxaban 60 mg / 30 mg DR arm experienced major 


bleeding than in the warfarin arm, and there was no significant interaction between 


the subgroups. The hazard ratio for the first, second and third quartiles were below 


1.0 at 0.69, 0.70 and 0.80, respectively, and 1.05 for the fourth quartile compared 


with warfarin (p=0.11 for interaction; not significant).  


 


Table 36: Major bleeding by centre level TTR (safety analysis set, on-treatment period)  


Subgroup 
Warfarin 
(N=7012) 


Edoxaban 60 
mg / 30 mg DR 


(N=7012) 


Edoxaban 60 mg / 30 mg 
DR vs. warfarin, 


HR [95% CI] 


p-value for 
interaction 


Centres with TTR 
>66.4%, n (%/y) 


273 (3.51) 225 (3.15) 0.90 [0.752–1.071] 0.0607 


Centres with TTR 
≤66.4%, n (%/y) 


251 (3.35) 177 (2.33) 0.70 [0.576–0.847] 


Centres with TTR 
≥60%, n (%/y) 


XXXXXXXXX XXXXXXXXX XXXXXXXXXXXXX 


XXXXXX 
Centres with TTR 
<60%, n (%/y) 


XXXXXXXXX XXXXXXXX XXXXXXXXXXXXX 


First quartile 
(≤57.7%), n (%/y) 


XXXXXXXXX XXXXXXXX XXXXXXXXXXXXX 


XXXXXX 


Second quartile 
(>57.7% to ≤66.4%), 
n (%/y) 


XXXXXXXXX XXXXXXXX XXXXXXXXXXXXX 


Third quartile 
(>66.4% to ≤73.9%), 
n (%/y) 


XXXXXXXXX XXXXXXXXX XXXXXXXXXXXXX 


Fourth quartile 
(>73.9%), n (%/y) 


XXXXXXXXX XXXXXXXXX XXXXXXXXXXXXX 


Abbreviations: TTR, time in therapeutic range.  


 


Subgroup analysis by risk of stroke (as defined by the CHADS2 score) 


Overall there were similar hazard ratios for the comparion of edoxaban 60 mg / 30 


mg DR vs warfarin for major bleeding, both for all patients irrespective of CHADS2 


score, and for scorespatients with CHADS2 scores above 3. 
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Table 37: Major bleeding by CHADS2 score (safety analysis set, on-treatment period) 


CHADS2 


Score 


Warfarin 
(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR 
(N=7012), n (%/y) 


Edoxaban  
60 mg / 30 mg DR vs. 


warfarin, 


HR [95% CI] 


All scores XXXXXXX XXXXXXX XXXXXXXXXXXXX 


1 XXXX XXXX X 


2 XXXXXXX XXXXXXX XXXXXXXXXXXXX 


3 XXXXXXX XXXXXXX XXXXXXXXXXXXX 


4 XXXXXXX XXXXXXX XXXXXXXXXXXXX 


5 XXXXXX XXXXXX XXXXXXXXXXXXX 


6 XXXXX XXXXX XXXXXXXXXXXXX 


Additional Safety Data 


Post-marketing experience of the safety of edoxaban in Japan 


As described in section 1.8, edoxaban is approved for the prevention of VTE after 


major orthopaedic surgery and was launched in July 2011. Analyses of post-


marketing safety events have been published, as are described below.  


A total of 67 AEs were reported in 56 patients (including 51 bleeding events in 42 


patients), of which 15 serious adverse events (SAEs) in 14 patients were reported. 


All SAEs reported were bleeding events, and included cerebral (n=1), gastric (n=2), 


and surgical site (n=12) haemorrhages. Seven of the SAEs required transfusion, and 


all improved or resolved. The majority of bleeding events occurred in patients aged 


≥75 years or who had a CrCl ≥50 mL/min. 72 These findings were consistent with the 


known safety profile of edoxaban and did not identify any unforeseen safety signals, 


further adding to the data on the safety of edoxaban. 


Safety evidence of edoxaban from Hokusai-VTE 


As described in section 1.8, edoxaban is separately being appraised by NICE for the 


treatment of venous thromboembolism (VTE) including deep vein thrombosis (DVT) 


and pulmonary embolism (PE), and prevention of recurrent VTE in adults. Safety 


data from this indication are described below. 


The safety population for Hokusai-VTE included 4118 patients treated with edoxaban 


60 mg and 4122 who received warfarin. The on-treatment study period represented 


the primary period for all safety analyses, including bleeding. The treatment duration 


(the time from first to last dose) and treatment exposure to study drug are shown in 


Table 38.   
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Table 38: Study drug exposure, safety analysis set, HOKUSAI-VTE 


 Edoxaban (n=4118) Warfarin (n=4122) 


Study Drug Exposure 


Mean (SD) (days) 250.3 (111.75) 248.4 (112.61) 


Median (days) 265.0 261.0 


Duration of treatment 


Mean (SD) (days) 251.9 (112.04) 250.3 (113.01) 


Median (days) 267.0 266.0 


 
Patients in the edoxaban group experienced a significant reduction in the risk of 


major or CRNM bleeding (19%) compared with warfarin, which was driven primarily 


by a reduction in the risk of CRNM bleeding (Table 39). There were fewer major 


bleeding events with edoxaban compared with warfarin (not significant). There was a 


significant reduction in the risk of any bleeding event. 


Table 39: Adjudicated bleeding events (safety analysis set, on-treatment study period) 


event, HOKUSAI-VTE 


Bleeding Outcome 
Warfarin 


(N=4122), n (%/y) 
Edoxaban (N=4118), n 


(%/y) 


Edoxaban vs. 
Warfarin, HR [95% 


CI]; p-value 


Major bleeding 66 (1.6%) 56 (1.4%) 0.84 (0.592–1.205): 
p=0.004 


Major or clinically 
relevant non-major 
bleeding 


423 (10.3%) 349 (8.5%) 0.81 (0.705–0.936): 
p=0.3521 


Clinically relevant 
non-major bleeding 


368 (8.9%) 298 (7.2%) 0.80 (0.68–0.93) 
p=0.004 


XXXXXXXX 
XXXXXXXX 


XXXXXXXX XXXXXXXX X 


Any bleeding 1056 (25.6%) 895 (21.7%) 0.82 (0.75–0.90): 
p<0.001 


 


The edoxaban group had a lower event rate estimate of clinically relevant 


(major/CRNM) bleeding than the warfarin group throughout the entire on-treatment 


study period, as shown by the cumulative Kaplan-Meier event rate estimates. (Figure 


20) 
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Figure 20: Kaplan-Meier cumulative event rate estimates for the principal safety 


endpoint (major plus CRNM bleeding), edoxaban vs warfarin, safety analysis set (on-


treatment period); HOKUSAI-VTE 


 
 
The composite endpoint of MACE (non-fatal MI, non-fatal stroke, non-fatal SEE, and 


CV death) and its individual components were reported in similar percentages of 


patients across the treatment groups during the on-treatment period (Table 40). 


There were few additional events in the 30 day post-treatment period as shown by 


the broadly comparable percentages of patients in the edoxaban and warfarin groups 


in the treatment plus 30 days period. Incidence of all-cause mortality was comparable 


between the two groups, as were VTE-related and cardiovascular deaths. 


Table 40: MACE and individual components (safety analysis set, on-treatment and 


treatment plus 30 days study periods); HOKUSAI-VTE 


  
Warfarin (N=4122), 


n (%/y) 
Edoxaban (N=4118), 


n (%/y) 
Edoxaban vs. Warfarin, HR 


[95% CI] 


On-treatment period  


MACE XXXXXX XXXXXX XXXXXXXXXXXXX 


Myocardial 
infarction 


XXXXXX XXXXXX XXXXXXXXXXXXX 


Stroke XXXXXX XXXXXX XXXXXXXXXXXXX 


SEE X XXXXX X 


Cardiovascular 
death 


XXXXX XXXXX X 


Treatment plus 30 days period 


MACE XXXXXX XXXXXX XXXXXXXXXXXXX 


Myocardial 
infarction 


XXXXXX XXXXXX XXXXXXXXXXXXX 


Stroke XXXXXX XXXXXX XXXXXXXXXXXXX 


SEE XXXX XXXX X 


Cardiovascular 
death 


XXXXX XXXXX XXXXXXXXXXXXX 
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Number of patients at risk


hep / edoxaban


(n / N)
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423 / 4122


10.3%


0.81


(0.71–0.94)
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6.9.3 Give a brief overview of the safety of the technology in relation to 
the decision problem.  


Bleeding 


Compared with warfarin, edoxaban was associated with a consistent and dose-


related reduction in all types of bleeding, including Major, and Clinically-Relevant 


Non-Major bleeding. The single exception was major GI bleeding, which occurred 


slightly more frequently in the edoxaban 60 mg /30 mg DR group compared to the 


warfarin group (annualised rate of 1.51% vs. 1.23%, respectively). However, it should 


be noted that the incidence of fatal bleeds was significantly lower for edoxaban 60 


mg /30 mg DR compared with warfarin (HR=0.55; p=0.006), indicating it is likely that 


GI bleeds were well managed in clinical settings.  


Other adverse events 


The non-bleeding treatment-emergent adverse events (TEAEs) and treatment-


emergent serious adverse events (TESAEs) were generally similar for both 


edoxaban and warfarin-treated subjects. Overall, non-bleeding TEAEs leading to 


study drug interruptions or discontinuations were also similar in both edoxaban and 


warfarin-treated subjects. The edoxaban arm had more reports of anaemia than the 


warfarin arm, which could possibly be due to a higher number of occult GI bleeding 


events in this group. 
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6.10 Interpretation of clinical evidence  


6.10.1 Please provide a statement of principal findings from the clinical 
evidence highlighting the clinical benefit and harms from the 
technology.  


Primary evidence for the efficacy and safety of edoxaban in the prevention of stroke 


and systemic embolism in adult patients with non-valvular atrial fibrillation comes 


from the study ENGAGE AF-TIMI 48. 


ENGAGE AF-TIMI 48 was a randomised, double-blind, non-inferiority study that 


compared two regimens of edoxaban with well-controlled warfarin (median TTR 


68.4%) for stroke or systemic embolism prevention in patients with NVAF 


(N=21,105). 


Efficacy and safety of edoxaban 


In the primary efficacy analysis of ENGAGE AF-TIMI 48, edoxaban 60 mg / 30 mg 


DR was non-inferior to well-controlled warfarin for the prevention of stroke or 


systemic embolism in patients with NVAF, with a numerical 21% reduction in risk 


(p<0.001 for non-inferiority) in the mITT on-treatment population. Moreover, 


edoxaban significantly reduced the risk of haemorrhagic stroke compared with well-


controlled warfarin (46% risk reduction; p<0.001). Prespecified subgroup analyses 


demonstrate a consistent pattern across patient groups; the hazard ratios for the 


comparison of the high-dose edoxaban (60 mg / 30 mg DR) arm versus the warfarin 


arm on the primary efficacy endpoint was frequently 1.0 or less. 


 Edoxaban once-daily was associated with a significantly lower rate of the primary 


safety endpoint of major bleeding than well-controlled warfarin in the safety on-


treatment population; risk reduction was 20% (p<0.001). Edoxaban also significantly 


reduced the risk of several bleeding outcomes compared with well-controlled 


warfarin, including fatal bleeding, life-threatening bleeding, the composite of major 


bleeding and clinically relevant non-major bleeding and minor bleeding. Analyses of 


major bleeding in a broad range of patient subgroups indicated that treatment with 


edoxaban was associated with a lower risk of bleeding than well-controlled warfarin 


in the majority of patient subgroups in ENGAGE AF-TIMI 48. 


Analyses of major bleeding in a wide variety of patient subgroups in the safety on-


treatment population found that there was a broadly consistent reduction in major 


bleeding across the majority of subgroups vs. well controlled warfarin. 


Edoxaban demonstrated a favourable risk-benefit profile compared with well-


controlled warfarin for net clinical outcome, a composite of efficacy and safety 


events, including stroke, systemic embolism, major bleeding, and death (HR 0.89; 


95% CI 0.83–0.96; p=0.003). Furthermore, cardiovascular mortality was significantly 


reduced with edoxaban versus well-controlled warfarin (14% risk reduction; p=0.013). 


In the absence of head-to-head data, a network meta-analysis (NMA) was conducted 


to estimate the relative efficacy and safety of edoxaban versus dabigatran, 


rivaroxaban, and apixaban. The NMA data should be interpreted with caution 


because of significant differences in patient characteristics and trial design that exist 


between the four pivotal phase III trials comparing individual non-VKA OACs with 
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warfarin. However, results from the NMA were generally consistent with the results of 


direct comparison of the NOACs versus warfarin in the individual pivotal studies. 


Compared to other NOACs, results from the NMA suggest that, among patients with 


CHADS2 score ≥2, edoxaban has similar efficacy in reducing the risk of the 


composite of stroke and systemic embolism as other OACs (including warfarin, 


rivaroxaban, apixaban, and dabigatran). XXXXXXXXX XXX XXXX XXXXXXXX XXXX 


XXXXX XXXXXXXX XXXX XXXXXX XXXXX XXX XXXXXXXX XXX X XXXXXXXX 


XXXXXXXX XXXXXXX XXXXXXXX XXXX XXXXXXXXXXX XXXX XXXX XXXX XXX 


XXXXXXXX XXX XXXXXXXXXX XXXXXXXXXX XXX XX XXXX XXXX XXXX XXX 


XXXXXXXX XXXXXXXXX XXX XX XXXX XXXX XXXX XXX XXXXXXX XXX X 


XXXXXX XXXXXX XXXXXX XX XXXXXXX This indirect treatment comparison also 


confirmed the superior safety profile of edoxaban relative to warfarin, as seen in 


ENGAGE AF-TIMI 48. 


6.10.2 Please provide a summary of the strengths and limitations of the 
clinical-evidence base of the intervention.  


Strengths 


The ENGAGE AF – TIMI 48 study was a phase III, randomised, double-blind, double-


dummy, non-inferiority study designed to evaluate the benefits and risks of two 


edoxaban regimens for stroke or systemic embolism in patients with non-valvular 


atrial fibrillation (21,105 patients were enrolled at 1393 centres in 46 countries, 


including 31 centres in the UK). 


This study was the largest novel oral anticoagulant trial in AF to date, with a long 


median follow-up (2.8 years), and minimal missing data (< 1.3% withdrew consent 


and only 1 subject was lost to follow-up).  


This trial was well-designed and adequately powered to detect differences in the 


treatment arms. Blinding was carried out appropriately using double-dummy 


concealment, and baseline patients’ characteristics were well balanced between 


treatment groups. 


In addition, the warfarin group had a higher median TTR, than the trials of the other 


NOACS (68.4%), indicating that edoxaban was compared with well-controlled 


warfarin therapy.  


In both edoxaban treatment groups, the dose was halved for subjects with moderate 


renal impairment (CrCL ≥ 30 and ≤ 50 mL/min), low body weight (≤ 60 kg), or for 


subjects receiving concomitant P-gp inhibitors (verapamil, quinidine), allowing for 


optimisation of the dose, either at randomisation or at any point suring the study.  


ENGAGE AF-TIMI 48 is the only trial where dose adjustment was also allowed 


throughout the trial in response to a change in a subject’s condition, similar to real life 


clinical practice. Approximately 25% of subjects in the three treatment groups had a 


dose reduction at randomisation, and 7 to 8% had a dose adjustment during the 


study. 


In addition, the implementation of a comprehensive transition plan to open-label 


anticoagulation therapy resulted in a low and evenly distributed number of events 
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after the discontinuation of study therapy. This finding makes it unlikely that there is a 


rebound activation of coagulation after the discontinuation of edoxaban. 9 


Limitations  


ENGAGE AF-TIMI 48 enrolled moderate to high risk patients with a CHADS2 ≥2, thus 


excluding low-risk patients (with a CHADS2 ≥ 1) that were enrolled in other NOACs 


trials such as RE-LY or ARISTOTLE. Data on the benefits and risks of edoxaban in 


these patientspatients are by consequence not available. However, as both the 


primary efficacy and safety endpoints in the ENGAGE AF-TIMI 48 study showed a 


decrease in events with decreasing CHADS2 score, it is reasonable to expect that 


this pattern would be observed among patientssubjects with a CHADS2 score of 1. 


 


The same pattern was observed for net clinical outcome (a measure that c, ombines 


efficacy and safety endpoints); higher event rates were reported with increasing 


CHADS2 scores.   


 


In addition, for both the primary efficacy and safety endpoints, the HRs for edoxaban 


vs warfarin are stable across the range of CHADS2 scores, and therefore it is 


reasonable to expect that the overall HR for the study as a whole for subjects with 


CHADS2 scores of 2 to 6 would also apply to subjects with a CHADS2 score of 1.  


 


Extrapolating the results for subjects with a CHADS2 score of 2 and higher to those 


with a CHADS2 score of 1 is appropriate because there is no fundamental difference 


in the pathophysiology of a subject’s coagulation system by different levels of 


CHADS2 score. The ESC has made similar extrapolations in the recommendations 


for other anticoagulants e.g. VKA and rivaroxaban for which studies included 


CHADS2 scores greater than or equal to 2, as was done for edoxaban. 


6.10.3 Please provide a brief statement of the relevance of the evidence 
base to the decision problem. Include a discussion of the relevance 
of the outcomes assessed in clinical trials to the clinical benefits 
experienced by patients in practice. 


ENGAGE AF-TIMI 48 is relevant to the scope of this appraisal. This study compares 


edoxaban with the current standard of care, warfarin. The population evaluated in 


ENGAGE AF-TIMI 48 is representative of the population that would receive the 


product after marketing authorisation and similar to the population evaluated in other 


NOAC trials. ENGAGE AF-TIMI 48 included 398 patients from the UK, accounting for 


1.9% of the study population. 


The outcomes measured are standard objective endpoints used in the assessment of 


the response to treatment in AF patients at risk of stroke.  


The evidence base demonstrates that the edoxaban 60 mg / 30 mg DR regimen is a 


safe and effective alternative to the current standard of care, warfarin, to prevent 


stroke and SEE in subjects with AF and supports the use of edoxaban 60 / 30 mg DR 


in different populations relevant to the decision problem. 


Compared to other NOACs, results from the NMA suggest that, among patients with 


CHADS2 score ≥2, edoxaban regimen has similar efficacy in reducing the risk of the 
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composite of stroke and SEE as other OACs (including warfarin, rivaroxaban, 


apixaban, and dabigatran), a similar safety profile to apixaban, but a superior safety 


profile compared with rivaroxaban and dabigatran. The indirect treatment comparison 


also confirmed the superior safety profile of edoxaban relative to warfarin, as seen in 


ENGAGE AF-TIMI 48. 


6.10.4 Identify any factors that may influence the external validity of study 
results to patients in routine clinical practice; for example, how the 
technology was used in the trial, issues relating to the conduct of 
the trial compared with clinical practice, or the choice of eligible 
patients. State any criteria that would be used in clinical practice to 
select patients for whom treatment would be suitable based on the 
evidence submitted. What proportion of the evidence base is for the 
dose(s) given in the SPC? 


Patients recruited into ENGAGE AF-TIMI 48 trial are representative of that likely to 


be seen in clinical practice. The PREFER in AF registry is a prospective 


observational study aiming to gain detailed insight on the characteristics and 


management of patients with AF. 24 7243 patients were enrolled in France, Germany, 


Italy, Spain and the United Kingdom from January 2012 to January 2013. The 


population from ENGAGE AF-TIMI 48 and the UK subgroup population from 


PREFER-AF have similar clinical characteristics: Median age (72 years old and 70.7 


years old, respectively), male proportion (61.9% and 64.5%, respectively, VKA 


experienced patients proportion (59% and 75 %, respectively). While ENGAGE-AF 


TIMI 48 did not recruit patients with CHADS2 <2, it is important to note that for both 


the primary efficacy and safety endpoints, the HRs are stable across the range of 


CHADS2 scores (as discussed in 6.10.2).. It is therefore reasonable to expect that the 


overall HR for the study as a whole for subjects with CHADS2 scores of 2 to 6 would 


also apply to subjects with a CHADS2 score of 1. 
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7 Cost effectiveness 


7.1 Published cost-effectiveness evaluations 


Identification of studies 


7.1.1 Describe the strategies used to retrieve relevant cost-effectiveness 
studies from the published literature and from unpublished data 
held by the manufacturer or sponsor. The methods used should be 
justified with reference to the decision problem. Sufficient detail 
should be provided to enable the methods to be reproduced, and 
the rationale for any inclusion and exclusion criteria used should be 
provided. The search strategy used should be provided as in 
section 10.10, appendix 10. 


A systematic review has been conducted to identify cost-effectiveness and costing 


studies from the published literature of interventions (NOACS, warfarin) for the 


prevention of stroke and / or systemic embolism in adult patients with atrial fibrillation. 


The following electronic databases were examined: Ovid MEDLINE(R) In-Process & 


Other Non-Indexed Citations and Ovid MEDLINE(R), OvidSP Embase, NHSEED, 


Econlit. The search strategy and the inclusion / exclusion criteria are provided in 


Section Error! Reference source not found.. A flow diagram of included and 


excluded records is provided in Figure 21.  


In total, 1,392 records were identified through the electronic searches. On removal of 


duplicates, 983 records were screened on title and abstract. Of these, 183 records 


were reviewed based on full texts, of which 36 were excluded. By hand searching 1 


full text has been included, and 17 abstracts have been included from conference 


proceeding, resulting in 165 records for final inclusion (40 costing studies and 125 


cost-effectiveness studies).  


The costing studies are listed in Section 7.5.3, but only six have been included from 


further discussion as they were conducted in the UK and are therefore relevant to 


this submission. 
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Figure 21: Schematic for the systematic review of economic evidence 


 
 


 
 
 
 
  
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviations: SR, systematic review 
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Description of identified studies 


7.1.2 Provide a brief overview of each study, stating the aims, methods, 
results and relevance to decision-making in England and Wales. 
Each study’s results should be interpreted in light of a critical 
appraisal of its methodology. When studies have been identified and 
not included, justification for this should be provided. If more than 
one study is identified, please present in a table as suggested 
below.  


A summary of the 52 full text papers is provided in Table 41. These studies evaluated 


currently available pharmacological interventions in an active comparator setting, and 


were deemed relevant to this submission. They are discussed further in this section. 


Of the 52 full text papers identified, 6 were cost-utility analyses (CUA); 45 were cost-


effectiveness analysis (CEA); one was a budget impact analysis (BIA). Most of the 


studies (90%) used a Markov modelling approach to evaluate the cost-effectiveness 


of NOACs or warfarin in the prevention of stroke and SE in AF patients. Out of the 52 


studies, the majority were published in the last three years with two published before 


2009, 18 from 2009 to 2013, and 32 in 2013 or 2014. Among the 52 studies, only 3 


analysed outcomes over a time horizon of less than 10 years, the remaining used a 


greater time horizon, which is consistent with the NICE reference case (lifetime time 


horizon). 


In subsequent search of conference proceedings, 17 abstracts have been included 


and 9 of them were cost-effectivness models (Table 41). Two recent abstracts 


(Magnusson 2014, Mearns 2014) assessed the cost-effectiveness of edoxaban vs. 


warfarin in NVAF from a US payer perspective. Both CEAs used a Markov modelling 


approach with a lifetime horizon. 
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Table 41: Summary list of other cost-effectiveness evaluations  


Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


Andrikopou
los 2013 


Greece Evaluate dabigatran etexilate in 
comparison to existing 
pharmaceutical therapeutic options 
available for the protection of 
moderate- to-high risk patients with 
non-valvular atrial fibrillation from 
cardio embolic risk. 


CEA ,Markov 
Model ,Payer, Lifetime 


Dabigatran (110 mg and 
150 mg, both BID) 
Warfarin (up to 5mg, 
once daily) 
Acenocoumarol (up to 
2.5 mg daily) 
Acetylsalicylic acid 
(162.5mg daily) 
Acetylsalicylic acid and 
clopidogrel (75 mg daily) 


NVAF at 
moderate-to-high 
risk of stroke or 
embolism, eligible 
for 
anticoagulation 
treatment. 


Dabigatran 110 mg 
9.94 
Dabigatran 150 mg 
10.01 
Acenocoumarol 9.64 
Warfarin 9.64 
Acetylsalicylic acid 
9.43 
Acetylsalicylic acid & 
clopidogrel 9.31 


Dabigatran 110 mg 
€35 614 
Dabigatran 150 mg 
€34 836 
Acenocoumarol €30 
683 
Warfarin €30 618 
Acetylsalicylic acid €28 
014 
Acetylsalicylic acid & 
clopidogrel €30 953 


VS. Dabigatran 150 mg  
Acenocoumarol €11 224 
Warfarin €11 400 
Acetylsalicylic acid €11 762 
Acetylsalicylic acid & 
clopidogrel €5 547 
 
VS. Dabigatran 110 mg  
Acenocoumarol €16 437 
Warfarin €16 653 
Acetylsalicylic acid €14 902 
Acetylsalicylic acid & 
clopidogrel €7 398 


Bergh 2013 South 
Africa 


To estimate cost-effectiveness and 
budget impact of dabigatran 
compared with warfarin for 
prevention of stroke in AF patients. 


CEA ,Markov 
Model ,Payer, Lifetime 


Dabigatran (150mg then 
switch to 110mg after 
80y) 
Warfarin 


AF Dabigatran 7.19 
Warfarin 6.98 


Dabigatran: R320,286 
Warfarin: R301,249 


Dabigatran vs warfarin: 
R93,290 


Bonet 2013 Spain To estimate, in the context of a 
Health Department of the Valencia 
Health Agency, the budgetary impact 
of the widespread use of dabigatran 
at doses of 110 and 150 mg in 
patients with non-valvular atrial 
fibrillation (AF), regarding the current 
scenario with acenocoumarol therapy 


BIA ,NR ,Healthcare 
provider, 1 year 


Dabigatran 110mg 
Dabigatran 150mg 
Acenocumarol 


NVAF NR Dabigatran 110: 
€1,338 
Dabigatran 150: 
€1,337 
Acenocoumarol: €300 


NR 


Canestaro 
2013 


USA To evaluate the comparative cost-
effectiveness of all the available oral 
agents for stroke prophylaxis in 
warfarin-eligible patients with AF 


CEA ,Markov 
Model ,Societal, 
Lifetime 


Dabigatran (110 and 150 
mg) 
Rivaroxaban (20 mg) 
Apixaban (5 mg) 
Warfarin 


Warfarin-eligible 
patients with AF, 
average CHADS  
score  of 2 


Warfarin  5.87 
Rivaroxaban  6.18 
Apixaban  6.28  
Dabigatran  6.15 


Discounted 
Warfarin $49 638  
Rivaroxaban $84 192  
Apixaban $87 794  
Dabigatran $88 994  


Cost-Effectiveness 
Ratio to Warfarin, 
Rivaroxaban  $111 465 
Apixaban  $93 063  
Dabigatran $140 557  


Chang 2014 Taiwan A CEA was performed with a Markov 
model to evaluate the value of 
dabigatran to prevent stroke and 
systematic embolism in patients with 
AF in Taiwan 


CEA ,Markov ,Payer 
(Taiwan), Lifetime 


Dabigatran (sequential 
dosing: patients < 80 
150mg BID; patients 
over or equal 80 110mg 
BID) 
warfarin (real-world 


Patients 18 years 
or older and have 
at least two 
records of AF 
diagnosis (ICD-9-
CM codes 427.31) 


Dabigatran:  8.40 
Real-world adjusted 
dose warfarin: 7.96 
Real-world prescribing 
behaviour warfarin: 
7.20  


USD 
Dabigatran: 39,135 
Real-world adjusted 
dose warfarin: 34,500 
Real-world prescribing 
behaviour warfarin: 


USD per QALY of dabigatran 
Real-world adjusted dose 
warfarin: 10,551 
Real-world prescribing 
behaviour warfarin: 280  
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


adjusted dose warfarin; 
real-world prescribing 
behaviour warfarin) 


between January 
1, 2001, and 
December 31 
2006) 


38,800  


Chevalier  
2014 


France To estimate the cost-effectiveness 
from a French payer perspective, of 
dabigatran (150mg or 110 mg bid for 
patients < or >= 80 years, 
respectively) versus warfarin.   


CEA ,Markov ,Payer 
(French) and All-payer 
(including dependency 
and out-of-pocket) , 
Lifetime 


Dabigatran 
trial like warfarin 
real-world warfarin 


The population 
matched RE-Ly 
trial. This analysis 
considers 10,000 
patients with AF 
followed for their 
remaining lifetime 
to capture the 
lifelong 
consequences of 
stroke and 
haemorrhage.  


Payer perspective: 
Dabigatran: 7.94 
trial like warfarin: 7.70 
real-world warfarin: 
7.56 
 
All Payer perspective: 
Dabigatran: 7.94 
trial like warfarin: 7.70 
real-world warfarin: 
7.56 


Payer perspective 
Dabigatran: 23,231 
trial like warfarin: 
19,397 
real-world warfarin: 
20,358 
 
All Payer perspective 
Dabigatran: 24,263 
trial like warfarin: 
20,978 
real-world warfarin: 
3,285 


Payer perspective: 
Dabigatran vs. 'trial like 
warfarin': 15,838 
Dabigatran vs. 'real-world 
warfarin': 7,473 
 
All Payer perspective: 
Dabigatran vs. 'trial like 
warfarin': 13,568 
Dabigatran vs. 'real-world 
warfarin': 5,663 


Clemens 
2014 


US This study aims to estimate the cost-
effectiveness of dabigatran 150 mg 
twice daily versus warfarin for stroke 
and systemic embolism risk reduction 
in patients with nonvalvular atrial 
fibrillation initiating treatment before 
age 7, at or after age 75, and the 
overall population (All) from a US 
Medicare payer perspective. 


CEA ,Markov ,Payer 
(US), Lifetime 


Dabigatran 150 mg twice 
daily  
Warfarin 


Patients with AF 
in whom 
anticoagulation is 
appropriate, in 
cohorts initiating 
treatment before 
age 75, those 
initiating at or 
after age 75, and 
all RE-LY trial 
patients (All) 


Age <75  
Dabigatran 9.69 
Warfarin 9.30 
 
Age >/=75  
Dabigatran 5.62  
Warfarin 5.42 
 
All Patients 
Dabigatran 8.07 
Warfarin 7.75 


Age <75  
Dabigatran $46,444  
Warfarin $25,485 
 
Age >/=75  
Dabigatran $28,645  
Warfarin $15,178 
 
All Patients 
Dabigatran $39,331 
Warfarin $21,366 


Incremental results—
dabigatran vs. warfarin 
($/QALY) 
Age < 75: 52,773 
Age >/= 75: 65,946 
All patients: 56,131 


Coyle 2013 USA To assess the cost-effectiveness of 
new oral anticoagulants compared 
with warfarin in patients with 
nonvalvular atrial fibrillation and to 
assess the cost-effectiveness of new 
oral anticoagulants stratified by 
center-specific time in therapeutic 
range, age and CHADS2 scrore. 


CEA ,Markov 
Model ,Payer, Lifetime 
(40years) 


Dabigatran (110 and 150 
mg) 
Rivaroxaban (20 mg) 
Apixaban (5 mg) 
Warfarin 


NVAF with no 
previous stroke or 
myocardial 
infarction. 


Warfarin: 6.480 
Dabigatran 150: 6.617 
Apixaban: 6.617 
Rivaroxaban: 6.541 
Dabigatran 110: 6.543 


Warfarin: $18,620 
Dabigatran 150mg: 
$21,486 
Apixaban: $21,966 
Rivaroxaban: $22,016 
Dabigatran 110mg: 
$22,804 


Drug vs warfarin:   
dabigatran 150mg: $20,797 
apixaban: $24,312 
Rivaroxaban: $55,757 
dabigatran 110mg: $66,354 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


Davidson 
2013 


Sweden Estimate the cost-effectiveness of 
dabigatran as preventive treatment 
of stroke and thromboembolic events 
compared with warfarin in 65-year-
old patients with atrial fibrillation in 
Sweden. 


CEA ,Decision analytic 
model ,Societal, 20 
years 


Dabigatran (150 mg and 
110 mg) 
Warfarin 


AF Warfarin 8.31 
Dabigatran 8.60 


Warfarin €24 797 
Dabigatran €27 009 


Dabigatran vs warfarin €7 742 


Dorian 
2014 


UK To evaluate the potential cost-
effectiveness of apixaban against 
warfarin and aspirin from the 
perspective of the UK payer 
perspective. 


CEA ,Markov 
Model ,Payer, Lifetime 


Apixaban 
Warfarin 
Aspirin 


NVAF suitable for 
VKA based on 
ARISTOTLE, and 
unsuitable for 
VKA based on 
AVERROES 


VKA suitable 
Apixaban: 6.26 
Warfarin: 6.08 
 
VKA unsuitable 
Apixaban: 6.22 
Aspirin: 5.95 


VKA suitable 
Apixaban: £9 078 
Warfarin: £6 920 
 
VKA unsuitable 
Apixaban: £8 925 
Aspirin: £6 995 


VKA suitable 
Apixaban vs Warfarin: £11 909 
 
VKA unsuitable 
Apixaban vs Aspirin: £7 196 


Eckman 
2009 


USA To examine the cost-effectiveness of 
genotype-guided dosing versus 
standard induction of warfarin 
therapy for patients with nonvalvular 
atrial fibrillation. 


NR ,Markov 
Model ,Societal, 
Lifetime 


Genotype-guided 
warfarin (CYP2C9*2, 
CYP2C9*3, and/or 
VKORC1) 
Standard warfarin 


NVAF  3% discounted:  
Standard warfarin: 
7.5759 
Genotype guided 
warfarin: 7.5780 
 
No discount: 
Standard warfarin: 
8.9873 
Genotype guided 
warfarin: 8.9898 


3% discounted: 
Standard warfarin: 
$19 315 
Genotype guided 
warfarin: $19 684  
 
No discount: 
Standard warfarin: 
$23 243 
Genotype guided 
warfarin: $23 610  


3% discounted: Genotype 
guided vs standard warfarin: 
$171 750 
No discount: Genotype guided 
vs standard warfarin: $114 
057 


Freeman 
2011 


USA To estimate the quality-adjusted 
survival, costs, and cost-effectiveness 
of dabigatran compared with 
adjusted-dose warfarin for preventing 
ischemic stroke in patients 65 years 
or older with nonvalvular AF. 


CEA ,Markov 
Model ,Societal, 
Lifetime 


Dabigatran (150 mg and 
110 mg) 
Warfarin 


NVAF and risk 
factors for stroke 
(CHADS2 score 1 
or equivalent) and 
no 
contraindications 
to 
anticoagulation. 


Warfarin: 10.28 
Dabigatran 110 mg: 
10.70  
Dabigatran 150 mg: 
10.84 


Warfarin: $143 193 
Dabigatran 110mg: 
$164 576 
Dabigatran 150mg: 
$168 398 


VS. Warfarin 
Dabigatran 110mg: $51 229 
per QALY 
Dabigatran 150mg: $45 372 
per QALY 


Gage 1995 USA To examine the cost effectiveness of 
prescribing warfarin sodium in 
patients who have nonvalvular atrial 
fibrillation (NVAF) with or without 
additional stroke risk factors (a prior 
stroke or transient ischemic attack, 


CEA ,Markov 
Model ,Societal, 10 
years 


Warfarin  
Aspirin (75 mg daily) 
No treatment 


NVAF who were 
65 years of age, 
and good 
candidates for 
warfarin therapy 


High risk 
warfarin: 6.51 
aspirin: 6.27 
no therapy: 6.01 
 
Medium risk 


High risk 
warfarin: $12 500 
aspirin: $13 200 
no therapy: $15 300 
 
Medium risk 


High risk 
warfarin vs aspirin: warfarin 
dominant 
warfarin vs no therapy: 
warfarin dominant 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


diabetes, hypertension, or heart 
disease) 


warfarin: 6.60 
aspirin: 6.46 
no therapy: 6.23 
 
Low risk 
warfarin: 6.70 
aspirin: 6.69 
no therapy: 6.51 


warfarin: $10 900 
aspirin: $9 700 
no therapy: $11 400 
 
Low risk 
warfarin: $9 000 
aspirin: $5 400 
no therapy: $6 300 


Medium risk 
warfarin vs aspirin: $8 000 
warfarin vs no therapy: 
warfarin dominant 
 
Low risk 
warfarin vs aspirin: $370 000 
warfarin vs no therapy: $14 
000 


Gonzalez-
Juanatey 
2012 


Spain Assess the cost-effectiveness of 
dabigatran for the prevention of 
stroke and systemic embolism in 
patients with non-valvular atrial 
fibrillation in Spain. 


CEA ,Markov 
Model ,National 
Health System, 
Lifetime 


Dabigatran (150 mg and 
110 mg) 
Warfarin 


Hypothetical 
cohort of 10 000 
patients with 
NVAF that 
simulated the 
profile of the 
patients in the RE-
LY trial 


Scenario 1 
Dabigatran: 8.73 
Warfarin: 8.45 
 
Scenario 2 
Dabigatran: 8.73 
Prescribing pattern: 
8.32 


Scenario 1 
Dabigatran: €15 193 
Warfarin: €10 343 
 
Scenario 2 
Dabigatran: €15 193 
Prescribing pattern: 
€9 426 


Scenario 1 
Dabigatran vs Warfarin: €17 
581 
 
Scenario 2 
Dabigatran vs prescribing 
pattern: €14 118 


Harrington 
2013 


USA Estimate the cost-effectiveness of 
stroke prevention in patients with 
nonvalvular atrial fibrillation by using 
novel oral anticoagulants apixaban 5 
mg, dabigatran 150 mg, and 
rivaroxaban 20 mg compared with 
warfarin 


CEA ,Markov 
Model ,Societal, 30 
years 


Apixaban (5mg twice 
daily) 
dabigatran (150mg twice 
daily) 
rivaroxaban (20mg daily) 
warfarin 


NVAF, an 
increased risk for 
stroke (CHADS2 
≥1, or equivalent), 
a renal creatinine 
clearance of ≥50 
mL/min, and no 
previous 
contraindications 
to anticoagulant 
therapy. 


Base case 
warfarin 7.97 
Rivaroxaban 8.26 
Dabigatran 8.41 
Apixaban 8.47 


warfarin $77 813 
Rivaroxaban $78 738 
Dabigatran $82 719 
Apixaban $85 326 


Base case vs warfarin 
Rivaroxaban: $3 190 
Dabigatran: $11 150 
Apixaban: $15 026 


Jarungsucc
ess 2014 


Thailand This study was performed to 
determine which NOACs yielded 
population-specified cost-effective 
results for SPAF compared with 
warfarin from both governmental and 
societal perspectives in Thailand 


CUA ,Markov ,Thailan
d government and 
societal , Lifetime 


Dabigatran 150 mg BID 
Dabigatran 110 mg BID   
Rivaroxaban 20 mg OD 
Apixaban 5 mg BID 
Dose-adjusted Warfarin 


Patients older 
than 65 years of 
age with newly 
diagnosed NVAF, 
a moderate to 
high risk of stroke 
(CHADS2 score 
equal or over 2), 
and no history of 
stroke. 


Government 
Perspective 
Base case:  
Dabigatran 150 mg 
BID: 2.34 
Dabigatran 110 mg 
BID: 2.29   
Rivaroxaban 20 mg 
OD: 2.31 
Apixaban 5 mg BID: 


Government 
perspective: 
Base case: 
Dabigatran 150 mg 
BID: 186,641.60 
Dabigatran 110 mg 
BID: 187,653.46   
Rivaroxaban 20 mg 
OD: 173,149.61 
Apixaban 5 mg BID: 


Vs. warfarin: 
Government Perspective:  
Base case:  
Dabigatran 150 mg BID: 
2,268,738.48 
Dabigatran 110 mg BID: 
46,426,823.22 
Rivaroxaban 20 mg OD: 
5,050,231.84 
Apixaban 5 mg BID: 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


2.33 
Dose-adjusted 
Warfarin: 2.29 


299,536.42 
Dose-adjusted 
Warfarin: 71,184.43 


5,583,860.99 


Jowett 
2011 


UK The aim of this study was to 
determine the cost effectiveness of 
warfarin in this patient population. 


CEA ,Markov 
Model ,National 
Health System, 4 years 


Warfarin  
Aspirin (75 mg daily) 


Primary care AF 
population of 
patients 


Warfarin: 1.685 
Aspirin: 1.665 


Warfarin: £1 382 
Aspirin: £1 548 


Warfarin dominant 


Kamel 2012 NR Compare the cost-effectiveness of 
apixaban vs warfarin for secondary 
stroke prevention in patients with 
atrial fibrillation (AF). 


CEA ,Markov 
Model ,Societal, 20 
years 


Apixaban (5 mg twice 
daily) 
warfarin 


AF Warfarin: 3.91 
Apixaban: 4.19 


Warfarin: $378 500 
Apixaban: $381 700 


Apixaban vs Warfarin: $11 400 


Kamel 
2012a 


USA Cost-effectiveness analysis of 
dabigatran compared with warfarin in 
patients with AF and a history of 
stroke or TIA. 


CEA ,Markov 
Model ,Societal, 20 
years 


Dabigatran (150 mg) 
Warfarin 


Hypothetical 
cohort of patients 
with NVAF, prior 
stroke or TIA, and 
no 
contraindications 
to 
anticoagulation. 


Dabigatran: 4.27 
Warfarin: 3.91 


NR Dabigatran vs Warfarin: $25 
000 


Kansal 2011 UK To assess the cost-effectiveness of 
dabigatran etexilate, a new oral 
anticoagulant, versus warfarin and 
other alternatives for the prevention 
of stroke and systemic embolism in 
UK patients with atrial fibrillation 
(AF). 


CEA ,Markov 
Model ,NR, Lifetime 


Dabigatran 
Warfarin 
Aspirin 
No treatment 


AF Dabigatran: 8.06 
Warfarin: 7.82 
Aspirin: 7.59 
No treatment: 7.12 


Dabigatran: £19 645 
Warfarin: £18 474 
Aspirin: £18 561 
No treatment: £20 
475 


Under 80: 
Dabigatran versus warfarin: 
£4 831 
Dabigatran versus aspirin: £3 
457 
Dabigatran versus no 
treatment: dominant 
 
80 and above: 
Dabigatran vs warfarin: £7 090 


Kansal 2012 Canada To estimate the cost-effectiveness of 
dabigatran (twice daily dosing of 150 
mg or 110 mg based on patient age) 
versus rivaroxaban from a Canadian 
payer perspective. 


CEA ,Markov 
Model ,Payer, Lifetime 


Dabigatran 110 mg 
Dabigatran 150 mg 
Rivaroxaban 
Warfarin 


CHADS2 score: 2 
(13%), 3 (43%), 4 
(29%), 5 (13%), 6 
(2%) 


Dabigatran: 6.167 
Rivaroxaban: 6.015 


Dabigatran: $59 613 
Rivaroxaban: $59 766  


Dabigatran dominant 


Kleintjens 
2013 


USA Evaluate, from a Belgian healthcare 
payer perspective, the cost-
effectiveness of rivaroxaban versus 
use of warfarin for the treatment of 


CEA ,Markov 
Model ,Payer, Lifetime 


Rivaroxaban (15-20 mg 
once daily) 
Warfarin 


NVAF, moderate 
(CHADS2 score = 
2) to high risk of 
stroke (CHADS2 


Rivaroxaban 8.213 
Warfarin 8.119 


Rivaroxaban €18 695 
Warfarin €17 867 


Rivaroxaban €8 809/QALY 
compared to warfarin 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


patients with non-valvular AF at 
moderate to high risk. 


score = 3 or 
higher) 


Kourlaba 
2014 


Greece To assess cost-effectiveness of 
rivaroxaban relative vesus selected 
antithrombotic alternatives (VKAs) 


CEA ,Markov 
Model ,Payer, Lifetime 


Rivaroxaban 
Acenocoumarol 


AF Rivaroxaban: 6.50 
VKA: 6.28 


Rivaroxaban: €7868 
VKA: €8107 


Rivaroxaban dominant versus 
VKA 


Krejczy 
2013 


Germany The aim of this investigation was to 
examine cost-utility for current 
German drug market costs and 
compared to other countries 


CUA ,Markov ,German 
public healthcare 
insurance, 20 years 


Dose adjusted warfarin  
Dabigatran 110 mg and 
150 mg 
Rivaroxaban 20 mg 
Apixaban 20 mg 


Atrial fibrillation 
patients at 
medium or high 
risk of stroke in a 
Norwegian setting 


• Dabigatran 110mg 
vs warfarin :  
Warfarin 7.64 QALY 
Dbigatran 7.68 QALY 
• Dabigatran 150mg 
vs warfarin :  
Warfarin 7.64 QALY 
Dabigatran 7.71 QALY 
• Rivaroxaban 20 mg 
vs warfarin :  
Warfarin 7.64 QALY 
Rivaroxaban 7.71 
QALY 
• Apixaban vs warfarin 
warfarin 7.56 QALY 
Apixaban 7.75 QALY 


• Dabigatran 110mg 
vs warfarin :  
Warfarin 7622 euro 
Dabigatran 110 mg 
20048 Euro 
• Dabigatran 110mg 
vs warfarin :  
Warfarin 7622 euro 
Dabigatran 150 mg 
19537 Euro 
 
• Rivaroxaban 20 mg 
vs warfarin :  
Warfarin 9069 euro 
Rivaroxaban 19874 
euro 
 
• Apixaban vs warfarin 
warfarin 8915 euro 
Apixaban 19885 euro 


• Dabigatran 110mg vs 
warfarin :  294349 euro/QALY 
• Dabigatran 150mg vs 
warfarin :  163184 euro/QALY 
• Rivaroxaban 20 mg vs 
warfarin: 133926 euro/QALY 
• Apixaban 5mg vs warfarin: 
57245 euro/QALY 


Langkilde 
2012 


Denmark To estimate the economic 
implications of introducing 
dabigatran etexilate (‘dabigatran’) for 
anti-coagulation therapy in Danish 
patients with non-valvular atrial 
fibrillation based on results of the RE-
LY trial. 


CEA ,Markov 
Model ,Healthcare 
provider, Lifetime 


Dabigatran (150 mg and 
110 mg) 
Warfarin 


Modelled cohort 
of 10,000 patients 
with a similar risk 
profile (described 
by CHADS2) to the 
patients aged 80 
or below included 
in the RE-LY trial. 


Dabigatran: 8.59 
Warfarin: 8.32 


Dabigatran: €18 752 
Warfarin: €16 886 


Dabigatran vs Warfarin: €6 
950 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


Lanitis 2014 Sweden The aim of this study was to assess 
the economic implications of 
apixaban against warfarin and aspirin 
in these patients from a Swedish 
societal perspective. 


CEA ,Markov ,Societal, 
Lifetime 


Apixaban 
Warfarin 
Aspirin 


Patients with AF 
in Sweden 


Warfarin suitable:  
Warfarin: 6.51 
Apixaban: 6.71 
 
Warfarin unsuitable: 
Aspirin: 6.41 
Apixaban: 6.70 


Warfarin suitable:  
Warfarin: 116,463 
SEKs 
Apixaban: 123,361 
SEKs 
 
Warfarin unsuitable: 
Aspirin: 113,216 SEKs 
Apixaban: 125,400 
SEKs 


Swedish kronor per quality-
adjusted life year gained  
Warfarin suitable population 
vs. warfarin 33,458 
Warfarin unsuitable 
population vs. aspirin 41,453 


Lanitis 2014 France To conduct an economic evaluation 
of the currently prescribed 
treatments for stroke prevention in 
patients with non-valvular atrial 
fibrillation (NVAF) including warfarin, 
aspirin, and novel oral anticoagulants 
(NOACs) from a French payer 
perspective. 


CEA ,Markov ,Payer, 
Lifetime 


Dose adjusted warfarin 
Aspirin 
Apixaban 5mg BID 
Dabigatran 110 mg BID 
Dabigatran 150 mg BID 
and switch to 110 mg 
BID at the age of 80 
years 
Dabigatran 150 mg BID 
Rivaroxaban 20 mg 


Patients with 
NVAF eligible for 
stroke preventive 
treatment 


Displayed vs warfarin 
dose adjusted 
warfarin 
Aspirin:  0.074  
Apixaban 5mg BID: 
0.190  
Dabigatran 110 mg 
BID: 0.087  
Dabigatran 150 mg 
BID and switch to 110 
mg BID at the age of 
80 years: 0.121  
Dabigatran 150 mg 
BID: 0.122  
Rivaroxaban 20 mg: 
0.143 


Displayed vs warfarin 
dose adjusted 
warfarin 
Aspirin:  Euros 359  
Apixaban 5mg BID: 
Euros 2,315   
Dabigatran 110 mg 
BID: Euros 2,682  
Dabigatran 150 mg 
BID and switch to 110 
mg BID at the age of 
80 years: Euros 2,324   
Dabigatran 150 mg 
BID: Euros 2,315  
Rivaroxaban 20 mg: 
Euros2,507 


ICERs displayed were 
calculated using the efficiency 
frontier approach. 
Using dose adjusted warfarin 
as reference 
Aspirin:  dominated  
Apixaban 5mg BID: Euros 
12,227   
Dabigatran 110 mg BID: 
dominated  
Dabigatran 150 mg BID and 
switch to 110 mg BID at the 
age of 80 years: dominated   
Dabigatran 150 mg BID: 
dominated  
Rivaroxaban 20 mg: 
dominated 


Lee 2012 USA Determine cost-effectiveness of 
apixaban vs aspirin 


CEA ,Markov 
Model ,Medicare, 10 
years 


Apixaban 5 mg twice 
daily 
Aspirin 81-324 mg daily 


AF, a CHADS2 
score of 2 and a 
low-risk of 
bleeding, who 
initiated 
pharmacological 
stroke prevention 
with either 
apixaban (5 mg 
twice daily) or 
aspirin (81-324 


Trial length model 
Apixaban: 0.96 
Aspirin: 0.96 
10-years model 
Apixaban: 6.87 
Aspirin: 6.51 


Trial length model: 
Apixaban $3,454 
Aspirin $1,805 
10-years model: 
Apixaban $44,232 
Aspirin $50,066 


Apixaban is the inferior 
strategy (more costly but no 
more effective) in the trial-
length model, but the 
dominant one (less costly and 
more effective) in the 10-year 
model. 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


mg daily). 


Lee 2012 USA Estimate the costs, quality-adjusted 
life years (QALYs), and cost– 
effectiveness of rivaroxaban 
compared to adjusted-dose warfarin 
for the prevention of stroke in 
patients with AF. 


CEA ,Markov 
Model ,Payer, 35 
years 


Rivaroxaban (15-20 mg 
once daily) 
Warfarin 


AF at high-risk for 
stroke (congestive 
heart failure, 
hypertension, 
age, diabetes, 
stroke [CHADS2] 
score of 3) and no 
contraindications 
to 
anticoagulation. 


Warfarin: 9.812 
Rivaroxaban: 10.027 


Warfarin: $88 544 
Rivaroxaban: $94 456 


Rivaroxaban vs Warfarin: $27 
498 


Lee 2012 USA To estimate the costs, quality-
adjusted life years (QALYs), life-years 
saved (LYS) and cost-effectiveness of 
apixaban compared to adjusted-dose 
warfarin for the prevention of stroke 
in patients with AF and at least one 
additional risk factor for stroke. 


CEA ,Markov 
Model ,Payer, Lifetime 


Apixaban (5 mg twice 
daily) 
warfarin 


AF and at least 
one additional risk 
factor for stroke. 


Warfarin: 10.89 
Apixaban: 11.23 


Warfarin: $90 225 
Apixaban: $87 592 


Apixaban dominant 


Leey 2009 NR To evaluate the potential clinical and 
economic outcomes of genotype-
guided warfarin therapy in elderly 
patients newly diagnosed with AF and 
identify a threshold in bleeding risk at 
which genotype-guided warfarin 
therapy may be cost-effective 


CEA ,Decision 
tree ,Payer, Lifetime 


CYP2C9 and VKORC1 
Genotyping with 
warfarin strategy 
warfarin therapy 


Elderly patients 
with newly 
diagnosed AF. 


NR Cost of testing: $250 
warfarin: $832 
annually 
However, costs of 
testing will be 
immediately offset by 
reduction of major 
bleeding 


NR 


Lip 2014 UK Evaluate the cost-effectiveness of 
apixaban against other NOACs from 
the perspective of the United 
Kingdom National Health Services 


CEA ,Markov 
Model ,Payer, Lifetime 


Apixaban5 mg BID 
dabigatran 110 mg BID 
dabigatran 150 mg 
rivaroxaban 20 mg once 
daily 


AF suitable for 
VKA therapy 
(matched to 
participants in 
ARISTOTLE) 


Apixaban: 6.26 
Dabigatran 110 mg: 
6.16 
Dabigatran 150 mg: 
6.19 
Rivaroxaban: 6.21 


Apixaban: £9 078 
Dabigatran 110 mg: £8 
614 
Dabigatran 150 mg: £8 
424 
Rivaroxaban: £8 832 


Apixaban vs: 
Dabigatran 110 mg: £4 497 
Dabigatran 150 mg: £9 611 
Rivaroxaban: £5 305 


Miguel 
2013 


USA Estimate the cost-effectiveness and 
cost-utility of dabigatran in the 
prevention of stroke and systemic 


CEA ,Markov 
Model ,Societal, 
Lifetime 


Dabigatran (150 mg and 
110 mg) 
Warfarin 


NVAF  Incremental QALY 
Dabigatran vs 
warfarin: 0.354 


Incremental cost 
Dabigatran vs 
warfarin: €2 978 


Dabigatran vs warfarin: €8 409 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


embolism in patients with non-
valvular atrial fibrillation in Portugal. 


Morais 
2014 


Portugal To project the long-term cost-
effectiveness of treating non-valvular 
atrial fibrillation (AF) patients for 
stroke prevention with rivaroxaban 
compared to warfarin in Portugal. 


CEA ,Markov 
model ,Societal, 
Lifetime 


Rivaroxaban (20 mg oral 
tablet, once daily)  
Warfarin (dose-adjusted, 
target INR of 2.0---3.0) 


Matched with the 
ROCKET AF: 
patients suffering 
from non-valvular 
AF with a CHADS2 
score ≥2 (mean 
CHADS2 score 
3.5), of whom 
62.5% had 
previously been 
treated with 
VKAs.  


Rivaroxaban: 3.83 
Warfarin: 3.81 


Rivaroxaban: 6142 
Euros 
Warfarin: 6061 Euros 


VS. warfarin: 3895 Euros / 
QALY 


Nshimyum
ukiza 2013 


Canada To compare the cost/utility (CU) of 
three main anticoagulation options: 
1) standard warfarin dosing (SD-W) 2) 
warfarin dosage under the guidance 
of CYP2C9 and VKORC1 genotyping 
(GT-W) and 3) dabigatran 150 mg 
twice a day 


CEA ,Markov 
Model ,National 
Health System, 5 years 


Dabigatran (150 mg) 
Warfarin 


Virtual population 
newly diagnosed 
with AF who 
never had a 
previous stroke 
and who didn’t 
have a 
contraindication 
to anticoagulation 
therapy. 


Standard Warfarin: 
3.5368 
Pharma warfarin: 
3.5453 
Dabigatran 150 mg: 
3.7897 


Standard Warfarin: 
CA$7 289 
Pharma warfarin: 
CA$7 749 
Dabigatran 150 mg: 
CA$8 494 


Standard Warfarin: n/a 
Pharma warfarin: dominated 
Dabigatran 150 mg: CA$4 765 


Patrick 
2009 


USA To evaluate under what 
circumstances CYP2C9 and VKORC1 
genotyping before warfarin initiation 
could be cost-effective in our 
population 


CEA ,Markov 
Model ,Societal, 
Lifetime 


Genotyping guided 
warfarin 
Standard warfarin 


Newly diagnosed 
AF 


Warfarin (discounted): 
7.28 


Warfarin: $22 541 
lifetime 


ICER is linked with model 
assumptions : If the therapies 
help to target the INR range 
during the first 3 months of 5 
percentage point compared to 
usual care, the ICER is <$100 
000 per QALY; if this increase 
to 9 percent point, the ICER is 
<$50 000 per QALY; genotype 
guided warfarin vs. standard 
warfarin  
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


Pink 2011 USA Determine the incremental net health 
benefits of dabigatran etexilate 110 
mg and 150 mg twice daily and 
warfarin in patients with non-valvular 
atrial fibrillation and to estimate the 
cost effectiveness of dabigatran. 


CEA ,Discrete event 
simulation 
model ,Payer, Lifetime 


Dabigatran (150 mg and 
110 mg) 
Warfarin 


Population 
modelled 
reflected patients 
in the RE-LY 
study. Mean 
baseline CHADS2 
score was 2.1, and 
32.4% of patients 
had a score of 3 
or more; 50.4% 
of patients were 
naive to vitamin K 
antagonists. 


Warfarin: 6.390 
dabigatran 110mg: 
6.484 
dabigatran 150mg: 
6.536 


Cost (lifetime) 
warfarin £6480 
Dabigatran 110 mg 
£10 529 
Dabigatran 150 mg 
£9850 


Low dose dabigatran versus 
warfarin: £43 074 per QALY 
gained 
High dose dabigatran versus 
warfarin: £23 082 per QALY 
gained 
Dabigatran 110 mg was 
dominated by dabigatran 150 
mg worse outcomes (−0.052 
QALYs) and higher cost (£679). 


Pink 2014 UK To estimate the cost-effectiveness of 
a variety of clinical and 
pharmacogenetic dosing algorithms 
and compare them with those for the 
newer anticoagulants. 


CEA ,Discrete-event 
simulation ,Healthcare 
provider, Lifetime 


Apixaban 
Dabigatran 
Rivaroxaban 
Warfarin (genotype 
guided) 
Warfarin (clinical) 


AF Apixaban: 5.851 
Dabigatran: 5.827 
Rivaroxaban: 5.817 
Warfarin (genotype 
guided): 5.724 
Warfarin (clinical): 
5.721 


Discounted 
Apixaban: £8437 
Dabigatran: £8426 
Rivaroxaban: £9112 
Warfarin (genotype 
guided): £5921 
Warfarin (clinical): 
£5880 


Vs genotype guided warfarin 
Apixaban: £19858 
Dabigatran: extendedly 
dominated by apixaban 
Rivaroxaban: dominated by 
dabigatran and apixaban 
 
Genotype vs clinical Warfarin: 
£13226 


Pletscher 
2013 


Switzerla
nd 


Evaluate the cost-effectiveness of 
dabigatran versus vitamin K 
antagonists for stroke prevention in 
atrial fibrillation in Switzerland. 


CEA ,Markov 
Model ,Payer, Lifetime 


Dabigatran 110 mg 
dabigatran 150 mg 
Phenprocoumon 


AF Incremental QALY gain 
(10,000 patients) 
Dabigatran 110 mg: 1 
848 
Dabigatran 150mg: 2 
433 
Sequential dose 
dabigatran: 2 846 


Incremental costs 
(10,000 patients) 
Dabigatran 110 mg 
CHF 46 388 675 
Dabigatran 150mg 
CHF 23 606 493 
Sequential dose 
dabigatran CHF 29 073 
626 


Dabigatran 110 mg: CHF 25 
108 
Dabigatran 150mg: CHF 9 702 
Sequential dose dabigatran: 
CHF 10 215 


Rognoni C 
2013 


USA The aim of this study was to estimate 
the cost effectiveness of NOAs in an 
Italian setting. 


CUA ,Decision tree + 
Markov ,National 
Health System, 
Lifetime 


Dabigatran (110 and 150 
mg) 
Rivaroxaban (20 mg) 
Apixaban (5 mg) 
Warfarin 


NVAF  Discounted 
CHADS2 ≤1 
Warfarin 11.133 
Apixaban  11.890 
Dabigatran  12.223  
CHADS2 =2 
Warfarin 8.764 


Discounted 
CHADS2 ≤1 
Warfarin 14,138 
Apixaban 21,434  
Dabigatran 22,122 
CHADS2 =2 
Warfarin 12,801  


Discounted 
CHADS2 ≤1 
Warfarin  – 
Apixaban  9,631 
Dabigatran 7,320 
CHADS2 =2 
Warfarin  – 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


Apixaban  9.402  
Dabigatran 9.587 
Rivaroxaban  9.122  
CHADS2 ≥3 
Warfarin  7.127 
Apixaban 7.997  
Dabigatran  7.518 
Rivaroxaban  7.581  


Apixaban 18,960  
Dabigatran 19,065 
Rivaroxaban 19,993  
CHADS2 ≥3 
Warfarin 14,115  
Apixaban 18,224  
Dabigatran 18,813 
Rivaroxaban 20,041 


Apixaban  9,660 
Dabigatran  7,609 
Rivaroxaban  20,089 
CHADS2 ≥3 
Warfarin  – 
Apixaban  4,723 
Dabigatran  12,029 
Rivaroxaban  13,063 


Shah 2011 USA To compare the cost and quality-
adjusted survival of various 
antithrombotic therapies. 


CEA ,Markov 
Model ,Payer, 20 
years 


Dabigatran (150 mg) 
Dabigatran (110 mg) 
Warfarin 
Aspirin & Clopidogrel 
Aspirin 


AF who had a 
moderate risk of 
stroke and no 
contraindication 
to anticoagulant 
therapy. 


Dabigatran 150mg: 
8.65 
Dabigatran 110mg: 
8.54 
Warfarin: 8.40 
Aspirin & clopidogrel: 
8.32 
Aspirin: 8.17 


Dabigatran 150mg: 
$43 700 
Dabigatran 110mg: 
$44 300 
Warfarin: $23 000 
Aspirin & clopidogrel: 
$34 000 
Aspirin: $20 000 


Vs. Aspirin (per QALY) 
Dabigatran 150mg: $50 000 
Dabigatran 110mg: $66 000 
Warfarin: $12 500 
Aspirin & clopidogrel: $99 000 
 
Vs. Warfarin (per QALY) 
Dabigatran 150mg: $86 000 
Dabigatran 110mg: $150 000 
Aspirin & clopidogrel: 
dominated 


Singh 2013 USA Assess the projected quality-adjusted 
survival and costs associated with the 
strategies of stroke prevention with 
warfarin, dabigatran, or LAA 
occlusion in patients with NVAF 


CEA ,Markov 
Model ,Payer, Lifetime 


Warfarin 
Dabigatran 
PLAAO 


NVAF at risk of 
stroke 


Undiscounted 
Warfarin 6.06 
Dabigatran 6.17 
LAA occulusion 6.23 
 
Discounted 
Warfarin 4.55 
Dabigatran 4.64 
LAA occulusion 4.68 


Undiscounted 
Warfarin $25 877 
Dabigatran $32 143 
LAA occulusion $30 
936 
 
Discounted 
Warfarin $21 429 
Dabigatran $25 760 
LAA occulusion $27 
003 


Undiscounted 
ICER vs Warfarin 
Dabigatran dominated 
LAA occulusion $30 813 
 
Discounted 
ICER vs Warfarin 
Dabigatran $46 560 
LAA occulusion $30 256 


Sorensen 
2011 


Canada To assess the cost-effectiveness of 
dabigatran etexilate 


CEA ,Markov 
Model ,Payer, Lifetime 


Dabigatran (150 mg and 
110 mg) 
Warfarin 


AF plus at least 
one additional risk 
factor for stroke 
or embolism, or 
with impaired 
LVEF, all eligible 
for 
anticoagulation 


Warfarin: 7.08 
Dabigatran: 7.29 


Warfarin: CA$42 946 
Dabigatran: CA$45 
124 


Dabigatran vs warfarin: CA$10 
440 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


treatment (naïve 
or experienced), 
but assumed not 
to be on any 
concomitant 
anticoagulation 
medication. 


Stevanovic 
2014 


Netherla
nds 


To estimate the cost-effectiveness of 
apixaban compared to VKAs in non-
valvular AF patients in the 
Netherlands. 


CEA ,Markov ,Payer, 
Lifetime 


Apixaban 
VKAs 


NVAF patients 
whose 
characteristics 
were comparable 
to those in the 
ARISTOTLE trial in 
the Netherlands. 
Patients were 
predominantly 
male, aged 70 
years, with an 
average CHADS2 
score of 2.3 and a 
history of 
previous VKA use 


VKA: 7.00 
Apixaban: 7.18 


VKA 18 353 Euros 
Apixaban 20 205 Euros 


Apixaban compared to VKA: 
10,529 Euros 


Sullivan 
2006 


USA To estimate the lifetime societal costs 
and health benefits of warfarin 
therapy to prevent strokes, 
specifically in elderly patients (mean 
age 70 years) with atrial fibrillation 
who are at high risk of stroke, when 
anticoagulation is managed through 
usual care versus anticoagulation 
management services. 


CEA ,Semi-markov 
decision 
model ,Societal, 10 
years 


Warfarin 
Anticoagulation 
management service 


Elderly AF Anticoagulation 
monitoring service: 
6.617 
 
Usual Care: 6.559 


Anticoagulation 
monitoring service: $8 
661 
 
Usual Care: $10 746 


Anticoagulation monitoring 
service dominated Usual Care 


Vallejos 
2014 


Chile The main objective in this study is to 
assess the incremental cost-utility 
ratio of apixaban vs acenocoumarol in 
patients with a diagnosis of NVAF and 
moderate-to-severe risk of embolism. 


CUA ,Markov ,Payer, 
Lifetime 


Acenocoumarol   
Apixaban   


Chilean adult 
patients with 
NVAF and 
moderate-to-high 
risk of embolism 
(CHADS2 score 
≥1), who were 


Acenocoumarol 6.338 
Apixaban 6.875 


Acenocoumarol 
$1,684,820.6 
Apixaban 
$3,634,279.5 


Apixaban vs. Acenocoumarol 
3,633,622 







 


Edoxaban, Daiichi Sankyo Page 128 of 266 


Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


treated in the 
public health 
system and had 
no 
contraindications 
for the use of oral 
anticoagulants. 


Wisloff 
2014 


Norway The objective of this study was to 
evaluate the relative cost 
effectiveness of warfarin, dabigatran, 
rivaroxaban, and apixaban in a 
Norwegian setting. 


CEA ,Markov ,The 
Norwegian publicly 
financed healthcare 
system, Lifetime 


Apixaban  
Dabigatran 110mg BID 
Rivaroxaban  
Warfarin 


Atrial fibrillation 
patients at 
medium or high 
risk of stroke in a 
Norwegian setting 


Warfarin 5.706 
Sequential dabigatran 
5.852 
Apixaban 5.859  
Rivaroxaban 5.810  
Dabigatran 110 mg 
5.806 


Warfarin 47,498  
Sequential dabigatran 
49,821  
Apixaban 50,402  
Rivaroxaban 50,611  
Dabigatran 110 mg 
54,104 


Vs. warfarin (Euros / QALY) 
Sequential dabigatran 15,920 
Apixaban 18,955 
Rivaroxaban 29,990 
Dabigatran 110 mg 66,121 


Wouters 
2013 


Belgium To assess the cost-effectiveness of 
dabigatran etexilate (‘dabigatran’) vs 
vitamin K antagonists (VKAs) in the 
Belgian healthcare setting for the 
prevention of stroke and systemic 
embolism (SE) in patients with 
nonvalvular atrial fibrillation (AF). 


CEA ,Markov 
Model ,Payer, NR 


Dabigatran (150 mg and 
110 mg) 
Warfarin 


AF patients whose 
baseline 
characteristics 
match those of 
the patients aged 
below 80 included 
in the RE-LY trial 
(CHADS2 scores: 0 
(3.0%), 1 (32.6%), 
2 (34.4%), 3 
(19.5%), 4 (7.7%), 
5 (2.4%) and 6 
(0.4%) 


Dabigatran: 9.51 
Warfarin: 9.19 


Dabigatran: €13 333 
Warfarin: €12 454 


Dabigatran vs Warfarin: €2 
807/QALY 


Wu 2013 China To compare the lifetime cost and 
effectiveness of five alternative 
chronic atrial fibrillation (AF) 
management strategies: rivaroxaban, 
warfarin, aspirin plus clopidorgel, 
aspirin, and no prevention 


CEA ,Microsimulation ,
Healthcare provider, 
Lifetime 


Rivaroxaban 
Warfarin 
Aspirin 
Aspirin/Clopidogrel 
No treatment 


ROCKET AF CHADS2 score 0 
No treatment: 10.440 
Aspirin: 10.08 
Aspirin plus 
clopidogrel: 9.91 
Warfarin: 9.8 
Rivaroxaban: 10.34 
 
CHADS2 score 1 
No treatment: 9.82 
Aspirin: 9.68 


CHADS2 score 0 
No treatment: $3 515 
Aspirin: $5 813 
Aspirin plus 
clopidogrel: $16 627 
Warfarin: $7 532 
Rivaroxaban: $109 
940 
 
CHADS2 score 1 
No treatment: $3 837 


CHADS2 score 0 
No treatment: -$1 064 250 
Aspirin: $400 488 
Aspirin plus clopidogrel: $217 
007 
Warfarin: $189 644 
Rivaroxaban: NA 
 
CHADS2 score 1 
No treatment: $492 352 
Aspirin: $289 700 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


Aspirin plus 
clopidogrel: 9.68 
Warfarin: 9.5 
Rivaroxaban: 10.03 
 
CHADS2 score 2 
No treatment: 9.15 
Aspirin: 9.19 
Aspirin plus 
clopidogrel: 9.25 
Warfarin: 9.22 
Rivaroxaban: 9.75 
 
CHADS2 score 3 
No treatment: 8.83 
Aspirin: 9.05 
Aspirin plus 
clopidogrel: 9.12 
Warfarin: 9.24 
Rivaroxaban: 9.69 
 
CHADS2 score 4 
No treatment: 7.86 
Aspirin: 8.2 
Aspirin plus 
clopidogrel: 8.46 
Warfarin: 8.63 
Rivaroxaban: 9.13 
 
CHADS2 score 5 
No treatment: 6.09 
Aspirin: 6.56 
Aspirin plus 
clopidogrel: 6.97 
Warfarin: 7.35 
Rivaroxaban: 7.66 
 
CHADS2 score 6 


Aspirin: $5 836 
Aspirin plus 
clopidogrel: $16 413 
Warfarin: $7 427 
Rivaroxaban: $107 
231 
 
CHADS2 score 2 
No treatment: $4 203 
Aspirin: $6 095 
Aspirin plus 
clopidogrel: $16 291 
Warfarin: $7 439 
Rivaroxaban: $105 
034 
 
CHADS2 score 3 
No treatment: $4 785 
Aspirin: $6 871 
Aspirin plus 
clopidogrel: $16 397 
Warfarin: $7 982 
Rivaroxaban: $105 
305 
 
CHADS2 score 4 
No treatment: $5 158 
Aspirin: $6 668 
Aspirin plus 
clopidogrel: $15 777 
Warfarin: $7 737 
Rivaroxaban: $99 835 
 
CHADS2 score 5 
No treatment: $5 097 
Aspirin: $6 128 
Aspirin plus 
clopidogrel: $13 350 


Aspirin plus clopidogrel: $259 
480 
Warfarin: $188 309 
Rivaroxaban: NA 
 
CHADS2 score 2 
No treatment: $168 052 
Aspirin: $176 677 
Aspirin plus clopidogrel: $177 
486 
Warfarin: $184 142 
Rivaroxaban: NA 
 
CHADS2 score 3 
No treatment: $116 884 
Aspirin: $153 944 
Aspirin plus clopidogrel: $155 
979 
Warfarin: $216 273 
Rivaroxaban: NA 
 
CHADS2 score 4 
No treatment: $74 549 
Aspirin: $ 100 180 
Aspirin plus clopidogrel: $125 
460 
Warfarin: $184 196 
Rivaroxaban: NA 
 
CHADS2 score 5 
No treatment: $50 467 
Aspirin: $71 093 
Aspirin plus clopidogrel: $102 
870 
Warfarin: $250 248 
Rivaroxaban: NA 
 
CHADS2 score 6 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


No treatment: 3.33 
Aspirin: 3.6 
Aspirin plus 
clopidogrel: 3.81 
Warfarin: 3.93 
Rivaroxaban: 4.08 


Warfarin: $6 753 
Rivaroxaban: $84 330 
 
CHADS2 score 6 
No treatment: $2 945 
Aspirin: $2 962 
Aspirin plus 
clopidogrel: $6 645 
Warfarin: $2 662 
Rivaroxaban: $42 870 


No treatment: $53 233 
Aspirin: $83 142 
Aspirin plus clopidogrel: $134 
167 
Warfarin: $268 053 
Rivaroxaban: NA 


You 2012 NR The cost-effectiveness of dabigatran 
versus warfarin therapy with 
genotype-guided management in 
patients with atrial fibrillation (AF). 


CEA ,Markov 
Model ,Payer, 25 
years 


Genotype guided 
Warfarin 
Dabigatran (110 mg and 
150 mg) 


High risk for 
stroke (CHADS2 
score of 2 or 
higher) 


Genotype guided 
warfarin: 9.554 
Usual warfarin: 9.444 
Dabigatran 150 mg: 
10.065 
Dabigatran 110 mg: 
10.026 


Genotype guided 
warfarin: $85 627 
Usual warfarin: $90 
481 
Dabigatran 150 mg: 
$92 684 
Dabigatran 110 mg: 
$102 536 


Genotype guided warfarin: 
n/a 
Usual warfarin: dominated by 
genotype guided warfarin 
Dabigatran 150 mg: $13 810 
Dabigatran 110 mg: 
dominated by dabigatran 150 
mg 


You 2013 USA Compare the clinical and economic 
outcomes of pharmacogenetic-guided 
selection of warfarin and NOACs vs 
usual AF patients from the US 
healthcare payer perspective 


CUA ,Markov 
Model ,Payer, 25 
years 


Usual AC  (warfarin) 
PG-CA patients (NOACs 
or warfarin) 


65 year-old 
patients with 
newly diagnosed 
AF 


Usual AC  9.721 
PG-AC  9.912 


Usual AC  $93853 
PG-AC  $94396 


Usual AC  - 
PG-AC  $2843 


You 2014 NR To evaluate the cost-effectiveness of 
NOACs compared to warfarin therapy 
at various levels of TTR in patients 
with atrial fibrillation from the 
healthcare provider perspective. 


CUA ,Markov 
Model ,Healthcare 
provider, Lifetime 


Dabigatran 150 mg twice 
daily 
NOACs(Apixaban 5 mg 
twice daily, Rivaroxaban 
20 mg once daily, or 
Standard warfarin 
therapy) 


Patients with AF 
with CHADS2 >= 2 


TTR=60%: 9572 
TTR=70%: 9666 
TTR=75%: 9713 


TTR=60%: 
No increment cost: 
$84274 
1.5 fold: $86046 
2 fold: $87819 
2.5fold: $89592 
3fold $91365  
 
TTR=70%: 
No increment: $80241 
1.5fold: $82051 
2fold: $83861 
2.5fold: $85671 
3fold: $87482 
 


TTR=60%: 
No increment: $35804 
1.5fold: $31352 
2fold: $26897 
2.5fold $22442 
3fold: $17987 
 
TTR=70% 
No increment: $60141 
1.5fold: $54188 
2fold: $48234 
2.5fold: $42280 
3fold: $36322 
 
TTR=75%: 
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perspective, 
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Costs (intervention, 
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ICER (cost/QALY) 


TTR=75%: 
No Increment: $78152 
1.5fold: $79981 
2fold: $81810 
2.5fold: $83639 
3fold: $85469 


No increment: $79268 
1.5fold: $72152 
2fold: $65035 
2.5 fold: $57918 
3fold: $50798 


Conference proceedings 


Cowper 
2014 


USA Assess the cost-effectiveness of 
apixaban versus Warfarin 


CEA, US health care 
system, Lifetime 


Apixaban (5 mg, 
twice daily) 
Warfarin (target 
international normalized 
ratio, 2.0 to 3.0) 


ARISTOTLE Not reported Apixaban 5mg 
$29,447 
warfarin $11,883 


Not reported 


Dorian 
2012 


UK Evaluate the potential cost 
effectiveness of apixaban against 
warfarin and ASA from the 
perspective of the UK National Health 
Services (NHS). 


CEA, Markov model , 
Payer, life-time 


Apixaban (5 mg, bid) 
Warfarin (5mg, average) 
Aspirin ( 150 mg) 


Patients with 
atrial fibrillation 
(AF) 


Warfarin Suitable 
population  
VS. warfarin 
apixaban  
ΔQALY over lifetime 
0.17 
Warfarin unsuitable 
population 
VS. aspirin 
apixaban 
ΔQALY over 
lifetime  0.22 


Warfarin Suitable 
population  
VS. warfarin 
apixaban  
ΔCosts over lifetime = 
£3,148 
Warfarin unsuitable 
population 
VS. aspirin 
apixaban 
ΔCosts over lifetime = 
£2,622 


Warfarin Suitable population  
VS. warfarin 
apixaban  
ΔICER over lifetime = 
£18,151/QALY 
Warfarin unsuitable 
population 
VS. aspirin 
apixaban 
£12,136/QALY 


Lip 2014 USA Evaluate the potential cost 
effectiveness of apixaban 5mg BID 
against dabigatran 150mg BID and 
rivaroxaban 20mg QD from the 
perspective of the US health care 
payer. 


CEA, Markov Model, 
Third-party payer, 
Lifetime 


Apixaban (5mg, BID) 
Dabigatran (150mg, BID) 
Rivaroxaban (20mg, QD) 


ARISTOTLE and 
AVERROES 


Incremental QALYs 
VS. dabigatran:  
Apixaban  
0.082 
VS. rivaroxaban 
Apixaban  
0.053 


Incremental costs VS. 
VS. dabigatran:  
Apixaban  
$2479 
VS. rivaroxaban 
Apixaban  
-$861 


VS. dabigatran:  
Apixaban  
 -$861 
VS. rivaroxaban 
Apixaban  
dominant 


Magnuson 
2014 


USA Evaluate the economic value of 
edoxaban versus Warfarin  


CEA, Markov Model, 
Lifetime 


High dose edoxaban (60 
mg, once-daily) 
low dose edoxaban (30 
mg, once-daily) 
Warfarin (target 
international normalized 
ratio, 2.0 to 3.0) 


ENGAGE AF-TIMI 
48  


Edoxaban 60 mg 
7.249 
warfarin 
6.910 


Edoxaban 60 mg 
$42,846 
warfarin $27,094 


VS. Warfarin  
Edoxaban 60 mg 
$46,393 
Edoxaban 30 mg 
$67,320 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


Mearns 
2014 


USA Assess the cost-effectiveness of high-
dose edoxaban compared to 
adjusted-dose warfarin for the 
prevention of stroke and systemic 
embolism in patients with atrial 
fibrillation (AF). 


CEA, Markov Model, 
Payer, life-time 


High dose edoxaban (60 
mg, once-daily) 
low dose edoxaban (30 
mg, once-daily) 
Warfarin (target 
international normalized 
ratio, 2.0 to 3.0) 


Patients with non-
valvular atrial 
fibrillation (NVAF) 


Edoxaban 60 mg 
10.32 
Warfarin  
10.12 


Edoxaban 60 mg 
$100,223 
Warfarin 
111,719 


Not reported 


Salata 2014 USA Assess the cost perspectives of each 
payer (Medicare and patient) in 
relation to administration, monitoring 
and adverse outcomes for each 
medication. 


CEA, Markov Model, 
payer (Medicare and 
patient), 35 years or 
lifetime 


Dabigatran (150 mg, 
twice daily) 
Warfarin (target 
international normalized 
ratio, 2.0 to 3.0) 


Patients 65 years 
of age and older 
with atrial 
fibrillation 


Patients with 
Medicare Part D 
coverage 
Dabigatran 150 mg 
11.22 
Warfarin 
10.74  


From Medicare’s 
perspective: 
 
-with Part D coverage: 
Dabigatran 150 mg 
$76,237 
Warfarin 
$59,684 
-without Part D 
coverage: 
Dabigatran 150 mg 
$45,421 Warfarin 
$59,284  
From the patient’s 
perspective 
-with Part D coverage: 
Dabigatran 150 mg 
$28,876  
Warfarin 
$33,466  
-without Part D 
coverage: 
Dabigatran 150 mg 
$59,692  
 Warfarin 
$33,866  


From Medicare’s perspective: 
 
-with Part D coverage: 
VS. warfarin 
Dabigatran 150 mg 
$34,707  
-without Part D coverage: 
VS. warfarin 
Dabigatran 150 mg 
-29,065 
 
From the patient’s perspective 
-with Part D coverage: 
VS. warfarin 
Dabigatran 150 mg 
-$9,624  
-without Part D coverage: 
VS. warfarin 
Dabigatran 150 mg 
$54,147 


Sorensen 
2012 


USA Investigate the cost-effectiveness of 
dabigatran 150mg bid versus 
rivaroxaban. 


CEA, Markov Model, 
Payer, Lifetime 


Dabigatran (150mg, bid) 
Rivaroxaban (20 mg, 
once day) 


Patients with non-
valvular atrial 
fibrillation (NVAF) 


Dabigatran  
6.54 
Rivaroxaban 
6.38 


Dabigatran  
$36,649 
Rivaroxaban 
  $37,184 


Dabigatran economically 
dominant to rivaroxaban 
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Study Country Objective Analysis method, 
model type 
perspective, 
time horizon 


Treatments considered Patient 
population 


QALYs (intervention, 
comparator) 


Costs (intervention, 
comparator) 


ICER (cost/QALY) 


Soyon Lee 
2012a 


USA Assess the cost-effectiveness of 
rivaroxaban. 


CEA, Markov model, 
Payer (Medicare), 
lifetime 


Rivaroxaban 20 mg  
Adjusted-dose warfarin 


Patients with non-
valvular atrial 
fibrillation (NVAF) 


Raviroxaban  
10.28  
 Warfarin 
10.07  


 Raviroxaban 
$83,415  
 Warfarin $78,160 


VS. Warfarin  
Raviroxaban 
25,024 $/QALY 


Soyon Lee 
2012b 


USA Estimate the costs, quality-adjusted 
life-years (QALYs), and incremental 
cost-effectiveness of apixaban 
compared to aspirin in patients with 
atrial fibrillation (AF). 


CEA, Markov model, 
Payer (Medicare), 35 
years 


Apixaban (5 mg, bid) 
Aspirin (between 81-324 
mg) 


Patients with non-
valvular atrial 
fibrillation (NVAF) 


Apixaban 9.94  
 Aspirin 8.86 


Apixaban $92,087  
 Aspirin $109,654 


Apixaban is a dominant 
economic strategy. 
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7.1.3 Please provide a complete quality assessment for each cost-
effectiveness study identified. Use an appropriate and validated 
instrument, such as those of Drummond and Jefferson (1996)5 or 
Philips et al. (2004)6. For a suggested format based on Drummond 
and Jefferson (1996), please see section 10.11, appendix 11.  


A quality assessment for each cost-effectiveness study is provided in Section Error! 


Reference source not found.. 


7.2 De novo analysis 


Patients 


7.2.1 What patient group(s) is(are) included in the economic evaluation? 
Do they reflect the licensed indication/CE marking or the population 
from the trials in sections 1.3 and 6.3.3, respectively? If not, how 
and why are there differences? What are the implications of this for 
the relevance of the evidence base to the specification of the 
decision problem? For example, the population in the economic 
model is more restrictive than that described in the (draft) SPC/IFU 
and included in the trials.  


The population included in the base case economic evaluation reflects the licensed 


population, i.e. adult patients with non-valvular atrial fibrillation with one or more risk 


factors, such as congestive heart failure, hypertension, age ≥ 75 years, diabetes 


mellitus, prior stroke or transient ischaemic attack. This also reflects the population 


from ENGAGE AF-TIMI 48, which included patients with a history of non-valvular 


atrial fibrillation (AF) within the prior 12 months and a moderate to high risk of stroke, 


as defined by a CHADS2 index score of at least 2.  


In the cost-effectiveness analysis, the base case considered patients with AF with a 


CHADS2 score ≥ 2. The analysis is designed in this way because of the risk profile of 


patients entering the ENGAGE AF-TIMI 48 study and the other pivotal studies of 


NOACs; ROCKET-AF and ENGAGE enrolled patients with CHADS2 ≥ 2, whereas 


RE-LY and ARISTOTLE enrolled patients with CHADS2 ≥ 1. To minimise potential 


biases resulting from differences in patient clinical characteristics among the trials, 


only data from patients with CHADS2 ≥ 2 in RE-LY and ARISTOTLE were used in the 


network meta-analyses that were used to estimate relative treatment effects of the 


four NOACs. The risk profile of the starting patient population in the cost-


effectiveness model is identical to that of the ENGAGE study (i.e. no patients with 


CHADS2 scores of 0 or 1). 


                                            
 
5
 Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic 


submissions to the BMJ. The BMJ Economic Evaluation Working Party. British Medical Journal 313 
(7052): 275–83. 
6
 Philips Z, Ginnelly L, Sculpher M, et al. (2004) Quality assessment in decision-analytic models: a 


suggested checklist (Appendix 3). In: Review of guidelines for good practice in decision-analytic 
modelling in health technology assessment. Health Technology Assessment 8: 36. 
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The distribution of patients in the ENGAGE AF-TIMI 48 trial with each CHADS2 score 


at baseline can be compared with the characteristics of patients in the PREFER in 


AF registry, which includes patients from 7 European countries, including the UK. 


Table 42: CHA2-DS2-VAS(c) score of patient population in PREFER In AF registry 


CHA2DS2VASc 


score 


UK All countries 


ENGAGE AF –


TIMI 48, n (%) 


PREFER in AF, 


n (%) 


ENGAGE AF –


TIMI 48, n (%) 


PREFER in AF, 


n (%) 


 N=400 N=1194 N=21005 N=7228 


Score collected 


(n) 


400 1116  6585 


Score not 


collected or 


missing (n) 


 78  643 


0 0 (0) 205 (18.4) 1 (<0.1) 811 (12.4) 


1 0 (0) 302 (27.2) 15 (<0.1) 1779 (27.1) 


2 209 (52.3) 303 (27.2) 9876 (46.8) 2026 (30.9) 


3 128 (32.0) 188 (16.9) 6445 (30.5) 1148 (17.5) 


4 45 (11.3) 83 (7.5) 3279 (15.5) 544 (8.3) 


5 16 (4.0) 28 (2.5) 1230 (5.8) 195 (3.0) 


6 2 (0.3) 259 (0.8) 


 


The model uses the patient characteristics from the ENGAGE AF-TIMI 48 trial; the 


average age of patients in the model is 71 years old, and it is assumed that the 


proportion of male patients is 62.29%. The base case results include all patients with 


a CHADS2 score greater than or equal to two. 


In addition to the base case, the following patient populations are modelled in 


separate scenario analyses: 


 Patients with CHADS2 score ≥3; 


 Patients with time in therapeutic range (cTTR) ≥ 60%; 
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TTR for warfarin-treated subjects measured in the ENGAGE AF-TIMI 48 trial was 


based on international normalised ratio (INR) ranges (2.0 to 3.0 inclusive). Subjects 


in the trial were stratified based on INR-TTR, including the percent of subjects above 


or below the median INR-TTR, and the percentage of subjects dichotomized by with 


various thresholds of cTTR boundaries such as quartile boundaries and means 


observed in the prior three NOAC vs warfarin trials. Centre-TTR was used to stratify 


patients in the subgroup analysis included in the model. 


Model structure 


7.2.2 Please provide a diagrammatical representation of the model you 
have chosen. 


A Markov cohort model was developed in Excel®, consisting of 18 health states, with 


one-month cycles and 30-year (remaining lifetime) time horizon. The health states 


were defined by the clinical events experienced by the patient. All patients start in the 


“Stable AF” health state at Cycle 0.  


Clinical outcomes were classified either as model health states or as events (See 


Figure 22). Health states were associated with the clinical outcomes that were 


considered to have a permanent impact on patients, and were assumed to be 


associated with an initial impact, as well a long-term impact on costs, quality of life 


and mortality. In contrast to the health states, clinical outcomes modelled as events 


were not associated with a long-term impact on costs or quality or life. 


The model’s health states were defined by the events considered to have a 


permanent impact on patients, and included haemorrhagic and ischaemic stroke (HS 


and IS), systemic embolism (SE) and myocardial infarction (MI) events. Since these 


events were assumed to be associated with both an initial impact and a long-term 


impact on outcomes, health states were further subdivided into an initial health state 


where costs and quality of life associated with the acute event and the case fatality 


rate were applied, and a long-term health state, where ongoing event costs, quality of 


life and mortality were applied per monthly cycle. The initial cycle refers to the first 


(one-month) cycle after the patient experienced the event. If the patient survived, 


they moved to the post-event health state, where they remained until they 


transitioned to another health state.  


Events included other intracranial haemorrhage (ICH), non-ICH major bleeds, 


clinically relevant non-major bleeds (CRNMBs), and transient ischaemic attack (TIA). 


In the model, these events incurred costs and a disutility for the length of the event 


(described in Section 7.4.9). Patients were at risk of experiencing an event whilst in 


each (initial and post-event) health state of the model (except death), and the 


monthly probability of each event was applied in each cycle of the model to these 


patients. A patient entering an initial health state can also experience an event in the 


same model cycle (i.e. two events can be experienced in the same model cycle, one 


having a temporary impact, and the other having a more permanent impact on the 


patient). Events can be considered to be analogous to the concept of adverse events 


implemented in other economic models, in that all patients on-treatment are at risk of 


the event, they are associated with a short-term impact on outcomes, and are not 
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represented with a distinct health state since they can be experienced while in any 


other health state in the model. 


In addition, patients in the model were able to experience any clinical outcome more 


than once (henceforth referred to as recurrent events), or more than one type of 


clinical outcome over the timeframe of the model.  It was assumed that patients were 


only able to move to a health state considered to be more severe than their previous 


health state. Patients in the severe stroke health states may only transition to the 


initial severe stroke health state (in addition to death); patients in the moderate stroke 


health state can transition to the moderate or a severe stroke health states. Patients 


in the SE health state can transition to the SE, moderate or severe stroke initial 


health states; and patients in the MI health state can transition to the MI, a SE, 


moderate or severe stroke initial health states. Patients in the post-mild stroke health 


states faced a probability of transitioning to all other initial health states. The risk of 


recurrent haemorrhagic stroke (HS) and ischaemic stroke (IS) was assumed to be 


higher than the risk of the first stroke. The number of recurrent strokes was limited in 


previous technology appraisals (one recurrent stroke per patient, TA275 51); however 


based on the critique provided by the Evidence Review Group of that appraisal, it 


was decided that the model would be developed without a limit on the number of 


events that could be experienced. 73 


Patients were also able to discontinue treatment (permanently or temporarily) and 


switch to another treatment option. The type of discontinuation post-stroke was 


dependent upon the treatment. Warfarin patients experiencing an HS temporarily 


discontinued, with some patients switching to a different line of therapy, while 50% of 


NOAC patients permanently discontinue treatment. All warfarin patients experiencing 


an IS will temporarily discontinue with all patients restarting on a NOAC, and 50% of 


NOAC patients experiencing an IS will temporarily discontinue and resume treatment 


with a NOAC, with the remainder of patients permanently discontinuing treatment.  


Patients entering the SE and MI health states were not at risk of treatment 


discontinuation, and similarly patients experiencing an event were also not at risk of 


treatment discontinuation. 


Details of discontinuation assumptions are described in section 7.3.6. 


The health states are described in more detail in section 7.2.3. 
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Figure 22: Economic model diagram 
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7.2.3 Please justify the chosen structure in line with the clinical pathway 
of care identified in section 2.5. 


The cost-effectiveness model was structured in order to capture the main thrombotic 


events associated with AF and the adverse events that can occur as a result of 


treatment, as well as the all-cause and event-related mortality risk for this patient 


group.  The mortality risk is related to the patient age and background risk of 


mortality, as well as the health state that the patient is in; hazard ratios for stroke, SE 


and MI are applied to the background mortality to give an overall risk of death. Full 


details of how this is calculated are shown in Section 7.3.6. The costs and health 


consequences of each of these mutually exclusive health states were modelled using 


one-month cycles, i.e. patients can only be in one healh state in any given cycle, an 


assumption that is consistent with the most recent NICE technology appraisal for 


stroke prevention in AF. 51 It was also possible for patients in any health state except 


death to experience an event (bleeding or TIA) that was associated with an impact on 


costs and utilities for a period not exceeding the duration of one cycle. AF is a 


predominantly lifelong chronic condition. Therefore, a 30-year (remaining lifetime) 


time horizon was used in order to capture all relevant factors. Clinical outcomes in 


the model included thrombotic events and treatment-related adverse events, and 


were modelled as either health states or events. Associated costs and quality of life 


values were captured in order to calculate cost and utility estimates.  Future costs 


and utilities were discounted to present values, in line with the NICE reference case. 


7.2.4 Please define what the health states in the model are meant to 
capture. 


Table 43 presents a description of the health states in the model. 


Table 43: Model health states and events 


Health State / Event Description 


Health states 


Stable AF Patients with stable AF who have not yet experienced a clinical 
event. 


IS Patients who are experiencing an ischaemic stroke. Separated into 
mild (Rankin score of 0-2), moderate (Rankin score of 3-4) and 
severe (Rankin score of 5-6) 


Initial health state (patients stay in this health state for one cycle 
only before transitioning to the post-IS health state. 


Post-IS Patients who have experienced a mild, moderate or severe 
ischaemic stroke in a previous model cycle. 


HS Patients who are experiencing a haemorrhagic stroke. Separated 
into mild (Rankin score of 0-2), moderate (Rankin score of 3-4) and 
severe (Rankin score of 5-6). 


Initial health state (patients stay in this health state for one cycle 
only before transitioning to the post-HS health state. 







 


Edoxaban, Daiichi Sankyo Page 140 of 266 


Health State / Event Description 


Health states 


Post-HS Patients who have experienced a mild, moderate or severe 
haemorrhagic stroke in the previous model cycle. 


SE Patients who are experiencing a systemic embolism. 


Initial health state (patients stay in this health state for one cycle 
only before transitioning to the post-SE health state). 


Post-SE Patients who have experienced and survived a systemic embolism 
in a previous cycle of the model. 


MI Patients who are experiencing a myocardial infarction. 


Initial health state (patients stay in this health state for one cycle 
only before transitioning to the post-MI health state). 


Post-MI Patients who have experienced and survived a myocardial 
infarction in a previous cycle of the model. 


Death Terminal state; patients can die due to the events captured in the 
model and due to all-cause mortality. 


Events 


Other ICH Patients who experience an Intracranial haemorrhage. 
Haemorrhagic strokes are excluded from this health state. 


TIA Patients who experience a transient ischaemic attack 


Non-ICH major bleed  Patients who experience a non-ICH major bleed. Intracranial bleeds 
are excluded from this health state. 


CRNMB Patients who experience a clinically-relevant non-major bleed. 


 


7.2.5 How does the model structure capture the main aspects of the 
condition for patients and clinicians as identified in section 2 
(Context)? What was the underlying disease progression 
implemented in the model? Or what treatment was assumed to 
reflect underlying disease progression? Please cross-reference to 
section 2.1. 


Anticoagulation treatment is associated with a reduction in the risk of thrombotic 


events and increased risk of bleeding. Relevant health states were included in the 


model to capture the benefits and risks of the treatment. 


Disease progression was not explicitly modelled; the risk of AF does not increase 


purely as a function of time spent with AF (further details are provided in section 


7.3.3). Rather, AF is a condition that increases the risk of a thrombotic event, and as 


such the risk progression was modelled over the course of the model. Risks of 


events were adjusted by elements of the CHADS2 score, such as the cohort age, as 


the age of the patient is a risk factor for stroke. 
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Health states 


Health states in the model are associated with the clinical outcomes considered to 


have a permanent impact on the patient, and are categorised as being eitheran initial 


health state of one cycle (the cycle in which the event occurs) where the immediate 


cost, mortality and QoL impact is incorporated, and a post-event health state where 


the long-term cost, mortality and QoL impacts are modelled.  Patients remain in the 


post-event health state until they transition to either the death health state, or the 


initial health state of another clinical outcome (this is described fully in Section 7.2.2). 


Patients were assumed to be at risk of a recurrent event in each cycle of the model 


(i.e. a patient may experience two SE events, or a stroke followed by SE event in two 


consecutive cycles).  


Stroke and SE are potential clinical outcomes for patients with AF, and were 


therefore components of the primary efficacy endpoint in the ENGAGE AF-TIMI 48 


trial and considered in the model. Stroke and SE are considered separately within the 


model. Stroke events are separated into ischaemic and haemorrhagic strokes, and 


further divided into mild, moderate and severe categories. This was incorporated in 


order to more accurately estimate costs and utilities associated with the different 


classifications of strokes. Mild strokes were defined as those with a modified Rankin 


score of 0 to 2, moderate with a score of 3 to 4, and severe with a score of 5 to 6. 


The proportion of patients in each group at baseline was extracted from the full 


analysis dataset of the ENGAGE AF-TIMI 48 trial.  


MI was an endpoint in the ENGAGE AF-TIMI 48 trial, and was included in the model 


as different interventions for stroke prevention in AF may also have an impact on the 


risk of MI. 


Events 


In the model, clinical outcomes that were not considered to be associated with long-


term consequences (other ICH, non-ICH major bleed, TIA and CRNMB) were 


modelled as events that incurred costs and a disutility for the length of the event 


(presented in Section 7.4.9). Further details are provided in Section 7.2.2. 


The primary safety endpoint in the ENGAGE AF-TIMI 48 trial was major bleeding 


(MB). Bleeding events were reported as MB or CRNMB. Anticoagulant therapy can 


heighten the risk that bleeding events, including ICH will occur.  


An ICH is defined as bleeding that occurs when a blood vessel within the skull is 


ruptured or leaks blood.  While a haemorrhagic stroke is technically an ICH, the 


model considers haemorrhagic strokes separately from other ICHs, owing to 


assumed differences in outcomes associated with each type of event. Haemorrhagic 


strokes were assumed to have a long-term impact on outcomes and were modelled 


as a distinct health state (HS), while ICH was only assumed to impact on short-term 


outcomes. This event is referred to other-ICH in the model. 


A TIA is caused by a temporary disruption in the blood supply to part of the brain. 


The disruption in blood supply results in a lack of oxygen to the brain. This can cause 


symptoms similar to those of a stroke, such as speech and visual disturbance and 
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numbness or weakness in the arms and legs. However, a TIA does not result in 


permanent damage, either due to the blood flow re-establishing itself within the 


affected vessel or due to collateral circulation early enough to avoid damage. The 


effects may range from a few minutes to a few hours, and are usually fully resolved 


within 24 hours. 


CRNMBs are defined as clinically overt bleeding that does not meet the criteria for 


MB, but requires medical attention or a change in therapy. By definition, CRNMBs 


are not fatal. 


Non-ICH major bleeds refer to all extracranial MBs, such as major GI bleeds and 


intraocular bleeds. 


7.2.6 Please provide a table containing the following information and any 
additional features of the model not previously reported. A 
suggested format is presented below. 


Table 44: Key features of analysis 


Factor Chosen 
values 


Justification Reference 


Time horizon Lifetime To capture the 
lifetime clinical and 
cost outcomes of 
patients with AF 


NICE reference 
case 


Cycle length 1 month To reflect the 
potential frequency 
of clinical outcomes 
represented in the 
model and to 
capture the 
associated costs 
and outcomes 


Clinical expert 
opinion, consistent 
with previous SPAF 
technology 
appraisals  


Half-cycle correction Applied In line with good 
practice in 
modelling 


NICE reference 
case 


Were health effects measured 
in QALYs; if not, what was 
used? 


Yes To capture the 
health outcomes of 
patients with AF 


NICE reference 
case 


Discount of 3.5% for utilities 
and costs 


Yes NICE reference 
case 


NICE reference 
case 


Perspective (NHS/PSS) NHS 
Perspective 


NICE reference 
case 


NICE reference 
case 


Abbreviations: NHS, National Health Service; PSS, personal social services; QALYs, quality-adjusted 


life years 


7.2.7 Are the intervention and comparator(s) implemented in the model as 
per their marketing authorisations/CE marking and doses as stated 
in sections 1.3 and 1.5? If not, how and why are there differences? 
What are the implications of this for the relevance of the evidence 
base to the specified decision problem? 


Edoxaban is implemented as per its expected marketing authorization. 
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The comparators are implemented in the model according to their marketing 


authorisations and doses. 


Table 45: Intervention and comparators 


Intervention Units 


Edoxaban 60 mg/30mg DR OD 


Apixaban 5mg BD 


Warfarin Average daily dose 4.5mg OD 


Dabigatran 110mg regimen 110mg BID 


Dabigatran 150mg regimen 150mg BD until patient is 80 years of age, 
then 110mg BD 


Rivaroxaban 20mg OD 


Abbreviations: BD: Twice daily; DR: Dose reduced; OD: once daily 


The method for modelling the dabigatran 150mg regimen differs to those for 


modelling the other comparators, since it involves patients in that arm switching from 


one dose to another over time, with each associated with distinct event rates and 


drug costs. The proportion of patients under the age of 80 years is estimated in each 


cycle of the model, by using a cumulative normal distribution defined by the age of 


the cohort in the ENGAGE AF-TIMI 48 trial (further details in Section 7.3.6). Event 


rates and drug costs relating to each dabigatran dose are applied to the estimated 


proportion of patients in the cohort taking that dose. This method more accurately 


captures the events associated with each dose of dabigatran over the model timeline, 


as opposed to an alternate method where it is assumed that the starting age is fixed 


(at 71) and all patients receive the 150mg for 9 years and then all switch to 110mg. 


7.2.8 Please note that the following question refers to clinical 
continuation rules and not patient access schemes. Has a treatment 
continuation rule been assumed? If the rule is not stated in the 
(draft) SPC/IFU, this should be presented as a separate scenario by 
considering it as an additional treatment strategy alongside the 
base-case interventions and comparators. Consideration should be 
given to the following. 


 The costs and health consequences of factors as a result of 


implementing the continuation rule (for example, any additional 


monitoring required). 


 The robustness and plausibility of the endpoint on which the rule is 


based. 


 Whether the ‘response’ criteria defined in the rule can be reasonably 


achieved. 


 The appropriateness and robustness of the time at which response is 


measured. 


 Whether the rule can be incorporated into routine clinical practice. 
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 Whether the rule is likely to predict those patients for whom the 


technology is particularly cost effective. 


 Issues with respect to withdrawal of treatment from non-responders and 


other equity considerations.  


No explicit treatment continuation rule has been applied. The model considers 


treatment discontinuations following ischaemic and haemorrhagic strokes. The 


assumptions around treatment discontinuation are presented in Section 7.3. 


7.3 Clinical parameters and variables 


7.3.1 Please demonstrate how the clinical data were implemented into the 
model.  


Base case analysis 


Edoxaban was used as the reference treatment in the model. Data were extracted 


from the ENGAGE AF-TIMI 48 trial, specifically the rates for edoxaban for the first 


clinical event. The number of patients and number of clinical events per month over 


the trial period (median follow-up, 33 months) was used to calculate the probability of 


each event type for each month (see Section 7.3.2 for a description of the method).  


Rates for recurrent HS and IS and IS following an MI were extracted from a 


published study (see Section 7.3.6) and were applied to all treatment arms in the 


model, while the rate of recurrent events for the remaining health states were 


assumed equal to that of the first event and remain specific to each treatment arm 74.  


In the absence of head-to-head data, a NMA was conducted to determine the relative 


efficacy and safety of edoxaban versus dabigatran, rivaroxaban, apixaban, and 


warfarin (see Section 6.7). The network was informed by the pivotal Phase III trial for 


each NOAC comparator, including ARISTOTLE (apixaban), ENGAGE AF-TIMI 48 


(edoxaban), RE-LY (dabigatran) and ROCKET-AF (rivaroxaban). Data were also 


collected in the ENGAGE AF-TIMI 48 trial for warfarin; thus, there are two data 


sources available to provide a comparison against warfarin. Evidence from the NMA 


can provide an indirect comparison against warfarin, and evidence from ENGAGE 


AF-TIMI 48 can provide a direct comparison against warfarin. In the base case 


analysis, outcomes from the ENGAGE AF-TIMI 48 trial were used for a direct 


comparison of edoxaban with warfarin, since a direct comparison was preferable 


where possible, while edoxaban was compared to the other NOACs using data from 


the NMA, where direct evidence was not available. 


In the NMA, annualised event rates for efficacy endpoints from the population 


assessed for the overall study period were used. Risk ratios for the following 


endpoints were derived: 


 Stroke /SEE (composite endpoint); 


 Ischaemic stroke; 


 Haemorrhagic stroke; 


 All stroke; 
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 Systemic embolic event. 


For safety endpoints, annualised event rates from the safety population, assessed for 


the on-treatment period, were used, except for dabigatran, since safety data in the 


RE-LY study were reported for the ITT analysis set, Risk ratios for the following 


endpoints were derived: 


 MB and CRNMB (composite endpoint); 


 Intracranial haemorrhage; 


 CRNMB; 


 Any bleed; 


 Major GI bleed; 


 Minor bleed; 


 Fatal bleeding; 


 Myocardial infarction. 


In addition, risk ratios for all-cause mortality, cardiovascular mortality, and 


discontinuations were determined in the NMA. 


ROCKET-AF and ENGAGE AF-TIMI 48 enrolled patients with CHADS2 ≥ 2, whereas 


RE-LY and ARISTOTLE enrolled patients with CHADS2 ≥ 1; thus, only data from 


patients with CHADS2 ≥ 2 in RE-LY and ARISTOTLE were used in the base case 


NMA to minimise potential biases resulting from differences in patient clinical 


characteristics among the trials. 


Hazard ratios were used in the economic model to represent the relative treatment 


effect of each comparator compared with edoxaban. Using a hazard ratio allows for 


all available data from the trial to be included in the estimation of treatment effect, 


including patients who do not experience an event. Alternative measures of relative 


treatment effect were not suitable for the analysis, such as odds ratios, since they 


cannot be directly applied to a probability of an event to estimate the probability for a 


comparator 75, or relative risks, since as they represent cumulative risk over the study 


period and do not account for time interval, i.e. differing trial periods. 


When the NMA data were introduced to the cost-effectiveness model, it was only 


possible to provide a full economic analysis (i.e. containing evidence for all health 


states and events) for the warfarin vs edoxaban comparison. 


Where HRs for the relative effects of NOACs were not available from the NMA, it was 


assumed that the hazard ratio was equivalent to the hazard ratio estimated in the “all 


patients” analysis, i.e. patients unrestricted by CHADS2 score. Where there were also 


no available data in the “all patients” analysis, the hazard ratio was assumed to be 1. 


See section 6.7.5.  


The base case economic analysis in the cost-effectiveness model reflects the most 


rigorous data set for comparative effectiveness comparisons between NOACs, as 


follows: 
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Table 46: Base case scenario 


Factor Data source/assumption 


Treatment period Lifelong 


Time horizon 30 years (remaining lifetime) 


Data source for edoxaban health 


state and event probabilities 


ENGAGE AF-TIMI 48 


Data source for warfarin (HRs) Base case: ENGAGE AF-TIMI 48 


Alternative scenario: NMA edoxaban vs warfarin; 


CHADS2 ≥ 2 


Data source for NOACs (HRs) NMA edoxaban vs NOAC; CHADS2 ≥ 2 


Missing data: NMA edoxaban vs NOAC; all patients 


Abbreviations: HR, Hazard ratio; NOAC, New oral anticoagulants; NMA, Network meta-analysis;  


Patient subgroups 


The model also included additional analyses in accordance with the NICE scope, for 


the following subgroups: 


 


 Patients with CHADS2 score ≥3 at baseline; 


 Patients with time in therapeutic range (TTR) ≥ 60%. 


Efficacy and safety data for edoxaban were sourced from the relevant subgroup of 


patients in the ENGAGE AF-TIMI 48 trial, with the NMA providing hazard ratios for 


each comparator arm. Evidence from the NMA for each population subgroup is 


limited, due to a lack of reported data in the relevant trials. Data availability is 


presented inTable 47. 
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Table 47: Availability of hazard ratios for subgroups from NMA 


 Ischaemic 


stroke 


Haemorrhagic 


stroke 


Systemic 


embolism 


Myocardial 


Infarction 


Other ICH TIA Non-ICH 


major bleed 


CRNMB 


All patients 


Apixaban X X X X X X X X 


Dabigatran 150mg X X X X X X X X 


Dabigatran 110mg X X X X X X X X 


Rivaroxaban X X X X X X X X 


Warfarin X X X X X X X X 


CHADS2 score ≥ 2 


Apixaban X X X X X X X X 


Dabigatran 150mg X X X X X X X X 


Dabigatran 110mg X X X X X X X X 


Rivaroxaban X X X X X X X X 


Warfarin X X X X X X X X 


CHADS2 score ≥ 3 


Apixaban X X X X X X X X 


Dabigatran 150mg X X X X X X X X 


Dabigatran 110mg X X X X X X X X 


Rivaroxaban X X X X X X X X 


Warfarin X X X X X X X X 
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 Ischaemic 


stroke 


Haemorrhagic 


stroke 


Systemic 


embolism 


Myocardial 


Infarction 


Other ICH TIA Non-ICH 


major bleed 


CRNMB 


cTTR > 60% 


Apixaban X X X X X X X X 


Dabigatran 150mg X X X X X X X X 


Dabigatran 110mg X X X X X X X X 


Rivaroxaban X X X X X X X X 


Warfarin X X X X X X X X 


XXXXX XXXX XXXXXXXX XXXX XXXXXX XXX XXXX XXXXX XXX XXXXXXXXX XXX XXX XXXXXXXX XXXX XXXXXXXXX XXX XXXXXX XXXXXXX XX 
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7.3.2 Demonstrate how the transition probabilities were calculated from 
the clinical data. If appropriate, provide the transition matrix, details 
of the transformation of clinical outcomes or other details here. 


Baseline Risks 


Baseline event probabilities for edoxaban were estimated from annual event rates 


observed in the ENGAGE AF-TIMI 48 trial. Annual event rates were converted to 


monthly probabilities. In the following equation, p refers to the monthly probability, 


and r refers to the annual event rate: 


p = 1 − exp(−r/12) 


The economic model contains two methods for deriving the baseline probabilities of 


stroke. One option converted the annual event rates observed in the ENGAGE AF-


TIMI 48 trial stroke rates each CHADS2 subpopulation were estimated from ENGAGE 


AF-TIMI 48 trial data, and converted to a monthly probability. In the following 


equation, p refers to the monthly probability, and r refers to the annual event rate: 


𝑝 = 1 − exp(−𝑟/12) 


A CHADS2 -adjusted monthly probability of stroke was then estimated by calculating 


a weighted average of the monthly probability of stroke in each CHADS2 


subpopulation and the proportion of patients in each CHADS2 subgroup at baseline. 


Using a single CHADS2 -adjusted rate, rather than modelling each subpopulation 


individually, enabled the model to use a more straightforward (but no less accurate) 


method to adjust the baseline event probability for age over the model time horizon. 


Hazard Ratios  


The impact of the comparator interventions compared with edoxaban (the reference 


treatment) was modelled using hazard ratios from the NMA. Hazard ratios calculated 


from the NMA were applied to the monthly probabilities to derive transition 


probabilities. In the following equation, pbaseline refers to the monthly probability for 


edoxaban, pcomparator refers to the monthly probability for the comparator, and HR 


refers to the hazard ratio for that comparator: 


pcomparator = 1 − (1 − pbaseline)
HR 


Variation of Transition Probabilities over Time  


AF predisposes patients to stroke and other events in an age-dependent manner; 


this is reflected in the model and was confirmed by clinical expert opinion obtained at 


an advisory board (Section 7.3.5) and supported by published evidence, including a 


systematic review of risk factors for haemorrhages 76 and an analysis of risk factors 


for stroke of pooled data from five RCTs 77. This has been incorporated into the 


economic model by way of a risk adjustment factor. To allow the risk of events to 


gradually increase with patients’ increasing age, each factor was converted into a per 


cycle adjustment factor as follows: 
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𝑅𝑐 = 𝑅𝑑^(
𝑡


10
.
𝑑𝑦


𝑑𝑤
) 


Where: RC is the per cycle risk adjustment factor; Rd is the per decade risk 


adjustment factor; t is the cycle length in weeks; dy is the number of days in a year 


and dW is the number of days in a week. The risk factor is applied to the 


corresponding event probability multiplicatively. 


The risk of stroke is increased after other AF-related events have been experienced. 


Ten-year cumulative event probabilities of stroke 74 were converted to monthly 


probabilities. In the following equation, pm refers to the monthly probability and pc 


refers to the ten-year cumulative event probability: 


pm = 1 − exp(
1


120
ln(1 − pm)) 


Annual general mortality rates from UK Life Tables 78 were converted to monthly 


probabilities. In the following equation, p refers to the monthly probability, and r refers 


to the annual event rate: 


𝑝 = 1 − exp(−𝑟/12) 


 


7.3.3 Is there evidence that (transition) probabilities should vary over time 


for the condition or disease? If so, has this been included in the 


evaluation? If there is evidence that this is the case, but it has not 


been included, provide an explanation of why it has been excluded. 


There is no published evidence that event rates captured in the model should vary 


independently as a function of time spent with AF. Stroke risk equations that include 


AF as a regression coefficient have not included a term for the duration of AF. 27 A 


patient aged 75 with a one-year history of AF will not necessarily have a lower risk of 


stroke than a patient aged 75 with a ten-year history of AF. Risk of stroke is reflected 


in the CHADS2 score, which acknowledges CHF, hypertension, age, diabetes and 


previous stroke as risk factors. A patient treated for AF with anticoagulation therapy 


does have a higher risk of bleeding events by virtue of longer treatment exposure. 


However, this consequence has not been included in the model as it was not 


possible to quantify the effect over time. Previous technology appraisals for SPAF 


have not included this effect. 


However, the model does assume that the risk of events increases with patient age, 


as described in the section 7.3.2. Other-cause mortality (i.e. causes of death not due 


to the events captured in the model) also varied as a function of age, and was based 


on life table data for England and Wales. 78 


The risk of haemorrhagic and ischaemic strokes is also assumed to be higher 


following a previous stroke event. The risk of subsequent stroke was independent of 


treatment, but was adjusted for age. These data were taken from a study which 


considered the recurrence of stroke in patients for up to 10 years after their initial 
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stroke event. 74 This assumption was corroborated by clinical opinion (advisory 


board, Section7.3.5). 


7.3.4 Were intermediate outcome measures linked to final outcomes (for 


example, was a change in a surrogate outcome linked to a final 


clinical outcome)? If so, how was this relationship estimated, what 


sources of evidence were used, and what other evidence is there to 


support it? 


No intermediate outcome measures were included in the analysis. The end points of 


the clinical trials used to inform the effectiveness parameters were hard end points 


and not surrogate markers of disease progression or control. 


7.3.5 If clinical experts assessed the applicability of values available or 


estimated any values, please provide the following details
7: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or 


medical specialist whose opinion was sought 


 the background information provided and its consistency with 


the totality of the evidence provided in the submission 


 the method used to collect the opinions 


 the medium used to collect opinions (for example, was 


information gathered by direct interview, telephone interview or 


self-administered questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, 


how it was used (for example, the Delphi technique).  


Expert opinion was utilised at an advisory board with the aims of validating a 


preliminary version of the model regarding the structure, decision problem, 


assumptions, parameters and outcomes.  


The expert advice received was used to inform the further development of a robust 


economic analysis, and included: 


                                            
 
7
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 
Pharmaceutical Benefits Advisory Committee. 
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 The classification of TIA and extra cranial haemorrhage (non-ICH major 


bleed) as events that could occur while patients were in other health states, 


with no long-term impact on costs or outcomes beyond that cycle; 


 Risk adjustment by age for event rates; 


 Adjustment of stroke risk using CHADS2 scores; 


 Recurrence of events; 


 Second-line treatment following discontinuation; 


 The use of baseline EQ-5D utilities measured from the ENGAGE AF-TIMI 48 


trial, with utilities outside the trial period taken from published literature. 


Expert opinion was elicited using a qualitative technique. All opinions were collected 


and represented but not quantified. Clinical experts were selected by Daiichi Sankyo, 


and were recruited based on expertise and international reputation. Health 


economics (HE) experts were recommended by an external agency (Hayward 


Medical), given their extensive expertise within health economics and health 


technology appraisal experience. Three HE experts and two clinical experts were 


approached and recruited. There were no conflicts of interest recorded. Experts were 


provided with details of the pivotal trial, drafts of the model and model protocol, the 


NMA, key points for discussion, and a summary of past NOAC appraisals. The 


experts were posed the questions outlined above by a direct interview. Following 


discussion of the key issues by the experts, the health economists formulated an 


answer which was then agreed or discussed until consensus was agreed by the 


experts. Following a two week interlude the minutes of the meeting were circulated 


for clarification and approval. No discrepancies were identified and a further 


consensus meeting was not required.  


A number of assumptions were also developed following the advice of clinical experts 


which was provided on an ad hoc basis. These include:  


 The duration of discontinuation following a clinical event (assumptions 


presented in Section 7.3.6); 


 Choice of anticoagulant post-stroke and post-SE (either a NOAC, warfarin or 


aspirin); 


 Resource use associated with treatment discontinuation (i.e. anticoagulation 


clinic); 


 Acute mortality associated with certain events (i.e. no mortality associated 


with CRNMB, TIA and non-ICH major bleed, Section 7.3.6). 


Summary of selected values 


7.3.6 Please provide a list of all variables included in the cost-


effectiveness analysis, detailing the values used, range 


(distribution) and source. Provide cross-references to other parts of 


the submission. Please present in a table, as suggested below. 
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Patient characteristics  


Patient characteristics at baseline, including mean patient age, were extracted from 


the ENGAGE AF-TIMI 48 trial. The inputs were estimated from pooled warfarin and 


edoxaban 60mg arms in the ENGAGE AF-TIMI 48 trial. 


Table 48: Patient characteristics 


Variable  Value  95% CI Distribution 


Age (years) 70.6 52.1 to 89.1 Normal 


Gender 62.29% male NA NA 


CHADS2 group Patients (%)  Distribution 


CHADS2 = 0 0.0% NA Dirichlet 


a: 1, b = 14,023 


CHADS2 = 1 0.1% NA Dirichlet 


a: 9, b = 14,015 


CHADS2 = 2 46.7% NA Dirichlet 


a: 6544, b = 7480 


CHADS2 = 3 30.5% NA Dirichlet 


a: 4279, b = 9745 


CHADS2 = 4 15.7% NA Dirichlet 


a: 2195, b = 11,829 


CHADS2 = 5 5.9% NA Dirichlet 


a: 821, b = 13,203 


CHADS2 = 6 1.2% NA  Dirichlet 


a: 175, b = 13,849 


 


Table 49 to Table 57 summarise the clinical variables and values used in the model. 


The base or constant intervention in this model is edoxaban. 


Edoxaban base case event rates 


The monthly probability of each clinical outcome for edoxaban was estimated from 


event rates from the ENGAGE AF-TIMI 48 trial. These rates reflect the CHADS2 ≥ 2 


patient population, the subgroup modelled in the base case analysis. The method of 


estimating the transition probabilities from the event rates is outlined in Section 7.3.2. 


The transition probabilities for the remaining interventions are obtained by applying 


the hazard ratio for the intervention to the baseline probability, as describing in 


Section 7.3.2, Table 51 for hazard ratios). 


Stroke rates were adjusted by baseline CHADS2 score. Annual rates of IS and HS for 


each CHADS2 subgroup and the distribution of patients in each CHADS2 subgroup at 


baseline were extracted from the ENGAGE AF-TIMI 48 trial (Section 6.3.4for patient 


characteristics) to estimate a weighted average stroke risk. The method is presented 


in Section 7.3.2. As with the other event rates, the transition probabilities for the 


remaining interventions are obtained by applying the hazard ratio for the intervention 


to the baseline probability. 


The monthly probability of each event was assumed to be distributed according to a 


beta distribution. This distribution is a conjugate of the binomial, and is bounded by 0 
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and 1. The Dirichlet distribution was selected for CHADS2 distribution since it is a 


multivariate generalisation of the beta distribution. 


Table 49: Event rates for edoxaban (CHADS2 ≥ 2 population) 


Event Monthly 
probability 


Distribution Monthly probability 


IS (CHADS2 2 to 
3) XXXXX 


Beta  
(shape parameters  
XXXXXXXXXXXXX 


XXXXX 


IS (CHADS2 ≥4) 
XXXXX 


Beta  
(shape parameters  
XXXXXXXXXXXXX 


XXXXX 


HS (CHADS2 2 to 
3) XXXXX 


Beta  
(shape parameters  
XXXXXXXXXXXXX 


XXXXX 


HS (CHADS2 ≥4) 
XXXXX 


Beta  
shape parameters 
XXXXXXXXXXXXX 


XXXXX 


SE 
XXXXX 


Beta  
(shape parameters  
XXXXXXXXXXXXX 


XXXXX 


MI 
XXXXX 


Beta  
(shape parameters  
XXXXXXXXXXXXX 


XXXXX 


Other ICH 
XXXXX 


Beta  
(shape parameters  
XXXXXXXXXXXXX 


XXXXX 


TIA 
XXXXX 


Beta  
(shape parameters  
XXXXXXXXXXXXX 


XXXXX 


Non-ICH major 
bleed XXXXX 


Beta  
(shape parameters  
XXXXXXXXXXXXX 


XXXXX 


CRNMB 
XXXXX 


Beta  
(shape parameters  
XXXXXXXXXXXXX 


XXXXX 


 


Age-adjustment of event rates 


The risk of each clinical event was assumed to increase with age, and as such a per-


decade risk-adjustment factor was included in the model. To allow for a continuously 


increasing risk in each cycle, the per-decade adjustment factor was converted to a 


monthly adjustment factor (described in Section 7.2.2) and applied to the baseline 


probability of the event (using the methodology described in section 7.3.2). An 


adjustment factor of 1.30 indicates that an AF patient’s risk increases by 30% each 


decade. The risk adjustment factors are presented in Table 50, and were extracted 


from published literature identified in a review of previous STAs for SPAF. 
51;76;77;79;80The risk adjustment factors used in the model represent a ratio (of the risk 


of each event at two time points a decade apart), and the logarithm of the ratio can 


be assumed to be normally distributed. Therefore, the risk-adjustment factors were 


assumed to follow a lognormal distribution. 
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Table 50: Risk adjustment factor per decade 


Event 
Adjustment 


factor 


95% CI 


(distribution) 


Source 


IS 1.40 
1.1 – 1.8 


(lognormal) 
Risk Factors for Stroke, 1994 


77
 


HS 1.97 
1.79 – 2.16 


(lognormal) 
Ariesen et al. 2003 


76
 


SE 1.29* 
1.02 – 1.63 


(lognormal) 
Flegel et al. 1989  


79
 


MI 1.30 NR Freeman et al. 2011 
80


 


Other ICH 1.97 
1.79 – 2.16 


(lognormal) 
Ariesen et al. 2003 


76
 


TIA 1.29* 
1.02 – 1.63 


(lognormal) 
Flegel et al. 1989 


79
 


Non-ICH major 


bleed 
1.97 


1.79 – 2.16 


(lognormal) 
Ariesen et al. 2003 


76
 


CNRMB 1.97 
1.79 – 2.16 


(lognormal) 
Ariesen et al. 2003 


76
 


*5-year risk adjustment 


Hazard ratios of events for comparator interventions 


The hazard ratios in Table 51 are presented for the comparison of NOACS or 


warfarin versus edoxaban (i.e. a value greater than 1 favours edoxaban regarding 


that event); the hazard ratios for edoxaban in Section 6 are against warfarin.  


The base case analysis used hazard ratios from the NMA analysis of patients with 


CHADS2 ≥ 2. Where there were no available data for a clinical outcome, it was 


assumed that the hazard ratio was equivalent to the hazard ratio estimated in the “all 


patients” analysis. Where there were also no available data in the “all patients” 


analysis, the hazard ratio was assumed to be 1. 


Hazard ratios for warfarin were extracted from ENGAGE AF-TIMI 48 trial data, and 


hazard ratios for the other NOACs were obtained from the NMA. The hazard ratios 


presented in these tables were applied to the baseline event probabilities for 


edoxaban to generate transition probabilities for each comparator treatment, using 


the methodology outlined in Section 7.3.2. All hazard ratios were assumed to be 


distributed according to a lognormal distribution. Confidence intervals were estimated 


on the log-scale in the NMA, and the logarithm of the risk can, therefore, be assumed 


to be normally distributed. 
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Table 51: Clinical outcome hazard ratios for subgroups (comparators vs edoxaban) 


Subgroup IS HS SE MI Other ICH TIA Non-ICH 


major bleed 


CRNMB 


All patients 


Warfarin XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Apixaban XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Dabigatran 150mg XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Dabigatran 110mg XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Rivaroxaban XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


CHADS2 score ≥ 2 (base case scenario) 


Warfarin XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Apixaban XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Dabigatran 150mg XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Dabigatran 110mg XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Rivaroxaban XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


CHADS2 score ≥ 3 


Warfarin XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Apixaban XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Dabigatran 150mg XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Dabigatran 110mg XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Rivaroxaban XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


cTTR > 60% 


Warfarin XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
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Subgroup IS HS SE MI Other ICH TIA Non-ICH 


major bleed 


CRNMB 


Apixaban XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Dabigatran 150mg XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Dabigatran 110mg XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


Rivaroxaban XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 


XXXXX XXXX XXXXXXXX XXXX XXXXXX XXX XXXX XXXXX XXX XXXXXXXXX XXX XXX XXXXXXXX XXXX XXXXXXXXX XXX XXXXXX XXXXXXX XX 
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Distribution of stroke severity 


IS and HS were separated into mild, moderate and severe to ensure a more accurate 


view of the costs and health consequences of stroke events, given the wide variation 


in the severity of stroke.  


The definitions of mild, moderate and severe stroke used in the model were based on 


the modified Rankin scale 81;82. 


Table 52: Definitions of the severity levels of stroke based on the rankin score 


Event Rankin scale Description 


Mild stroke 0 to 2 
Results in minimum residual sequelae, patients 
able to return to independent living 


Moderate stroke 3 to 4 
Requires some assistance with walking and bodily 
needs 


Severe stroke 5 to 6 


Requires inpatient rehabilitation after stabilisation 
and with residual sequelae that prevents patients 
from returning to independent living 


A Rankin Scale of 6 indicates a fatal stroke. 


 


The distribution of mild, moderate and severe strokes for the model was obtained by 


pooling ischaemic and haemorrhagic stroke events for the high dose edoxaban (60 


mg / 30 mg DR) and warfarin arms in the mITT analysis set overall study period in 


the ENGAGE AF-TIMI 48 trial. It was not possible to estimate the distribution of mild, 


moderate and severe strokes for ischaemic and haemorrhagic strokes separately, as 


the dataset presented the pooled data only. The proportion of patients experiencing 


strokes of each severity category was assumed to be constant for all interventions. 


The Dirichlet distribution was selected for this parameter, since it is a multivariate 


generalisation of the beta distribution, which creates a bound of 0 and 1 for each 


parameter, and it allows for a number of categories to be fit in a probabilistic manner. 


Table 53: Proportion of patients experiencing strokes of each severity category 


Stroke severity Proportion Distribution 


Mild 42.89% Dirichlet 
a: 190, b: 253 


Moderate 16.48% Dirichlet 
a: 73, b: 370 


Severe 40.63% Dirichlet 
a: 180, b: 263 


 


Recurrent stroke 


Patients in the post-HS and post-IS health states were assumed to be at increased 


risk of stroke. Recurrent stroke rates were based on a study of patients in the South 
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London Stroke Registry74, which captured recurrence up to ten years after stroke. 


The study also reported increased risk of stroke in patients who have previously 


experienced an MI, which has also been incorporated into the economic model.  


The risk of recurrent stroke was adjusted for age. The number of strokes that a 


patient can experience over the course of the model is limited to the number of 


cycles in the model (since the number of events a patient can experience per cycle is 


limited to one event). The distribution of stroke severity for edoxaban was then 


applied to all patients who had a recurrent stroke event. A beta distribution was 


chosen for these probabilities as it is a conjugate of the binomial and is bounded by 0 


and 1. 


Table 54: Risk of stroke following prior clinical events 


Event 10-year 


cumulative risk 


95% CI 


(distribution) 


Monthly 


probability 


Source 


Stroke after MI 41.1% 29.1% to 55.8% 
(beta) 


0.44% Mohan et 
al. 2009 


74
 


Recurrent IS  25.7% 21.9% to 29.9% 
(beta) 


0.25% Mohan et 
al. 2009 


74
 


Recurrent HS 27.0%* 16.6% to 45.5% 
(beta) 


0.26% Mohan et 
al. 2009 


74
 


*Includes primary intracerebral haemorrhage and subarachnoid haemorrhage 


Mortality 


Mortality in the model reflected both death due to clinical events and all-cause 


mortality. Table 55 presents the case-fatality rates associated with each health state 


in the economic analysis. A beta distribution was chosen for these probabilities as it 


is a conjugate of the binomial and is bounded by 0 and 1. 


Patients experiencing an event are also at risk of death in the model. The number of 


patients dying is moved proportionally from the living permanent health states (e.g. 


Stable AF, new and post event states) to the death health state. 


Table 55: Acute event-related mortality 


Health state Probability of 
death 
 


95% CI 
(distribution) 


Source 


Health states 


Mild IS 0% - Clinical assumption from 
advisory board (Section 
7.3.5) 


Moderate IS 16.8% 13.9% to 20.1% 
(beta) 


Janes et al. 2013 
83


 


Severe IS 16.8% 13.9% to 20.1% 
(beta) 


Janes et al. 2013  
83


 


Mild HS 0% - Clinical assumption 
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Health state Probability of 
death 
 


95% CI 
(distribution) 


Source 


Moderate HS 31.6% 22.7% to 42.8% 
(beta) 


Janes et al. 2013 
83


 


Severe HS 31.6% 22.7% to 42.8% 
(beta) 


Janes et al. 2013 
83


 


SE 0% - ENGAGE AF-TIMI 48 
trial 


MI 13.2% 


(10.8 for males 
and 15.6% for 
females) 


NR in source 


 


Scarborough et al. 2010 
84


 


Events 


Other ICH 31.6% 22.7% to 42.8% 
(beta) 


Janes et al. 2013 
83


 


TIA 0% - Clinical assumption from 
ad hoc advice (Section 
7.3.5) 


Non-ICH major bleed 0% - Clinical assumption from 
ad hoc advice (Section 
7.3.5) 


CRNMB 0% - Clinical assumption from 
ad hoc advice (Section 
7.3.5) 


 


Mortality rates for event survivors and for patients in the stable AF health state were 


estimated by applying a hazard ratio of death to general population rates. UK Life 


Tables provide annual mortality weights by age and gender 78, which were weighted 


by gender in the ENGAGE AF-TIMI 48 trial. The weighted annual mortality rate for 


each age was then converted to a monthly probability of death (see Section 7.3.2). 


Other-cause mortality for patients with AF (who have not experienced a stroke or 


other events in the model) was estimated by using UK life tables as described above, 


and applying a hazard ratio of 1.34 to reflect the increased risk of mortality 


associated with AF compared to the general population. This hazard ratio was 


reported in a study of AF patients in Sweden by Friberg et al. 85, which was identified 


from a review of methods used to model background mortality in a previous STA for 


SPAF (TA275,51;86 ). The study was carried out in a Swedish population, and was 


deemed appropriate to the UK setting due to the similarities in annual mortality rates 


in the general population (reported as being 5% for the Swedish population). 51;86 


Moreover, the Friberg et al. study had a number of features that allowed the hazard 


ratio to be estimated; there was a large patient population and lengthy follow-up 
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duration; furthermore, the number of deaths relating to both clinical events and all-


cause death in the AF population and a matched general population were available. 


The study reported the all-cause mortality rate for each AF subtype and the total 


number of deaths due to stroke and MI. The all-cause mortality rates for each AF 


subtype were adjusted by the proportion of patients dying due to causes other than 


stroke and MI to generate an other-cause mortality rate. A weighted average of 


other-cause mortality rates were calculated, weighted by the proportion of patients in 


each AF subtype in the study. This was estimated to be 6.69%. The mean other-


cause mortality rate for the AF population was then compared with the overall 


mortality rate in the general population, estimated to be 5%, resulting in a hazard 


ratio of 1.34 (6.69%/5% = 1.34). 


For those patients who have previously experienced and survived a clinical event 


and are in the post-event health state, an event-specific hazard ratio was applied to 


background general mortality. Table 56 presents the hazard ratio applied to the 


background mortality rate for AF patients who have survived each clinical event. It 


was assumed that there is no long-term impact on mortality for bleeding and TIA.  


Hazard ratios for mortality for the clinical outcomes were sourced from published 


literature. There were no published data on the long-term mortality following a SE, so 


this was estimated from ENGAGE AF-TIMI 48 trial data. The hazard ratio for 


mortality due to SE was estimated from mortality observed in the ENGAGE AF-TIMI 


48 trial and general population mortality. In the trial, X XXX XX XX XX XXXXXX 


XXXX XXXXX XX XXX XX XX XXX XXXXXXXX X XX XX XXX XXXXXXXX XXXXX, 


resulting in a mortality rate of XXX. This was divided by the mean annual mortality 


rate for the population at age 71 (the mean age of patients in the trial). This approach 


assumes a constant hazard of death for SE survivors. 


These parameters were assumed to follow a lognormal distribution, since the 


logarithm of the ratio can be assumed to be normally distributed. 


Table 56: Long-term mortality for event survivors 


Health states Hazard ratio* 
(distribution) 


Source 


IS 


Mild 3.18 
(lognormal) 


Bronnum-Hansen et al. 2001 
87


 


Moderate 5.84 
(lognormal) 


Henriksson et al. 2010 
88


  


Severe 15.75 
(lognormal) 


Huybrechts et al. 2008 
89


 


HS 


Mild 3.18 
(lognormal) 


Bronnum-Hansen et al. 2001 
87


 


Moderate 5.84 
(lognormal) 


Henriksson et al. 2010 
88


 


Severe 15.75 
(lognormal) 


Huybrechts et al. 2008 
89


 


SE XXXX 
(lognormal) 


Estimated from UK Life Tables and 
ENGAGE AF-TIMI 48 trial data  
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Health states Hazard ratio* 
(distribution) 


Source 


MI 3.36 
(lognormal) 


Bronnum-Hansen et al. 2001 
87


 


*Variation in estimate not reported in sources 


Stroke-related discontinuation 


Patients may permanently discontinue or switch treatment following an IS or an HS. 


Assumptions around stroke-related discontinuation are presented in Table 57. When 


patients discontinue in the model and switch to a new choice of therapy, transition 


probabilities for each health state and probabilities of each event do not change to 


reflect the new treatment since the probabilities were based on an ITT analysis of the 


ENGAGE AF-TIMI 48 trial data. 


Other cause discontinuation 


Other cause discontinuation was excluded from the model, as it is assumed that 


there would be no difference between treatment groups. The all-cause 


discontinuations would be primarily driven by death and event driven calculations 


which are captured elsewhere in the model. 


Assumptions around event-related discontinuation are presented in Table 57. 


Table 57: Event-related discontinuation 


Event Assumption Source 


IS All warfarin patients discontinue treatment, and 
resume treatment with a NOAC (specifically, 
edoxaban). 
 
50% of NOAC patients will permanently 
discontinue, and 50% will continue on the same 
therapy. 
 


Clinical opinion (ad 
hoc advice) 


90
 


HS Warfarin patients discontinue treatment, and 
resume treatment with: 
20% restart on anti-platelet (aspirin); 
20% restart on NOAC (edoxaban); 
60% restart on warfarin. 
 
50% of NOAC patients will permanently 
discontinue, and 50% will continue on the same 
therapy. 
 


Clinical opinion (ad 
hoc advice) 


90
 


 


7.3.7 Are costs and clinical outcomes extrapolated beyond the trial 


follow-up period(s)? If so, what are the assumptions that underpin 


this extrapolation and how are they justified? In particular, what 


assumption was used about the longer term difference in 


effectiveness between the intervention and its comparator? For the 
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extrapolation of clinical outcomes, please present graphs of any 


curve fittings to Kaplan–Meier plots.  


Given that AF is a chronic condition, patients are at risk of AF-related events and 


treatment-related adverse events over the course of a lifetime. As such, a state 


transition model was used to extrapolate from events occurring during the trial period 


to costs and outcomes that occur beyond the trial period.  


In the absence of data indicating that efficacy and adverse events would differ 


beyond the trial period (median follow-up, 33 months), probabilities of clinical 


outcomes for edoxaban observed during the ENGAGE AF-TIMI 48 trial were 


assumed to continue but were modified as patients age. Risk adjustment factors 


were identified from a number of published studies 76;77;79;80, and were applied to the 


treatment specific event probabilities. Hazard ratios due to treatment were constant. 


 


7.3.8 Provide a list of all assumptions in the de novo economic model and 


a justification for each assumption. 


Table 58: Assumptions used in the model 


Assumption Justification 


For temporary clinical events, the model 
assumes no impact on subsequent event risks. 


Clinical opinion from Advisory Board. This 
assumption is in line with previous atrial 
fibrillation STAs (e.g. apixaban, 
dabigatran, rivaroxaban). 


Health states (IS, HS, SE, MI) are mutually 
exclusive; i.e. a patient can only experience one 
of these per cycle. 


Patients are unlikely to experience more 
than one of these clinical outcomes during 
any one-month period. This assumption is 
consistent with a previous submission for 
apixaban, where it was noted by the ERG 
that this was a reasonable cycle length. 


Event-related mortality (incorporating acute and 
long-term probabilities) is equivalent for each 
treatment. 


There is no evidence to support a 
reduction in the severity of consequences. 
This would confer an indirectly mortality 
benefit to a treatment. 


Transitions between health states occur at the 
mid-point of a cycle (using half-cycle correction). 


Events may occur at any point during the 
month so, on average, patients will 
transition to another state halfway through 
each cycle.  


Recurrent strokes were assumed to be of the 
same type (IS or HS) as the initial event; 
however, the severity of a recurrent stroke was 
assumed to be equal or more severe than initial 
stroke severity.  


Whilst a patient can experience a less 
severe recurrent stroke e.g. severe stroke 
followed by a mild stroke, it is not clinically 
appropriate to assume the patient would 
experience the long-term effects of a 
milder stroke if a severe stroke had 
previously been experienced. 
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Assumption Justification 


CRNMBs are assumed to have no impact on 
mortality. 


By definition of CRNMB. 


Event rates observed during the ENGAGE AF-
TIMI 48 trial are applicable to periods beyond 
the follow-up. 


AF is a chronic condition. Event rates 
observed during the ENGAGE AF-TIMI 48 
trial were assumed to continue but to be 
modified as patients age (expert opinion 
from advisory board). 


7.4 Measurement and valuation of health effects 


Patient experience  


7.4.1 Please outline the aspects of the condition that most affect patients’ 
quality of life.  


Atrial fibrillation is a chronic condition characterised by a sustained cardiac 


arrhythmia.7;84;87 It is caused by chaotic electrical impulses in the atria which result in 


rapid and irregular heartbeats. The most common symptoms of atrial fibrillation 


include palpitations, tiredness, shortness of breath, dizziness and chest pain. In 


addition to this, due to the way in which the heart beats in atrial fibrillation, patients 


can also experience low blood pressure and heart failure from a reduced efficiency 


and performance of the heart. 


Patients with atrial fibrillation have an elevated risk of ischaemic stroke and of 


systemic embolism. The reduced efficiency of the heart can result in a lack of 


sufficient contractions. If the heart does not contract enough, then the blood in the 


atria becomes stagnant and can form clots. These clots can then get pumped around 


the body and travel to the brain, resulting in an ischaemic stroke. 


Ischaemic strokes can have a major impact on the quality of life of a patient. Patients 


with AF that suffer an ischaemic stroke often experience a worse outcome (more 


disability, greater mortality) than those who have an ischaemic stroke in the absence 


of atrial fibrillation. CHADS2 score, applicable to the AF population, gives a higher 


estimation than the regular cardiovascular risk scores applied to general populations. 


A stroke can have an impact on many areas of a person’s wellbeing and can result in 


many problems including in communication, mobility and memory. 28The health-


related quality of life of a patient is also negatively impacted by systemic embolism. 91 


Previous studies have used various psychometric-based surveys and preference-


based methods to estimate the quality of life of AF patients. The majority of studies 


utilised psychometric-based surveys such as the 36-item Short Form Health Survey 


(SF-36) and the European Quality of Life questionnaire (EQ-5D);92;93 for example in 


Khan et al., a study of monitoring in warfarin patients. 94The time trade-off method 


and standard gamble assessment was utilised by Gage et al. to estimate the impact 


of stroke on quality of life. 95 
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7.4.2 Please describe how a patient’s HRQL is likely to change over the 
course of the condition. 


There is no decrease in HRQoL related to the time a patient spends with AF. The 


HRQL of a patient is likely to be permanently reduced if that patient suffers from an 


ischaemic stroke, myocardial infarction or systemic embolism. 95-97 If a patient suffers 


from a transient ischaemic attack, the patient is likely to experience a temporary 


reduction in HRQL, and therefore a disutility was applied, with the utility returning to 


the pre-event utility after the course of the event. In addition to disease-related quality 


of life, patients experience a gradual decline in quality of life as they age. 98 


HRQL data derived from clinical trials  


7.4.3 If HRQL data were collected in the clinical trials identified in 
section 6 (Clinical evidence), please comment on whether the HRQL 
data are consistent with the reference case. The following are 
suggested elements for consideration, but the list is not exhaustive. 


 Method of elicitation. 


 Method of valuation. 


 Point when measurements were made. 


 Consistency with reference case. 


 Appropriateness for cost-effectiveness analysis. 


 Results with confidence intervals. 


Health related quality of life data were collected from patients in the ENGAGE AF-


TIMI 48 trial as part of a health economic substudy that ran alongside the trial.  


Health state utility data was collected using the self-administered EQ-5D 


questionnaire at baseline and every 3 months, until the end of the study. 


Approximately 60% of patients participated in quality of life data collection, though a 


sizable proportion of those did not enrol in this substudy until some time after 


baseline. In total, baseline utilities were calculated for 11,995 patients who 


participated in ENGAGE AF-TIMI 48. The country with the largest number of patients 


for whom baseline EQ5D data were available was the US, with 2,853 or almost 24% 


of all respondents. Baseline EQ5D data were collected from a total of 164 patients 


from the UK.  


For this analysis, US preference weights were applied to EQ-5D data from all 


patients, regardless of country of enrolment. The baseline utility was calculated as 


0.836 using this methodology. The cost-effectiveness model uses this estimate as an 


alternative source of baseline utilities. The base case estimate is from a UK study by 


Khan et al. 94 


Mapping  


7.4.4 If mapping was used to transform any of the utilities or quality-of-life 
data in clinical trials, please provide the following information. 


 Which tool was mapped from and onto what other tool? For example, SF-


36 to EQ-5D.  
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 Details of the methodology used. 


 Details of validation of the mapping technique. 


No mapping techniques were performed for the derivation of health-state utility or 


quality of life values applied in the cost-effectiveness model described in this Single 


Technology Appraisal. 


HRQL studies  


7.4.5 Please provide a systematic search of HRQL data. Consider 
published and unpublished studies, including any original research 
commissioned for this technology. Provide the rationale for terms 
used in the search strategy and any inclusion and exclusion criteria 
used. The search strategy used should be provided in section 10.12, 
appendix 12.  


A systematic literature review was conducted to identify relevant references for EQ-


5D health state utility values in NVAF in order to populate health states utilities in the 


economic model.  


Using Boolean operators, the searches combined terms (including MeSH headings 


as appropriate) on the electronic databases Medline/Medline (R) In-Process, 


EMBASE, Econlit and NHSEED for NVAF and quality of life. Full details of the 


databases, search strategies employed and inclusion/exclusion criteria are presented 


in Section Error! Reference source not found.. This was supplemented by hand 


searching the bibliographies of relevant systematic review articles of the last five 


years, searching references of included studies, primary sources of utilities used in 


economic evaluations and relevant NICE technology appraisal data. 


7.4.6 Provide details of the studies in which HRQL is measured. Include 
the following, but note that the list is not exhaustive.  


 Population in which health effects were measured.  


 Information on recruitment.  


 Interventions and comparators. 


 Sample size. 


 Response rates.  


 Description of health states. 


 Adverse events. 


 Appropriateness of health states given condition and treatment pathway. 


 Method of elicitation. 


 Method of valuation. 


 Mapping. 


 Uncertainty around values. 


 Consistency with reference case. 


 Appropriateness for cost-effectiveness analysis. 


 Results with confidence intervals. 
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 Appropriateness of the study for cost-effectiveness analysis. 


In total, 1,598 records were identified through the electronic searches. On removal of 


duplicates, 1,182 records were screened on title and abstract. Of these, 121 records 


were reviewed based on full texts, of which 98 were excluded. Two conference 


proceedings from ACC, AHA or ESC have been included and six additional 


references identified through hand-searching, resulting in 31 records for final 


inclusion (Figure 23), including 11 that presented HRQL (EQ-5D) data in an AF 


population. In total there are 29 full texts, plus 6 abstracts / conference proceedings (from 


ACC, AHA or ESC) included in this review (table 59). 
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Figure 23: Schematic for the systematic review of QoL evidence 


 


The utility sources of models identified in the literature review of cost-effectiveness 


evaluations and the references quoted in the apixaban, rivaroxaban and dabigatran 


HTA submissions were searched and three further publications considering utilities 


on AF patients were identified.94;99;100. (Figure 23)  


Utility values needed in the economic evaluation of edoxaban for stroke prevention in 


atrial fibrillation, and that had not been identified, were searched by screening again 


references quoted in HTA submissions and sources of cost effectiveness models. A 


further three studies were included 96;97;101: 


 Lacey et al 96 provide utility value related to myocardial Infarction, 


 Sullivan 2006 et al 101 provide disutility value related to TIA, 


 Sullivan 2011 et al 97 provide utility value related to systemic embolism. 
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Table 59: Studies reporting utility values for health states used in the economic model 


Author 
year 


Country Patient 
populatio
n 


Study design, 
recruitment 


Sample size and 
response 


Elicitation Method, 
Valuation and mapping 


Health States/Patient 
groups 


Results (mean) with SD 


Berg, 
2010


3
 


35 
European 
countries 


AF  


- Prospective study,  
 
- All types of AF, with 
episode in the previous 12 
months 


Baseline 5,050  
1 year follow-up 3,045  


EQ-5D  


Baseline 
0.751 (SD 0.269)  


 


Follow-up 
0.779 (SD 0.253)  


 


Doyle 
2011


4
 


UK 
AF (all 
types) 


Multinational euro heart 
survey 


Paroxysmal N=493, 
Persistent N=233,  
permanent N=380, 
TTO interview: 
general pop N=127 


EQ-5D 


Paroxysmal AF (Baseline) Mean: 0.79 


Persistent AF (Baseline) Mean: 0.8 


Permanent AF (Baseline) Mean: 0.73 


Paroxysmal/persistent 
(Baseline) 


Mean: 0.93 


Permanent (Baseline) Mean: 0.91 


Gage 
1995


5
 


USA AF - 
N=69 completed 
interviews 


Standard gamble and TTO 


Mild neurological event 0.75 


Moderate-to-severe 
neurological event 


0.39 


Recurrent neurological 
event 


0.12 


Gage 
1996


6
 


US 


Elderly 
population 
(>50 years 
old), who 
had AF 


- Randomised control trial N=70 
TTO 


Mild stroke (baseline) Mean: 0.76 


Moderate stroke (baseline) Mean: 0.39 


Major stroke (baseline) Mean: 0.11 


Current health (baseline) Mean: 0.82 


Warfarin therapy 
(baseline) 


Mean: 0.987 


Aspirin therapy (baseline) Mean: 0.998 


Standard Gamble Moderate stroke (baseline) 0.26 


Goren 
2013


7
 


US AF 
Internet-based 2009 US 
National Health and 
Wellness Survey 


N=2,592 SF-6D AF 


Unadjusted mean: 0.697 
(SD 0.14) 


Adjusted mean 
0.711 (0.704-0.718) 


HO 2012
8
 


Hong 
Kong 


Diagnosed 
with AF 
and 
prescribed 
dabigatran 
or warfarin 
for stroke 
prophylaxi


This quality-of life 
questionnaire, together 
with the drug compliance 
of patients, were assessed 
by a telephone interview 
conducted by the same 
student pharmacist. 


N=244 EQ-5D-5L 


Dabigatran (12 months) 0.77 ± 0.17 


Warfarin (12 months) 0.74 ± 0.16 
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Author 
year 


Country Patient 
populatio
n 


Study design, 
recruitment 


Sample size and 
response 


Elicitation Method, 
Valuation and mapping 


Health States/Patient 
groups 


Results (mean) with SD 


s 


Monz 
2013


9
 


US, 
Canada, 
Central 
Europe, 
Western 
Europe, 
Latin 
America, 
Asia, 
Other 


AF 
 
A sub-
group of 
the overall 
RE-LY 
population 
(RE-LY 
was a 
phase III 
study) 


RE-LY 
was designed as a 
prospective, randomised, 
open-label, blinded 
endpoint evaluation 
(PROBE) controlled 
parallel group trial,  using 
open label warfarin while 
the two doses of 
dabigatran were assigned 
in a blinded manner 


N=1435 EQ-5D 


Dabigatran, 110 mg BD 


Baseline: 0.788 (0.745-
0.831) 


3 months: 0.786 (0.742-
0.829) 


 
Baseline: 0.775 (0.734-


0.816) 
12 months: 0.758 (0.717-


0.799) 


Dabigatran, 150 mg BD 


Baseline: 0.780 (0.744-
0.816) 


3 months: 0.766 (0.729-
0.803) 


 
Baseline: 0.783 (0.750-


0.816) 
12 months: 0.758 (0.782-


0.815) 


Dabigatran, Combined 


Baseline: 0.784 (0.758-
0.811) 


3 months: 0.776 
(0.749-0.803) 


 
Baseline: 0.781 (0.756-


0.806) 
12 months: 0.772 (0.747-


0.797) 


Warfarin 


Baseline: 0.791 (0.728-
0.855) 


3 months: 0.801 
(0.738-0.865) 


 
Baseline: 0.777 (0.747-


0.807) 
12 months: 0.785 (0.755-


0.815) 


Morillo 
2014


10
 


Internation
al 


AF 


- Randomised control trial,  
 
- Patient with history of 
paroxysmal AF 


N=127 EQ-5D 


Radiofrequency Ablation 
(baseline) 


0.86 (SD 0.14) 


Antiarrhythmic Drugs 
(baseline) 


0.84 (SD 0.11) 
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Author 
year 


Country Patient 
populatio
n 


Study design, 
recruitment 


Sample size and 
response 


Elicitation Method, 
Valuation and mapping 


Health States/Patient 
groups 


Results (mean) with SD 


Radiofrequency Ablation 
(12 months) 


1 (SD 0.11) 


Antiarrhythmic Drugs (12 
months) 


1 (SD 0.12) 


Reynolds 
2010


11
 


North 
America 


New-onset 
AF 


Prospective study N=933 SF-6D 


No hospitalisation (first 12 
months) 


0.81 (SD 0.1) 


Any hospitalisation (First 
12 months) 


0.77 (SD 0.11) 


No CV hospitalisation 
(first12 months) 


0.8 (SD 0.11) 


CV hospitalisation (first12 
months) 


0.78 (SD 0.11) 


Roalfe 
2011


12
 


UK 


Elderly 
(>75y) 
with AF 
(BAFTA 
study) 


-RCT N=1762 EQ-5D 


Chronic AF (male) 0.76 (SD 0.25) 


Chronic AF (female) 0.71 (SD 0.29) 


Chronic AF (male) 0.77 (SD 0.22) 


Chronic AF (female) 0.68 (SD 0.26) 


Robinson 
2001


13
 


UK  Standard gamble study 
N=57 completed 
interviews  
 


Standard gamble  


GP-managed warfarin  
 


0.948 (0.089)  
 


Hospital-managed 
warfarin  
 


0.941 (0.101)  
 


Major bleed  
 


0.841 (0.172)  
 


Mild stroke  
 


0.641 (0.275)  


Severe stroke 0.189 (0.276)  


Radholm 
2011


14
 


Sweden 


Elderly 
(~85y) 
with AF, 
Sinus 
rhythm or 
pacemake
r (ELSA-
85 study) 


Population-based survey N=336 EQ-5D 


AF patients 
Baseline: median 0.73 


(0.62-0.81) 


Sinus rhythm or 
pacemaker 


Baseline: median 0.73 
(0.66-0.85) 


Steg 
2012


15
 


Internation
al 


All types 
of AF, with 


Cross-sectional 
observational study 


N=10,523 EQ-5D 
controlled AF Baseline: median 0.78  


uncontrolled AF Baseline: median 0.73 
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Author 
year 


Country Patient 
populatio
n 


Study design, 
recruitment 


Sample size and 
response 


Elicitation Method, 
Valuation and mapping 


Health States/Patient 
groups 


Results (mean) with SD 


episode in 
the 
previous 
12 months 


Sinus rhythm Baseline: median 0.75 


AF with HR <80 bpm Baseline: median 0.72 


AF not controlled Baseline: median 0.67 


Thomson 
2000


16
 


UK AF - 
N=57 completed 
interviews 


Standard gamble 


GP-managed warfarin 0.948 (0.089) 


Hospital-managed 
warfarin 


0.941 (0.101) 


Major bleed 0.941 (0.101) 


Mild stroke 0.641 (0.275) 


Severe stroke 0.189 (0.276) 


Ozin 
2014


17
 


Internation
al 


NVAF 
patients 
(>18y) 


Observational study N=213 EQ-5D 


Warfarin 
Baseline: 0.85 (0.12) 


12 months: 0.67 (0.29) 


Antiplatelet agents (AA)   
Baseline: 0.76 (0.13) 


12 months: 0.62 (0.37) 


Bruggenju
rgen 
2014


18
 


Internation
al (7 EU 
contries) 


AF 
patients 


Prospective registry N=6,390 


Visual Analogue Scale (VAS) 


Overall Follow-up: 68.8 (18.1) 


NOAC Follow-up: 68.3 


VKA Follow-up: 68.9 


AP Follow-up: 70.1 


VKA+AP Follow-up: 71.7 


EuroQol EQ-5D-5L 


Overall Follow-up: 0.8 (0.21) 


NOAC Follow-up: 0.79 


VKA Follow-up: 0.8 


AP Follow-up: 0.81 


VKA+AP Follow-up: 0.8 


Magnuso
n 2014


19
 


Internation
al (46 
countries) 


AF 
patients 
from the 
ENGAGE 
AF-TIMI 
48 Trial 


RCT N= 15,618 EQ-5D   


Intracranial hemorrhage 
(ICH)  


Decrement 
*Intercept estimate: -0.079 
(-1.9 -0.032) 
*Linear effect of time 
(years): -0.017 ( -0.111 – 
0.077) 


Major GI 


Decrement 
*Intercept estimate: -0.03 
(-0.053 -0.007) 
*Linear effect of time 
(years): 0.031 ( -0.008 - 
0.07) 


Major non-GI 
Decrement 
*Intercept estimate: -0.045 
(-0.067 --0.022) 
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Author 
year 


Country Patient 
populatio
n 


Study design, 
recruitment 


Sample size and 
response 


Elicitation Method, 
Valuation and mapping 


Health States/Patient 
groups 


Results (mean) with SD 


*Linear effect of time 
(years): 0.037 (0.001 -
0.069) 


Clinically relevent non-major 
bleeding 


Decrement 
*Intercept estimate: -0.009 
(-0.018 --0.001) 
*Linear effect of time 
(years): -0.011 ( -0.025 
0.003) 


Minor bleeding 


Decrement 
*Intercept estimate: -0.009 
(-0.2 -0.002) 
*Linear effect of time 
(years): -0.008 ( -0.026 
0.009) 


Sun 
2014


20
 


China 
NVAF 
patients 


Non-interventional, 
multicenter and cross-
sectional study 


N=3562 SF-36 


SF-36 - physical functioning Baseline: 65.55 (26.33) 


SF-36 - role physical Baseline: 42.59 (45.37) 


SF-36 - bodily pain Baseline: 77.36 (22.44) 


SF-36 - general health Baseline: 46.41 (21.27) 


SF-36 - vitality Baseline: 62.76 (19.21) 


SF-36 - social function Baseline: 64.57 (22.07) 


SF-36 - role emotional Baseline: 59.11 (45.56) 


SF-36 - mental health Baseline: 66.72 (17.78) 


Schron 
2014


21
 


US 


AF 
Patients 
independe
nt of heart 
failure 


the NHLBI/NIH AFFIRM 
randomized clinical trail 


N=693 


SF-36 


SF-36 – Physical component 
AFFIRM scores 


Baseline: 38.4 (6.1) 


SF-36 - Mental component 
AFFIRM scores 


Baseline: 40.8 (5.3) 


SF-36 - Physical component 
Normative scores 


Baseline: 43.3 (11.12) 


SF-36 - Mental component 
Normative scores 


Baseline: 52.7 (9.3) 


QLI-CV 


QLI-CV - health and 
functioning AFFIRM scores 


Baseline: 21.8 (5) 


QLI-CV - socio economic 
AFFIRM scores 


Baseline: 24.5 (4.6) 


QLI-CV - psychological-
spiritual AFFIRM scores 


Baseline: 23.9 (5.2) 


QLI-CV – Family AFFIRM 
scores 


Baseline: 23.9 (4.7) 
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Author 
year 


Country Patient 
populatio
n 


Study design, 
recruitment 


Sample size and 
response 


Elicitation Method, 
Valuation and mapping 


Health States/Patient 
groups 


Results (mean) with SD 


QLI-CV - health and 
functioning Normative 
scores 


Baseline: 23.2 (4.5) 


QLI-CV - socio economic 
Normative scores 


Baseline: 21.8 (4.1) 


QLI-CV - psychological-
spiritual Normative scores 


Baseline: 23 (5.2) 


QLI-CV – Family Normative 
scores 


Baseline: 25.6 (4.5) 


Poster/Conference abstract 


Selby 
2014


22
 


Canada 
New-onset 
or chronic 
NVAF 


48-week prospective study 
N=497 (n=180 
completed) 


EQ-5D Warfarin 


Baseline: mean 0.85 [0.83; 
0.88] 


 
At 48 week: mean change 


-0.01 [0; -0.02] 


Wynn 
2013


23
 


UK AF 
Validation study for 
AFEQT score 


N=362 EQ-5D (VAS) 


EHRA: class 1 0.85 (0.21) 


EHRA: class 2 0.86 (0.18) 


EHRA: class 2a 0.81 (0.17) 


EHRA: class 2b 0.77 (0.15) 


EHRA: class 3 0.69 (0.27) 


EHRA: class 4 0.59 (0.29) 


Gupta 
2011


24
 


Internation
al (5EU) 


AF 
Self-administered and 
Internet-based 
questionnaire 


N=479 SF-6D 


CHA2DS2-VASc = 0 (low 
risk of stroke) 


0.703 


CHA2DS2-VASc = 1 
(medium risk of stroke) 


0.665 


CHA2DS2-VASc = 2 (high 
risk of stroke) 


0.657 


Aves 
2010


25
 


Internation
al 


AF 
recently 
diagnosed 


Longitudinal cohort study N=4,501 EQ-5D 


General 
Baseline: 0.78 (0.22) 
1 year: 0.821 (0.213) 


Rate control 
Baseline: 0.78 (0.23) 


1 year: 0.03 (0.21) 


Rhythm control 
Baseline: 0.79 (0.22) 


1 year: 0.04 (0.21) 


Control of AF 
Baseline: 0.79 (0.22) 


1 year: 0.04 (0.20) 
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Author 
year 


Country Patient 
populatio
n 


Study design, 
recruitment 


Sample size and 
response 


Elicitation Method, 
Valuation and mapping 


Health States/Patient 
groups 


Results (mean) with SD 


No control of AF 
Baseline: 0.77 (0.23) 


1 year: 0.02 (0.22) 


At least 1 clinical outcome: 
Stroke, TIA, MI, other.. 


Baseline: 0.74 (0.24) 
1 year: 0.01 (0.24) 


No clinical outcome 
Baseline: 0.79 (0.22) 


1 year: 0.04 (0.2) 


Jonathan 
2012


1
 


US 
AF 
patients 


Retrospective cohort N=1 975 
The Atrial Fibrillation Effect on 
QualiTy-of-life (AFEQT) 


New onset AF Baseline: 70 (24) 


Persistent AF Baseline: 76 (21) 


Permanent AF Baseline: 79 (18) 


<65 years Baseline: 74 (22) 


65-79 years Baseline: 77 (19) 


≥80 years Baseline: 80 (19) 


EHRA score= No symptoms Baseline: 85.6874 


EHRA score= Mild Baseline: 77.2128 


EHRA score=Severe stroke Baseline: 63.2768 


EHRA score= Disabling Baseline: 59.1337 


Piccini 
2012


2
 


US 
AF 
patients 


prospective  registery N=2005 AFEQT 
Women Baseline: 75 (21) 


Men Baseline: 79 (19) 


Identified via search of apixaban, rivaroxaban and dabigatran STA submissions and CE model 
sources 


   


Dagres 
2007


26
  


 


35 
countries  
 


AF: first 
detected, 
paroxysm
al, 
persistent 
and 
permanent  


Ambulant or hospitalised 
patients who had an 
electrocardiogram or 
Holter recording 
of AF during the qualifying 
admission or within the 
preceding 12 months. 


N=5,333 (Women=2249, 
Men=3084) 


EQ-5D 


baseline 
F=0.73 IQR (0.59–0.85)  
M=0.85 IQR (0.69–1.00)  


12months 


Reported as change from 
baseline:  


F=0.00 [−0.10 to 0.15]  
M=0.00 [−0.07 to 0.11]  


Khan 
2004


27
 


UK 


Patients 
with AF 
with target 
INR range 
of 2-3, 
taking 
warfarin 
for at least 
12 
months, 
INR SD ≥ 
0.5 over 
the 


Retrospective database 
study 


N=125 EQ-5D 


Education: 
Baseline: 0.74 (SD 0.27) 
AF – Week 24: 0.70 (SD 


0.29) 


Education and self-
monitoring 


Baseline: 0.82 (SD 0.02) 
AF – Week 24: 0.75 (SD 


0.27)  
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Author 
year 


Country Patient 
populatio
n 


Study design, 
recruitment 


Sample size and 
response 


Elicitation Method, 
Valuation and mapping 


Health States/Patient 
groups 


Results (mean) with SD 


previous 6 
months 
and aged 
≥ 65 years 


Meinertz 
2011


28
 


Germany 


patients 
with AF 
seen by 
730 
physicians 
representi
ng a 
random 
sample of 
all primary 
care 
physicians 
in 
Germany 


ATRIUM (Outpatient 
Registry Upon Morbidity of 
Atrial Fibrillation) is a 
prospective, multicenter, 
epidemiological, 
non-interventional cohort 
study. 


- Overall N=3,667 
- EQ-5D completed by 
3,460 patients, 


EQ-5D Baseline - AF 0.86 (SD 0.19) 


Additional references retrieved for the economic evaluation of edoxaban 


Sullivan 
2006


29
 


US CEA CEA  EQ-5D 


AF 0.81 


Decrement for age 0.00029 


Decrement for 
haemorrhagic stroke 0.1385 


Decrement for ischaemic 
stroke 0.1385 


Decrement for MI 0.1247 


Decrement for MBs 0.1814 


Decrement for system 
embolic event 0.1199 


Decrement for subdural 
haematoma 0.1814 


Decrement for TIA 0.10322 


Sullivan 
2011


30
 


UK    EQ-5D 


Acute MI Acute MI 


Old MI Old MI 


Arterial embolism Arterial embolism 


Transient cerebral 
ischaemia 


Transient cerebral 
ischaemia 


Other aneurysm 
 


Other aneurysm 
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Author 
year 


Country Patient 
populatio
n 


Study design, 
recruitment 


Sample size and 
response 


Elicitation Method, 
Valuation and mapping 


Health States/Patient 
groups 


Results (mean) with SD 


 


Lacey 
2003


31
 


UK 


Patients 
discharge
d from 
hospital 
following 
acute MI 


- N=229 EQ-5D MI (at 6 weeks) 0683 (SD 0.23) 
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7.4.7 Please highlight any key differences between the values derived 
from the literature search and those reported in or mapped from the 
clinical trials. 


Not applicable 


Adverse events 


7.4.8 Please describe how adverse events have an impact on HRQL. 


The adverse events that were considered in this model were the clinical outcomes 


modelled as events, namely non-ICH major bleed, CRNMBs, other ICH, and TIA. 


These were assumed to reduce a patient’s HRQL for a limited time period and not 


permanently. This is based on expert clinical advice from the advisory board (Section 


7.2.5), and consistent with assumptions in previous STAs (TA249 dabigatran, TA275 


apixaban, TA287 rivaroxaban 49-51) for SPAF. In the economic model, each of these 


four adverse events were associated with a temporary disutiliy. A disutility was 


subtracted from the health state utility of the patient experiencing the event, and 


applied for the duration of the event. For example, a patient experiencing the 


CRNMB event had a reduction of 0.06 applied to their utility for a period of two days. 


All disutilities applied in this model and their respective durations can be found in 


Table 60 in section 7.4.9 below.  


Quality-of-life data used in cost-effectiveness analysis  


7.4.9 Please summarise the values you have chosen for your cost-
effectiveness analysis in the following table, referencing values 
obtained in sections 7.4.3 to 7.4.8. Justify the choice of utility 
values, giving consideration to the reference case. 


The utility values used in the economic analysis are summarised in Table 60.  


Table 60: Summary of quality-of-life values for cost-effectiveness analysis 


Health state / 
event 


Utility value / 
decrement 


CI 
(distribution) 


Reference in 
submission 


Justification 


Stable AF 0.780 (Base case) 


0.74 education 
group 


0.82 education and 
self-monitoring 
group 


 


SE 0.0427 


Khan et al. 
2004 


94
 


The only EQ-
5D utility from 
UK 


based study 


0.836  ENGAGE 
AF-TIMI 48 


Based on US 
patients 


Age-
adjustment 
disutility per 
year 


-0.00029 -0.00059 to 
0.0000129 


(beta) 


Sullivan et al. 
2011 


97
 


Most recent 
and relevant 
source 
identified 


Health states 


Mild IS 0.68 0.14 to 1.0 Gage et al. 
1996 


95
 


It is the only 
study reporting 
stroke severity 
for mild, 
moderate and 
severe 


Moderate IS 0.31 0.0 to 0.99 


Severe IS 0.03 0.0 to 0.51 


  (90% CI, beta) 
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Health state / 
event 


Utility value / 
decrement 


CI 
(distribution) 


Reference in 
submission 


Justification 


Mild HS 0.68 0.14 to 1.0 Gage et al. 
1996 


95
 


It is the only 
study reporting 
stroke severity 
for mild, 
moderate and 
severe 


Moderate HS 0.31 0.0 to 0.99 


Severe HS 0.03 0.0 to 0.51 


  (90% CI, beta) 


SE 0.680 NA** Sullivan et al. 
2011 


97
 


Only source 
identified 


MI 0.683 SD: 0.233 


(beta) 


Lacey et al. 
2003 


96
 


It is the only 
UK-based 
study using EQ 
5D identified 
via the 
systematic 
review 


Events 


Other ICH 
disutility 


-0.107 NR Thomson et 
al. 2000 


114
 


Only source 
identified 


6 weeks - Apixaban 
STA 


51
 


TIA disutility -0.103** -0.088 to -
0.119 


(beta) 


Sullivan et al. 
2006 


98
 


Only source 
identified 


NA - - 


Non-ICH major 
bleed disutility 


-0.107 NR Thomson et 
al. 2000 


114
 


Only source 
identified 


2 weeks - Apixaban 
STA 


51
 


CRNMB 
disutility 


-0.0582 NR Sullivan et al. 
2011 


97
 


Only source 
identified 


2 days - Apixaban 
STA 


51
 


 


7.4.10 If clinical experts assessed the applicability of values available or 
estimated any values, please provide the following details8: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or medical 


specialist whose opinion was sought 


                                            
 
8
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 
Pharmaceutical Benefits Advisory Committee. 
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 the background information provided and its consistency with the totality 


of the evidence provided in the submission 


 the method used to collect the opinions 


 the medium used to collect opinions (for example, was information 


gathered by direct interview, telephone interview or self-administered 


questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it 


was used (for example, the Delphi technique).  


No clinical experts were consulted to assess the utilities included in the analysis. 
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7.4.11 Please define what a patient experiences in the health states in 
terms of HRQL. Is it constant or does it cover potential variances? 


The utilities and disutilities associated with each health state or event in the model 


are presented in Section 7.4.9, and any time periods for which these disutilities were 


applied. 


The utility estimates associated with each health state or event are assumed to be 


constant for a patient of a given age (with an adjustment for age being included in the 


model) in the base case analysis, with the between-subject variance accounted for in 


the probabilistic sensitivity analysis (PSA). 


7.4.12 Were any health effects identified in the literature or clinical trials 
excluded from the analysis? If so, why were they excluded?  


Yes, the disutilities associated with treatment with NOACs and with warfarin were 


excluded from the base case analysis.  


A previous STA of apixaban for SPAF 51 assumed a disutility of 0.013 for warfarin 


and a disutility of 0.002 for NOACs. 95 Warfarin was assumed to have the highest 


decrement due to the requirement for routine INR monitoring and the multiple food 


and drug interactions. By excluding these assumptions, this model provides a 


conservative estimate of the QALY gains associated with each treatment arm.  


Trial based baseline utilities were also excluded from the base case analysis. 


7.4.13 If appropriate, what was the baseline quality of life assumed in the 
analysis if different from health states? Were quality-of-life events 
taken from this baseline?  


Baseline quality of life in the model refers to the health state of stable AF, where 


patients on treatment have not yet experienced a clinical event. 


The baseline quality of life assumed in this analysis was 0.78, which was estimated 


from the baseline utility as reported in Khan (2004), a study of AF patients receiving 


warfarin in the UK. 94 Quality of life events were taken from this baseline.  


Quality of life was measured at baseline using the SF-36 health survey and Euroqol 


questionnaire. 92;93 One arm of 39 patients had a mean baseline utility of 0.74 (SD 


0.27) and, the other arm of 40 patients had a mean baseline utility of 0.82 (SD 0.02), 


resulting in an overall mean baseline utility of 0.78. 


7.4.14 Please clarify whether HRQL is assumed to be constant over time. If 
not, provide details of how HRQL changes with time. 


Health related quality of life is not assumed to be constant over time as adjustments 


were made for cohort aging. A disutility of -0.00029 per year was applied to the 


patients’ utility. 97 Sullivan (2011) is a regression analysis of a large sample of the 


general population in the US (using data from 2000-2003 MEPS surveys), using UK-


specific community preferences for health states in the EQ-5D. 119;120 The application 


of an age-related disutility reflects that a patient’s quality of life would be affected by 


both events experienced and by increasing age.  
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7.4.15 Have the values in sections 7.4.3 to 7.4.8 been amended? If so, 
please describe how and why they have been altered and the 
methodology.  


Gage (1996) provided utility estimates for mild, moderate and severe stroke (0.76, 


0.39, and 0.11 respectively). 95 In order to reflect that patients’ quality of life is lower 


following a stroke, the stroke utility values were adjusted by the baseline patient utility 


in the Gage study (mean utility 0.82, 90% CI 0.5 to 1.0). The difference between the 


Gage baseline utility and stroke utility (0.06, 0.43, and 0.71 for mild, moderate and 


severe stroke respectively) was applied to the baseline Stable AF utility. 


Many utility inputs have been extracted from the STA for apixaban, since this 


provides a recent and well-critiqued source of data. 51 In the apixaban submission, 


utility estimates were amended using the methodology described in this section. In 


the current submission, the calculations have been updated to use the utility values 


from the literature and from Khan (2004) where appropriate. 94 


In order to produce a utility associated with SE, a decrement of -0.1005 97 was 


assumed from the baseline utility used in the model (0.78, from Khan (2004)94). This 


resulted in a utility of 0.680 for patients in the SE or post-SE health states.  


To provide a utility decrement for other ICH and non-ICH major bleed, a utility 


decrement of 0.107 was applied, based on the difference between major bleed 


(mean utility 0.841, SD 0.172) and baseline AF (mean utility 0.948, SD 0.089) utilities 


reported in Thomson et al. 2000. 114 
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7.5 Resource identification, measurement and valuation 


NHS costs 


7.5.1 Please describe how the clinical management of the condition is 
currently costed in the NHS in terms of reference costs and the 
payment by results (PbR) tariff. Provide the relevant Healthcare 
Resource Groups (HRG) and PbR codes and justify their selection. 
Please consider in reference to section 2. 


Table 64 to Table 72 present the unit costs that were applied to each clinical event, 


and how the costs were estimated. Where possible the HRG codes were selected 


based on those employed in the NICE CG180 AF costing report. 7 Where HRG codes 


did not correspond to the resource use considered in the model, unit costs were 


obtained from the published literature, for example type of stroke and stroke severity, 


and for systemic embolism. 


7.5.2 Please describe whether NHS reference costs or PbR tariffs are 
appropriate for costing the intervention being appraised. 


In the base case analysis, 2013/14 NHS reference costs are used where possible. 


Where procedures do not have HRG codes or the codes are not sufficiently 


disaggregated, such as for long term care and type and severity of stroke, unit costs 


have been identified from the published literature.  


Resource identification, measurement and valuation studies 


7.5.3 Please provide a systematic search of relevant resource data for the 
UK. Include a search strategy and inclusion criteria, and consider 
published and unpublished studies. The search strategy used 
should be provided as in section 10.13, appendix 13. If the 
systematic search yields limited UK-specific data, the search 
strategy may be extended to capture data from non-UK sources. 
Please give the following details of included studies: 


 country of study 


 date of study 


 applicability to UK clinical practice  


 cost valuations used in study 


 costs for use in economic analysis  


 technology costs. 


Forty costing studies were identified through the systematic review detailed in 
Section 7.1. Six of these studies were conducted in the UK and are summarised in 
Table 61. 
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Table 61: UK Costing studies identified through economic systematic review 


Study and 
the type 


Objective Interventions 
Population, sample 
size, time frame, cost 
reference year 


Direct costs, indirect costs Key results 


Abdelhafiz 
2003, Full 
publication 


To investigate the use of 
resources and cost implications 
of stroke prophylaxis with 
warfarin in NVAF patients in 
clinical practice. 


Warfarin 


Newly referred NVAF 
patients to a single 
anticoagulation clinic for 
warfarin therapy, 402, 1 
year, 1999/2000 


Drug costs 
Bleeding costs (Physician visit, 
Hospital visit); Monitoring 
costs: (INR, travel, time off 
Work, postage) 


Drug: £2.90 - Total: £19.80 
Monitoring: (INR: £7.40; Travel: £3.50; 
Work missed: £0.12; Nurse visit: £0.65; 
Postage: £0.39) 
Bleeding: (Physician visit: £0.18; Hospital 
admissions: £6.13) 


Ali 2012 


To investigate cost of 
anticoagulation with dabigatran 
in comparison with warfarin in 
clinical practice. 


Dabigatran (110 
mg) 
Dabigatran (150 
mg) 
Warfarin 


NVAF, All patients with 
NVAF newly referred to 
anticoagulation clinic, 
NR, 40231 months, 
2011 


Drug cost 
Complications: 
Physician visits 
Hospital admissions, 
Monitoring: 
INR 
Travel 
Time off Work 
Postage 


Warfarin - Total: £207.30 
Drug: £28.20 
Monitoring: (INR: £72.30; Travel: £33.90; 
Time off work: £1.20; Nurse visit: £6.40; 
Postage: £3.80) 
Complications: (Physician visit: £1.70; 
Hospital admissions: £59.80) 
 
Dabigatran 110 mg - Total: £968.50 
Drug: £907 
Monitoring: NA 
Complications: (Physician visit: £1.70; 
Hospital admissions: £59.80) 
 
Dabigatran 150 mg - Total: £968.50 
Drug: £907 
Monitoring: NA 
Complications: (Physician visit: £1.70; 
Hospital admissions: £59.80) 


Ali 2012, Full 
publication 


To investigate cost of 
anticoagulation with dabigatran 
in comparison with warfarin in 
clinical practice. 


Dabigatran (110 
mg) 
Dabigatran (150 
mg) 
Warfarin 


NVAF, All patients with 
NVAF newly referred to 
anticoagulation clinic, 
NR, 40231 months, 
2011 


Drug costs 
Complications: (Physician 
visits; Hospital admissions) 
Monitoring: (INR, travel, time 
off work; postage) 


Warfarin - Total: £207.30 
Drug: £28.20 
Monitoring: (INR: £72.30; Travel: £33.90; 
Time off work: £1.20; Nurse visit: £6.40; 
Postage: £3.80) 
Complications: (Physician visit: £1.70; 
Hospital admissions: £59.80) 
  
Dabigatran 110 mg - Total: £968.50 
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Study and 
the type 


Objective Interventions 
Population, sample 
size, time frame, cost 
reference year 


Direct costs, indirect costs Key results 


Drug: £907 
Complications: (Physician visit: £1.70; 
Hospital admissions: £59.80) 
 
Dabigatran 150 mg - Total: £968.50 
Drug: £907 
Complications: (Physician visit: £1.70; 
Hospital admissions: £59.80) 


Kachroo 
2014, 
Abstract 


To assess impact of apixaban on 
resource utilization in patients 
with non-valvular atrial fibrillation 
(NVAF) to the NHS in the United 
Kingdom 


Apixaban 
Dabigatran 
Rivaroxaban 
VKA 
Aspirin 


(NVAF), 384 400, 5 
years, 2012 


• Direct costs: medical cost 
reported  
• Indirect costs not reported 


Addition of apixaban has a minimal 
increase of 1.2% (up to £25.6 million) in 
the healthcare budget over a 5-year 
period 
Medical cost savings of up to £11.1 
million from the NHS perspective. 
Net increase of £13.33 per treated patient 
per year from the NHS perspective. 
322 strokes, 417 major bleeds, 515 
CRNM bleeds, 94 myocardial infarctions 
and 406 CV hospitalizations were avoided  


Luengo-
Fernandez 
2013, Full 
publication 


To determine the acute and 
longer term health-care costs of 
stroke in patients with a history 
of AF, including the costs of 
long-term institutionalization, 
using data from a population-
based study (Oxford Vascular 
Study, OXVASC) 


Not specified 


Patients with suspected 
stroke 
Only stroke patients 
recruited in the first five-
years of the study (1 
April 2002 to 31 March 
2007) Patients with 
history of AF, 153, 5 
years, 2008/2009 


Nurse visits 
General practitioner visits 
Emergency care 
Outpatient visits 
Day cases 
Hospitalizations 
Ischemic stroke 
Hemorrhage 
Unknown stroke 
Indirect costs not reported 


Mean acute health-care costs by severity 
and subtype for 191 strokes: 
 
All strokes: 
Nurse visits £22; General practitioner 
visits £100; Emergency care £211; 
Outpatient visits £191  
Day cases £48; Hospitalizations £9841; 
Total costs £10 413 Ischemic stroke £10 
844  
Hemorrhage £10 683  
Unknown stroke £4206  
 
Non disabling: 
Nurse visits £40; General practitioner 
visits £115; Emergency care £142; 
Outpatient visits £338; Day cases £76; 
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Study and 
the type 


Objective Interventions 
Population, sample 
size, time frame, cost 
reference year 


Direct costs, indirect costs Key results 


Hospitalizations £3,234; Total costs 
£3,945 
Ischemic stroke £3,401; Hemorrhage 
£9,903 
Unknown stroke £5,117 
 
Moderately disabling: 
Nurse visits £19; General practitioner 
visits £133; Emergency care £242; 
Outpatient visits £185; 
Day cases £38; Hospitalizations £16,791; 
Total costs £17,406 
Ischemic stroke £17,743 
Haemorrhage £25,442 
Unknown stroke £6,326 
 
Totally disabling patients: 
Nurse visits £2; General practitioner visits 
£48; Emergency care £272; Outpatient 
visits £93;  
Day cases £93; Hospitalizations £24,771; 
Total costs £25,279 
Ischemic stroke £24,234 
Hemorrhage £43,036 
Unknown stroke n/a 
 
Case fatal: 
Nurse visits £8; General practitioner visits 
£43; Emergency care £244; Outpatient 
visits £2;Day cases £0; 
Hospitalizations £2,382; Total costs 
£2,680 
Ischemic stroke £3,059 
Hemorrhage £1,592 
Unknown stroke £2,489 
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Study and 
the type 


Objective Interventions 
Population, sample 
size, time frame, cost 
reference year 


Direct costs, indirect costs Key results 


Annual health-care costs for 136 strokes 
surviving past the acute period: 


1> Baseline 
Nurse visits £90; General practitioner 
visits £231; Emergency care £35; 
Outpatient visits £256; Day cases £187; 
Hospitalizations £1767; Total costs £2566  
Non disabling (n = 66) £1753  
Moderately disabling (n = 58)   £3339 
Totally disabling (n = 12) £3304  
 


2> Post-acute costs 
Nurse visits £110; General practitioner 
visits £330; Emergency care £133; 
Outpatient visits £264; Day cases £229; 
Hospitalizations £2,305; Total costs 
£3,370 
Non disabling (n= 66) £2,135 
Moderately disabling (n=58) £4,165 
Totally disabling (n=12) £6,324 


Sunderland 
2013, 
Abstract 


To estimate the number of 
clinical events and costs of these 
events for dabigatran etexilate 
(dabigatran) versus a 
combination of warfarin, aspirin, 
and no treatment in an England, 
UK, setting over 5 years. 


Dabigatran 
Warfarin 
Aspirin 
No treatment 


AF, 822 527, 5 years, 
reference year not 
reported 


Direct costs reported: total 
costs of clinical events for each 
treatment and drug costs per 
day; 
Indirect costs not reported 
 


Drug budget increase of £268 167 861 
Overall cost saving of £11 240 201. 
Total cost per day for : 
Dabigatran £2.20  
Warfarin £1.18; 
Aspirin £0.09 
No treatment £0.00 
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7.5.4 If clinical experts assessed the applicability of values available or 
estimated any values, please provide the following details9: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or medical 


specialist whose opinion was sought 


 the background information provided and its consistency with the totality 


of the evidence provided in the submission 


 the method used to collect the opinions 


 the medium used to collect opinions (for example, was information 


gathered by direct interview, telephone interview or self-administered 


questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it 


was used (for example, the Delphi technique).  


No clinical experts were consulted to assess the resource use included in the 


analysis. 


Intervention and comparators’ costs  


7.5.5 Please summarise the cost of each treatment in the following table. 
Cross-reference to other sections of the submission; for example, 
drugs costs should be cross-referenced to sections 1.10 and 1.11. 
Provide a rationale for the choice of values used in the cost-
effectiveness model discussed in section 7.2.2.  


Drug unit costs and dosing assumptions were extracted from BNF68 121, and are 


presented in Table 62. Monitoring costs were applied to all patients on warfarin 


treatment, and a half-cycle correction was applied. Half-cycle correction was not 


applied to treatment costs since it was assumed that these costs would be incurred in 


full as part of a prescription charge at the beginning of the cycle.  


                                            
 
9
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 
Pharmaceutical Benefits Advisory Committee. 
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Table 62: Unit costs associated with the technology in the economic model 


Items Edoxaban Warfarin Apixaban Rivaroxaban Dabigatran 
150mg 


Dabigatran 
110mg 


Technology 
cost 


£63.92 £3.26 £66.85 £63.92 £66.86 £66.86 


Dose TBC Average 
daily 
dose: 
4.5mg 


5mg twice 
daily. 


20mg once 
daily. 


150mg 
twice daily. 


150mg 
twice daily. 
Switch to 
110mg 
twice daily 
when 
patient is 
aged 80. 


Unit cost TBC 500mcg 
28-tab 
pack: 
£1.29 


1mg 28-
tab pack: 
£0.83 


3mg 28-
tab pack: 
£0.88 


5mg 56-
tab pack 
= £61.50 


20mg 100-
tab pack = 
£210 


150mg 60-
cap pack = 
£65.90 


150mg 60-
cap pack = 
£65.90 
 
110mg 60-
cap pack = 
£65.90 


Source TBC British 
National 
Formulary 
July 2014 


 


British 
National 
Formulary 
July 2014 


 


British 
National 
Formulary 
July 2014 


 


British 
National 
Formulary 
July 2014 


 


British 
National 
Formulary 
July 2014 


 


Monitoring 
cost 


£0 £22.09* £0 £0 £0 £0 


Total £63.92 £25.35 £66.85 £63.92 £66.86 £66.86 


*Source: NHS Costing Template for dabigatran 


The monitoring costs for warfarin patients were adapted from the unit cost of 


anticoagulation monitoring, of £241.54, used in the NHS Costing Template for 


dabigatran.  This was calculated from figures used by the Evidence Review Group 


(ERG) in their critique of dabigatran. 122 The ERG disaggregated the unit cost to 


derive costs for primary care and secondary care. The 2009/10 cost of £241.54 was 


weighted such that 75% of patients were monitored in primary care and 25% in 


secondary care, this assumes that patients have 18 visits per year. This was 


accepted in the Apixaban STA as being appropriate. The cost was disaggregated 


giving a unit cost in primary care of £188.92 (2004/05 price) and a unit cost in 


secondary care of £298.40 (2008/09 cost). These costs were inflated to 2013 costs 


using the PSSRU Hospital and Community Services Health Index (HCHS). 


The model assumes that 34% of patients will be seen in a secondary care setting 


with the remaining 66% seen in primary care. These estimates were obtained from a 


review of the Rivaroxaban STA. 50 The manufacturers were unable to find suitable 


data on monitoring practices through a systematic review; therefore they carried out 


their own survey.  The proportion in primary, secondary and hybrid care is reported, 


and it was assumed that hybrid services are split 50/50 between primary and 
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secondary care. The outcome of the survey subsequently results in an overall split of 


66.45/33.55 between primary and secondary care. 


 


Table 63: Warfarin monitoring cost 


 
Proportion Cost per year 


Primary care 66% £235.11 


Secondary care 34% £323.10 


Total  £265.03 


 
The model assumes that 34% of patients will be seen in a secondary care setting 


with the remaining 66% seen in primary care. These estimates were obtained from a 


review of the Rivaroxaban STA. 50 The manufacturers were unable to find suitable 


data on monitoring practices through a systematic review; therefore they carried out 


their own survey. The proportion in primary, secondary and hybrid care is reported, 


and it was assumed that hybrid services are split 50/50 between primary and 


secondary care. The outcome of the survey subsequently results in an overall split of 


66.45/33.55 between primary and secondary care. 


Health-state costs 


7.5.6 Please summarise, if appropriate, the costs included in each health 
state. Cross-reference to other sections of the submission for the 
resource costs. Provide a rationale for the choice of values used in 
the cost-effectiveness model. The health states should refer to the 
states in section 7.2.4. 


The costs applied to the health states in the economic model are shown in Table 64. 


The methods used to derive each of these estimates are described subsequently. 


Costs associated with events, i.e. other ICH, TIA, Non-ICH major bleed, and 


CRNMB, are discussed in Section 7.5.7. 


Table 64: List of health states and associated costs in the economic model 


Health states Value  


(Standard error) 


Duration Reference 


Mild IS £3,683 (£1,080) Acute, one 


off cost 


Luengo-


Fernandez et al. 


2013 
123


 


Post Mild IS £193 (£41) Monthly Luengo-


Fernandez et al. 


2013 
123


 


Moderate IS £19,212 (£2,654) Acute, one 


off cost 


Luengo-


Fernandez et al. 


2013 
123


 


Post Moderate IS £376 (£91) Monthly Luengo-


Fernandez et al. 


2013 
123


 


Severe IS £26,240 (£4,273) Acute, one Luengo-


Fernandez et al. 
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Health states Value  


(Standard error) 


Duration Reference 


off cost 2013 
123


 


Post Severe IS £571 (£388) Monthly Luengo-


Fernandez et al. 


2013 
123


 


Mild HS £10,723 (£2,184) Acute, one 


off cost 


Luengo-


Fernandez et al. 


2013 
123


 


Post Mild HS £193 (£41) Monthly Luengo-


Fernandez et al. 


2013 
123


 


Moderate HS £27,548 (£6,023) Acute, one 


off cost 


Luengo-


Fernandez et al. 


2013 
123


 


Post Moderate HS £376 (£91) Monthly Luengo-


Fernandez et al. 


2013 
123


 


Severe HS £46,598 (Not 


reported) 


Acute, one 


off cost 


Luengo-


Fernandez et al. 


2013 
123


 


Post Severe HS £571 (£388) Monthly Luengo-


Fernandez et al. 


2013 
123


 


SE £4,285 (Not reported) Acute, one 


off cost 


Luengo-


Fernandez et al. 


2013 
123


 


Post SE £193 (£41) Monthly Luengo-


Fernandez et al. 


2013 
123


 


MI £2,446 (Not reported) Acute, one 


off cost 


NHS reference 


costs 
124


  


Post MI £3.86 (Not reported) Monthly Electronic Drug 


Tariff 
125


, BNF68 
121


 


Death £2,902 (Not reported) One off cost Luengo-


Fernandez et al. 


2013 
123


 


 


Health state costs 


IS and HS were stratified by severity (mild, moderate or severe) and were modelled 


for both acute episodes and post-event costs. SE and MI health states were 


modelled for both acute episodes and long term effects. Long term cost outcomes 


were analysed by background cost per month.  
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All costs for IS, HS, and SE were based on by Luengo-Fernandez et al. (2012). 123 


The study prices resource use using unit costs valued in 2008/2009 UK pounds 


sterling.  These 2008/9 costs were inflated to 2013 costs using the PSSRU Hospital 


and Community Services Health Index (HCHS), using an increase factor of 1.0828. 
126 


The Luengo-Fernadez study reports the acute health-care costs for non-disabling, 


moderately disabling and totally disabling ischaemic strokes and haemorrhagic 


strokes (interpreted as mild, moderate and severe respectively). 123 The costs include 


nurse visits, General Practitioner visits, Accident and Emergency, outpatient, visits, 


day case and hospitalisations. The paper also reports the annual post-acute costs of 


the three classifications of ischaemic stroke and haemorrhagic stroke; these were 


divided by 12 to obtain the monthly long term cost of events. The acute cost of an SE 


was assumed to be equivalent to mild stroke; this was a calculated weighted average 


cost of all non-disabling strokes (ischaemic, haemorrhagic, unknown). Post-event SE 


costs were assumed to be the same as a mild stroke.  


The costs are outlined in Table 65 below, including inflation-adjusted final costs 


Table 65: Stroke health state costs (One off acute costs and subsequent monthly cost) 


 


Acute cost 


(2008) 


Acute cost 


(inflated to 


2013) 


Post-acute 


annual cost 


(2008) 


Post-acute 


monthly 


cost (2008) 


Post-acute 


monthly 


cost 


(inflated to 


2013) 


Mild IS £3,401 £3,683 £2,135 £178 £193 


Moderate IS £17,743 £19,212 £4,165 £347 £376 


Severe IS £24,234 £26,240 £6,324 £527 £571 


Mild HS £9,903 £10,723 £2,135 £178 £193 


Moderate 


HS 


£25,442 £27,548 £4,165 £347 £376 


Severe HS £43,036 £46,598 £6,324 £527 £571 


SE £4,078 £4,285 £2,135 £178 £193 


Source: Luengo-Fernandez et al. 2013 
123


 


Acute MI costs include the cost of an MI event, cardiac rehabilitation and a coronary 


revascularisation assessment.  NHS reference costs 124 were used to calculate the 


cost of an acute or suspected MI, using the weighted average of HRG codes EB10A 


to EB10E. The cost of cardiac rehabilitation is taken from Beswick et al. (2004) 127; 


these 2001 costs were inflated to 2013 costs using the PSSRU HCHS. 126 NHS 


reference costs were used to calculate the cost of a coronary revascularisation 


assessment; this was assumed to be the cost of a cardiology outpatient appointment. 


Patients also received an antiplatelet (clopidogrel 75mg once daily) for one year. 


Table 66: Acute MI costs 


Description Code Activity Cost 


Actual or Suspected Myocardial 
Infarction with CC Score 13+ 


EB10A 3625 £3,277 


Actual or Suspected Myocardial 
Infarction with CC Score 10-12 


EB10B 10739 £2,469 


Actual or Suspected Myocardial EB10C 20775 £1,793 
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Description Code Activity Cost 


Infarction with CC Score 7-9 


Actual or Suspected Myocardial 
Infarction with CC Score 4-6 


EB10D 32968 £1,414 


Actual or Suspected Myocardial 
Infarction with CC Score 0-3 


EB10E 29230 £1,074 


Weighted MI cost   £1,578 


Cardiac rehabilitation N/A N/A £486 


Coronary revascularisation 
assessment 


320 N/A £131 


Clopidogrel 75mg for one year N/A N/A £21.96 (unit cost 
£1.83 per 30-tab 
pack) 


Total Weighted Cost £2,446 
Abbreviations: CC, complication and co-morbidity ; Reference: NHS Reference Costs 2013/14 


 
Post MI costs comprises of the weighted average of the monthly cost of treatment 


with beta-blocker (bisoprolol), ACE inhibitor (ramipril) and statin (atorvastatin). These 


costs were sourced from prescription cost analysis 2013 and are summarised in 


Table 67. 


Table 67: Monthly post MI costs 


 


Cost per 28-
tab pack 


Scripts PM 
Weighted 
cost 


Bisoprolol 5mg tablets £0.91 199 


 Bisoprolol 10mg tablets £0.99 105 


         £0.94 


Ramipril 1.25mg capsules £1.00 188 


 Ramipril 1.25mg tablets £1.10 5 


 Ramipril 10mg capsules £1.21 811 


 Ramipril 10mg tablets £1.31 19 


 Ramipril 2.5mg capsules £1.07 480 


 Ramipril 2.5mg tablets £1.10 10 


 Ramipril 5mg capsules £1.14 550 


 Ramipril 5mg tablets £1.14 11 


         £1.14 


Atorvastatin 10mg tablets £1.09 119 


 Atorvastatin 20mg tablets £1.31 145 


 Atorvastatin 40mg tablets £1.53 167 


 Atorvastatin 80mg tablets £2.50 268 


         £1.78 


Total monthly cost £3.86 


 


Cost of death 


The cost of death was based on a published study (Luengo-Fernandez et al. 2012 
123). The cost of fatal stroke is the calculated weighted average cost of all fatal 


strokes (ischaemic, haemorrhage, unknown) for 2008/9 subsequently inflated to 2013 


costs using the PSSRU HCHS 126 -this gives a cost of death of £2,902. This cost is 


applied to all deaths that occur in the model. 
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Adverse-event costs 


7.5.7 Please summarise the costs for each adverse event listed in 
section 6.9 (Adverse events). These should include the costs of 
therapies identified in sections 2.7 and 2.8. Cross-reference to other 
sections of the submission for the resource costs. Provide a 
rationale for the choice of values used in the cost-effectiveness 
model discussed in section 7.2.2.  


Costs of each event are presented in Table 68.  


Table 68: List of adverse events and summary of costs included in the economic model 


Adverse events Value Duration Reference 


Other ICH £2,589 Acute, one off 
cost 


NHS Reference 
Costs 2013 


Transient ischaemic attack £938 Acute, one off 
cost 


NHS Reference 
Costs 2013 


Non-ICH major bleed £1,803 Acute, one off 
cost 


NHS Reference 
Costs 2013 


CRNMB £883 Acute, one off 
cost 


NHS Reference 
Costs 2013 


 


Other ICH 


The cost of an other intracerebral haemorrhage is based on a one off, acute, cost.  


There are no long term monthly costs associated with this event. 


The acute cost of an other ICH was taken from NHS reference costs 2013 124 and is 


the weighted average of HRG codes AA23C to AA23G: Haemorrhagic 


Cerebrovascular Disorders. Table 69 shows a summary of these costs. 


Table 69: ICH (excluding stroke) costs 


 
Code Activity Cost 


Haemorrhagic Cerebrovascular 
Disorders with CC Score 14+ 


AA23C 344 £7,848 


Haemorrhagic Cerebrovascular 
Disorders with CC Score 10-13 


AA23D 1302 £4,623 


Haemorrhagic Cerebrovascular 
Disorders with CC Score 6-9 


AA23E 3324 £2,860 


Haemorrhagic Cerebrovascular 
Disorders with CC Score 3-5 


AA23F 4107 £2,159 


Haemorrhagic Cerebrovascular 
Disorders with CC Score 0-2 


AA23G 3456 £1,548 


Total weighted cost £2,589 


Abbreviations: CC, complication and co-morbidity 
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TIA 


The cost of a transient ischaemic attack is based on a one off, acute, cost.  There are 


no long term monthly costs associated with this event. 


The acute cost of a TIA was taken from NHS reference costs 2013 124 and is the 


weighted average of HRG codes AA29C to AA29F: Transient Ischaemic Attack with 


CC.  


Table 70 shows a summary of these costs. 


 
Table 70: Transient Ischaemic Attack costs 


 
Code Activity Cost 


Transient Ischaemic Attack with CC 
Score 11+ 


AA29C 1021 £2,384 


Transient Ischaemic Attack with CC 
Score 8-10 


AA29D 2988 £1,490 


Transient Ischaemic Attack with CC 
Score 5-7 


AA29E 8475 £999 


Transient Ischaemic Attack with CC 
Score 0-4 


AA29F 18496 £741 


Total weighted cost £938 


Abbreviations: CC, complication and co-morbidity 


 


Non- ICH major bleed 


The cost of a non- Intracerebral haemorrhage major bleed is based on a one off, 


acute, cost. There are no long term monthly costs associated with this event. 


The acute cost of a non-ICH major bleed was taken from NHS reference costs 2013 
124 and is the weighted average of the HRG codes shown in Table 71. 


Table 71: Non- Intracerebral haemorrhage major bleed cost 


 
Code Activity Cost 


Spinal Cord Conditions with CC Score 7+ HC28D 609 £8,360 


Spinal Cord Conditions with CC Score 5-6 HC28E 696 £4,965 


Spinal Cord Conditions with CC Score 3-4 HC28F 1168 £3,894 


Spinal Cord Conditions with CC Score 0-2 HC28G 2275 £2,349 


Non-Inflammatory Bone or Joint Disorders, with CC 
Score 12+ 


HD24D 933 £4,116 


Non-Inflammatory Bone or Joint Disorders, with CC 
Score 8-11 


HD24E 3048 £2,832 


Non-Surgical Ophthalmology, with Interventions BZ24D 1111 £3,337 


Cardiac Conditions with CC Score 1+ PA23A 9145 £2,860 


Major General Abdominal Procedures, 19 years and 
over with CC Score 10+ 


FZ12L 503 £9,662 


Major General Abdominal Procedures, 19 years and 
over with CC Score 6-9 


FZ12M 1491 £6,860 


Major General Abdominal Procedures, 19 years and 
over with CC Score 3-5 


FZ12N 3274 £4,989 



http://www.nhs.uk/Conditions/Transient-ischaemic-attack/Pages/Symptoms.aspx
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Code Activity Cost 


Major General Abdominal Procedures, 19 years and 
over with CC Score 1-2 


FZ12P 6572 £3,310 


Major General Abdominal Procedures, 19 years and 
over with CC Score 0 


FZ12Q 7641 £2,573 


Gastrointestinal Bleed, with Multiple Interventions, 
with CC Score 5+ 


FZ38G 774 £4,993 


Gastrointestinal Bleed, with Multiple Interventions, 
with CC Score 0-4 


FZ38H 1217 £3,097 


Gastrointestinal Bleed, with Single Intervention, with 
CC Score 8+ 


FZ38J 661 £3,591 


Gastrointestinal Bleed, with Single Intervention, with 
CC Score 5-7 


FZ38K 1721 £2,693 


Gastrointestinal Bleed, with Single Intervention, with 
CC Score 0-4 


FZ38L 7265 £1,872 


Gastrointestinal Bleed, without Interventions, with 
CC Score 9+ 


FZ38M 1619 £2,121 


Gastrointestinal Bleed, without Interventions, with 
CC Score 5-8 


FZ38N 10300 £1,373 


Gastrointestinal Bleed, without Interventions, with 
CC Score 0-4 


FZ38P 66817 £791 


 Total weighted cost £1,803 


Abbreviations: CC, complication and co-morbidity 


 


CRNMB  


The cost of a CRNMB is based on a one off, acute, cost. There are no long term 


monthly costs associated with this event. 


The acute cost of a CRNMB was taken from NHS reference costs 2013 124 and is the 


weighted average of the HRG codes shown in Table 72. 


Table 72: CRNMB cost 


 
Code Activity Cost 


Gastrointestinal Bleed, without Interventions, with CC 
Score 5-8 


FZ38N 10300 £1,373 


Gastrointestinal Bleed, without Interventions, with CC 
Score 0-4 


FZ38P 66817 £791 


Intermediate Nose Procedures, 19 years and over without 
CC 


CZ13Y 26929 £782 


Unspecified Haematuria with Interventions, with CC Score 
3-6 


LB38D 1710 £2,286 


Unspecified Haematuria with Interventions, with CC Score 
0-2 


LB38E 2269 £1,708 


Unspecified Haematuria without Interventions, with CC 
Score 8+ 


LB38F 659 £2,061 


Unspecified Haematuria without Interventions, with CC 
Score 4-7 


LB38G 3130 £1,117 


Unspecified Haematuria without Interventions, with CC 
Score 0-3 


LB38H 12035 £719 


Total weighted cost £883 


Abbreviations: CC, complication and co-morbidity 
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Miscellaneous costs 


7.5.8 Please describe any additional costs that have not been covered 
anywhere else (for example, PSS costs). If none, please state.  


No additional costs were included in the model. 
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7.6 Sensitivity analysis 


7.6.1 Has the uncertainty around structural assumptions been 
investigated? Provide details of how this was investigated, 
including a description of the alternative scenarios in the analysis.  


The model was developed with reference to the recent model designed to support 


the apixaban technology appraisal 128, which was considered to have an acceptable 


structure when evaluated by the ERG 73. The critique of the apixaban model by the 


ERG was used to further develop the model described in this section, for example, by 


incorporating no limitations on the number of recurrent events that a patient can 


experience. The ERG also noted that a discrete event simulation rather than a 


Markov modelling approach may be more appropriate for this disease area, due to 


the influence of individual patient characteristics on outcomes. However, the ERG 


acknowledged that a well-constructed Markov model may be sufficient to capture the 


mean differences in costs and consequences associated with prophylactic treatments 


in AF. As such, no scenario analyses investigating the uncertainty around structural 


assumptions have been undertaken. 


7.6.2 Which variables were subject to deterministic sensitivity analysis? 
How were they varied and what was the rationale for this? If any 
parameters or variables listed in section 7.3.6 (Summary of selected 
values) were omitted from sensitivity analysis, please provide the 
rationale. 


Univariate sensitivity analyses were performed to examine the effect of changes in 


key model parameters. Deterministic sensitivity analysis was performed where each 


parameter was varied according to the measure of dispersion (95% confidence 


intervals and standard deviations where applicable). Where confidence intervals 


were unavailable, the standard deviation was assumed to be 25% of the mean. The 


variables included in the sensitivity analysis are presented in section Error! 


Reference source not found., Appendix 16. 


7.6.3 Was PSA undertaken? If not, why not? If it was, the distributions 
and their sources should be clearly stated if different from those in 
section 7.3.6, including the derivation and value of ‘priors’. If any 
parameters or variables were omitted from sensitivity analysis, 
please provide the rationale for the omission(s). 


A PSA was conducted in the model to take account of the simultaneous effect of 


uncertainty relating to model parameter values. Key parameters were varied by 


sampling from probability distributions. 


The model was run for 1,000 simulations to generate total costs and QALYs for each 


treatment arm by varying event rates, costs, risks and utilities and population 


characteristics simultaneously. Time horizon and model settings were kept constant. 


A number of probability distributions were employed including the beta, lognormal, 


gamma, and Dirichlet distributions. The PSA parameters are provided in Section 


Error! Reference source not found. Appendix 17. 
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Probabilities, such as acute mortality rate and edoxaban event rates, were sampled 


from a beta distribution. This distribution is a conjugate of the binomial and is 


bounded by 0 and 1. The parameterisation consists of denoting the shape parameter 


(i.e. alpha) as the number of events and the scale parameter (i.e. beta) as the 


number of non-events. Patient numbers obtained from the trials or from published 


estimates were used to represent this source of variation. For baseline event rates 


for edoxaban, alpha and beta was estimated by calculating the mean alpha (number 


of events per cycle), and the mean beta (number of non-events per cycle) over the 


trial period. 


The Dirichlet distribution was used to sample inputs pertaining to the distribution of 


patients amongst a number of different occurrences, such as stroke severity and 


CHADS2 score at baseline. The Dirichlet distribution is a multivariate generalization 


of the beta distribution, and a series of conditional beta distributions was utilised 129, 


which involves the decomposition of a multi-branch node into a series of conditional 


dichotomous nodes. 


Hazard ratios were assumed to be distributed according to a lognormal distribution. 


Confidence intervals around the HRs estimated in the NMA for relative treatment 


effect were estimated on the log-scale, and the logarithm of the risk was assumed to 


be normally distributed. The standard error around the HRs obtained from the NMA 


was estimated from the reported 95% confidence intervals , by taking the natural 


logarithms of the upper and lower limit, and dividing the width of the adjusted interval 


by 1.96*2. 129 


For utilities, a beta distribution was used due to the bounds of the distribution (i.e. 0 


to 1). Standard deviations around the point estimate were taken from the published 


literature. The values of alpha (α) and beta (β) used to parameterize the distribution 


were calculated from the mean (µ) and standard error of the utility value, using the 


following equations: 


α=
1−µ


(
𝑠


µ
)2


 - µ                𝛽 =
𝛼


µ
− 𝛼 


Costs were sampled from a gamma distribution, since this distribution has a lower 


bound of 0 and therefore avoids the generation of any negative costs. The 


distribution can be highly skewed to reflect the natural skew in costs.  Standard 


deviations were used along with the mean to obtain the shape and scale parameters 


of the gamma distribution. Standard deviations around the point estimate were taken 


from the published literature, and where data wasn’t reported, a 25% standard 


deviation of the mean was assumed. The values of alpha (α) and beta (β) used to 


parameterize the distribution were calculated from the mean (µ) and standard error 


(s) of the utility value, using the following equations: 


𝛼 =µ2 − 𝑠2 𝛽 =
𝑠2


µ
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7.7 Results 


Clinical outcomes from the model 


7.7.1 For the outcomes highlighted in the decision problem (see 
section 5), please provide the corresponding outcomes from the 
model and compare them with clinically important outcomes such 
as those reported in clinical trials. Discuss reasons for any 
differences between modelled and observed results (for example, 
adjustment for cross-over). Please use the following table format for 
each comparator with relevant outcomes included. 


Clinical trial results are compared against model outcomes in Table 73. The median 


follow-up of the ENGAGE AF-TIMI 48 trial is 33 months, so the model outcomes 


have been evaluated at this time point, by calculating the total number of clinical 


outcomes represented by health states in the first 33 cycles of the model. It is 


important to note that the incidence of these outcomes (IS, HS, SE and MI) as 


captured in the ENGAGE AF-TIMI 48 study represent the number of first events. 


However due to the structure of this cost-effectiveness model, it was not possible to 


estimate the number of first events; instead, the estimates in the model refer to the 


total number of events experienced. 


The model appears to provide a good approximation of the clinical trial for the 


majority of clinical outcomes. The number of predicted events is higher for IS, MI, 


non-ICH major bleed and CRNMB, while the model provides a good approximation of 


the number of HS, SE, other ICH and TIA. 


Table 73: Summary of model results compared with clinical data 


Outcome ENGAGE AF-TIMI 48 events Model events 


 Edoxaban 


(N=7,012) 


Warfarin 


(N=7,012) 


Edoxaban 


(N=7,012) 


Warfarin 


(N=7,012) 


Ischaemic stroke 147 149 244 236 


Haemorrhagic 
stroke 


41 76 52 93 


Systemic embolism 11 14 16 23 


Myocardial infarction 99 111 134 138 


Other ICH 21 55 91 179 


TIA 92 80 114 99 


Non-ICH major 
bleed 


419 457 546 592 


CRNMB 1,653 1,904 1,847 2,067 


 


7.7.2 Please provide (if appropriate) the proportion of the cohort in the 
health state over time (Markov trace) for each state, supplying one 
for each comparator.  


Markov traces displaying the proportion of patients in each health state for each 


comparator are presented in Section Error! Reference source not found. Appendix 


18. 
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7.7.3 Please provide details of how the model assumes QALYs accrued 
over time. For example, Markov traces can be used to demonstrate 
QALYs accrued in each health state over time. 


Markov traces displaying the QALYs accrued in each health state for each 


comparator are presented in Section Error! Reference source not found. Appendix 


20. 


7.7.4 Please indicate the life years and QALYs accrued for each clinical 
outcome listed for each comparator. For outcomes that are a 
combination of other states, please present disaggregated results. 
For example: 


The tables below present the total costs and QALYs accrued for each health state 


and event in the model, for each comparator. 
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Table 74: Model outputs by clinical outcomes: total discounted costs per patient 


Clinical outcome Edoxaban Apixaban Rivaroxaban Dabigatran 110mg Dabigatran 150 mg Warfarin 


Intervention £6,600 £6,980 £6,519 £6,911 £7,012 £599 


Monitoring £0 £0 £0 £0 £0 £2,14 


Ischaemic stroke £3,641 £3,360 £3,745 £4,056 £3,375 £3,515 


Haemorrhagic stroke £1,360 £1,275 £1,532 £625 £573 £2,394 


Systemic embolism £118 £147 £204 £153 £140 £174 


Myocardial infarction £185 £163 £182 £229 £236 £190 


Other ICH £163 £156 £212 £100 £135 £318 


TIA £66 £67 £65 £47 £52 £57 


Non-ICH major bleed £680 £641 £875 £816 £894 £730 


CRNMB £1,125 £1,141 £1,382 £1,126 £1,136 £1,249 


Cost of death £2,019 £2,011 £2,029 £2,011 £2,010 £2,044 


Total costs £15,957 £15,940 £16,744 £16,074 £15,563 £13,413 
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Table 75: Model outputs by clinical outcomes: total discounted QALYs per patient 


Clinical outcome Edoxaban Apixaban Rivaroxaban Dabigatran 110mg Dabigatran 150 mg Warfarin 


Stable AF  6.30 6.41 6.20 6.26 6.39 6.06 


Ischaemic stroke 0.19 0.17 0.19 0.21 0.16 0.18 


Haemorrhagic stroke 0.04 0.04 0.05 0.02 0.02 0.08 


Systemic embolism 0.02 0.03 0.04 0.03 0.03 0.04 


Myocardial infarction 0.16 0.14 0.16 0.20 0.20 0.16 


Other ICH 0.00 0.00 0.00 0.00 0.00 0.00 


TIA 0.00 0.00 0.00 0.00 0.00 0.00 


Non-ICH major bleed 0.00 0.00 0.00 0.00 0.00 0.00 


CRNMB 0.00 0.00 0.00 0.00 0.00 0.00 


Disutility due to age -0.20 -0.20 -0.19 -0.20 -0.20 -0.19 


Total QALYs 6.52 6.59 6.44 6.51 6.60 6.32 


 


7.7.5 Please provide details of the disaggregated incremental QALYs and costs by health state, and of resource use predicted 
by the model by category of cost. Suggested formats are presented below.  


Table 76: Summary of QALY gain by health state 


Health 
state 


Total QALYs Increment: Edoxaban vs. 
comparator 


Absolute increment: Edoxaban vs. 
comparator 


% Absolute increment 
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Stable 
AF 


6.30 6.41 6.20 6.26 6.39 6.06 -
0.11 


0.1 0.04 -0.09 0.24 0.11 0.1 0.04 0.24 0.24 61% 67% 29% 43% 67% 


New IS 


Mild 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 
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Health 
state 


Total QALYs Increment: Edoxaban vs. 
comparator 


Absolute increment: Edoxaban vs. 
comparator 


% Absolute increment 
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Moderate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


Severe 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


Post IS 


Mild 0.16 0.14 0.16 0.17 0.14 0.15 0.02 0.00 -
0.01 


0.02 0.01 0.02 0.00 0.01 0.02 0.01 11% 0% 7% 10% 3% 


Moderate 0.00 0.02 0.02 0.02 0.02 0.02 -
0.02 


-
0.02 


-
0.02 


-0.02 -
0.02 


0.02 0.02 0.02 0.02 0.02 11% 13% 14% 10% 6% 


Severe 0.01 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.01 0.01 6% 0% 0% 5% 3% 


New HS 


Mild 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


Moderate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


Severe 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


Post HS 


Mild 0.04 0.04 0.04 0.02 0.02 0.07 0.00 0.00 0.02 0.02 -0.03 0.00 0.00 0.02 0.02 0.03 2% 5% 14% 10% 8% 


Moderate 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0% 0% 0% 0% 3% 


Severe 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


SE 


New 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


Post 0.02 0.03 0.04 0.03 0.02 0.04 -
0.01 


-
0.02 


-
0.01 


0 -
0.02 


0.01 0.02 0.01 0 0.02 6% 13% 7% 0% 6% 


MI 


New 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1% 0% 1% 1% 0% 


Post 0.15 0.14 0.15 0.19 0.20 0.16 0.01 0 -
0.04 


-0.05 -0.1 0.01 0 0.04 0.05 0.01 6% 0% 29% 24% 3% 


Other Events 


Other 
ICH 


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 
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Health 
state 


Total QALYs Increment: Edoxaban vs. 
comparator 


Absolute increment: Edoxaban vs. 
comparator 


% Absolute increment 
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TIA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


Non-ICH 
major 
bleed 


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


CRNMB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0% 0% 0% 0% 


Disutility 
due to 
age 


-0.20 -
0.20 


-
0.19 


-
0.20 


-0.20 -
0.19 


0.00 -
0.01 


0.00 0.00 -
0.01 


0.00 0.01 0.00 0.00 0.01 0% 7% 0% 0% 3% 


Total 
QALYs 


6.52 6.59 6.44 6.51 6.60 6.23 -0.1 0.05 -
0.02 


-0.11 0.17 0.18 0.15 0.14 0.21 0.36 100% 100% 100% 100% 100
% 


Abbreviations: Edox, edoxaban; Apix, apixaban; Riva, rivaroxaban; Dab-150, dabigatran 150mg; Dab-110, dabigatran 110mg; Warf, warfarin 
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Table 77: Summary of costs by health state 


Health 
state 


Costs Increment: Edoxaban vs. comparator Absolute increment: Edoxaban vs. 
comparator 


% Absolute increment 
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Drug costs £6,600 £6,98
0 


£6,519 £6,911 £7,012 £599 -£380 £81 -£311 -£412 £6,001 £380 £81 £311 £412 £6,00
1 


44% 8% 18% 23% 61% 


Monitoring 
costs 


£0 £0 £0 £0 £0 £2,143 £0 £0 £0 £0 -£2,143 £0 £0 £0 £0 £2,14
3 


0% 0% 0% 0% 21% 


New IS 


Mild £214 £199 £220 £236 £194 £205 £15 -£6 -£22 £20 £9 £15 £6 £22 £20 £9 2% 1% 1% 1% 0% 


Moderate £489 £451 £502 £546 £462 £471 £38 -£13 -£57 £27 £18 £38 £13 £57 £27 £18 4% 1% 3% 1% 0% 


Severe £1,673 £1,54
4 


£1,718 £1,870 £1,582 £1,614 £129 -£45 -£197 £91 £59 £129 £45 £197 £91 £59 15% 5% 11% 5% 0% 


Post IS 


Mild £501 £464 £516 £551 £440 £480 £37 -£15 -£50 £61 £21 £37 £15 £50 £61 £21 4% 2% 3% 3% 0% 


Moderate £266 £245 £274 £298 £243 £258 £21 -£8 -£32 £23 £8 £21 £8 £32 £23 £8 2% 1% 2% 1% 0% 


Severe £498 £457 £514 £557 £453 £486 £41 -£16 -£59 £45 £12 £41 £16 £59 £45 £12 5% 2% 3% 2% 0% 


New HS 


Mild £170 £165 £190 £77 £71 £297 £5 -£20 £93 £99 -£127 £5 £20 £93 £99 £127 1% 2% 5% 5% 2% 


Moderate £176 £167 £198 £81 £75 £310 £9 -£22 £95 £101 -£134 £9 £22 £95 £101 £134 1% 2% 5% 6% 2% 


Severe £748 £701 £842 £344 £317 £1,315 £47 -£94 £404 £431 -£567 £47 £94 £404 £431 £567 5% 10% 23% 24% 7% 


Post HS 


Mild £121 £113 £136 £55 £50 £213 £8 -£15 £66 £71 -£92 £8 £15 £66 £71 £92 1% 2% 4% 4% 1% 


Moderate £50 £47 £57 £23 £21 £90 £3 -£7 £27 £29 -£40 £3 £7 £27 £29 £40 0% 1% 2% 2% 0% 


Severe £95 £89 £108 £44 £39 £170 £6 -£13 £51 £56 -£75 £6 £13 £51 £56 £75 1% 1% 3% 3% 1% 


SE 


New £41 £52 £72 £53 £49 £61 -£11 -£31 -£12 -£8 -£20 £11 £31 £12 £8 £20 1% 3% 1% 0% 0% 


Post £77 £95 £132 £99 £91 £113 -£18 -£55 -£22 -£14 -£36 £18 £55 £22 £14 £36 2% 6% 1% 1% 0% 


MI 


New £175 £154 £172 £217 £223 £179 £21 £3 -£42 -£48 -£4 £21 £3 £42 £48 £4 2% 0% 2% 3% 0% 


Post £10 £9 £10 £13 £13 £11 £1 £0 -£3 -£3 -£1 £1 £0 £3 £3 £1 0% 0% 0% 0% 0% 
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Health 
state 


Costs Increment: Edoxaban vs. comparator Absolute increment: Edoxaban vs. 
comparator 


% Absolute increment 
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Other Events 


Other ICH £163 £156 £212 £100 £135 £318 £7 -£49 £63 £28 -£155 £7 £49 £63 £28 £155 1% 5% 4% 2% 2% 


TIA £66 £67 £65 £47 £52 £57 -£1 £1 £19 £14 £9 £1 £1 £19 £14 £9 0% 0% 1% 1% 0% 


Non-ICH 
major bleed 


£680 £641 £875 £816 £894 £730 £39 -£195 -£136 -£214 -£50 £39 £195 £136 £214 £50 5% 20% 8% 12% 0% 


CRNMB £1,125 £1,14
1 


£1,382 £1,126 £1,136 £1,249 -£16 -£257 -£1 -£11 -£124 £16 £257 £1 £11 £124 2% 27% 0% 1% 1% 


Cost of 
death 


£2,019 £2,01
1 


£2,029 £2,011 £2,010 £2,044 £8 -£10 £8 £9 -£25 £8 £10 £8 £9 £25 1% 1% 0% 0% 0% 


Total costs £15,95
7 


£15,9
40 


£16,74
4 


£16,07
4 


£15,56
3 


£13,41
3 


£9 -£786 -£118 £395 £2,200 £861 £956 £1,77
0 


£1,81
5 


£9,82
8 


100% 100% 100% 100% 100% 


 


Table 78: Number of Events (per 1,000 patients) 


Health state Number of events 


Edoxaban Apixaban Rivaroxaban Dabigatran-
110mg 


Dabigatran-
150mg 


Warfarin 


Ischaemic Stroke 


Mild 76 71 78 84 62 67 


Moderate 34 31 34 38 70 26 


Severe 84 78 86 94 32 64 


Haemorrhagic Stroke 


Mild 22 20 24 10 9 34 


Moderate 9 8 10 4 4 13 


Severe 22 21 25 10 9 32 


Other Events 
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SE 13 16 22 17 16 17 


MI 93 82 91 115 118 88 


ICH 86 82 111 52 70 165 


TIA 94 95 92 67 74 80 


Other major bleed 513 485 658 616 672 546 


CRNMB 1,734 1,764 2,121 1,735 1,756 1,907 


Deaths 999 998 999 999 998 999 


 


Base-case analysis 


7.7.6 Please present your results in the following table. List interventions and comparator(s) from least to most expensive and 
present ICERs in comparison with baseline (usually standard care) and then incremental analysis ranking technologies in 
terms of dominance and extended dominance.  


The base case results for each comparator option are presented below. These results reflect the CHADS2 ≥ 2 patient subpopulation. The base 


case data sources and assumptions are presented in Table 46.  


In Table 79, ICERs are presented for each NOAC versus warfarin. Incremental results for edoxaban versus each NOAC are presented in Table 


80. 
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Table 79: Base-case results. 


Technologies 
Total costs 


(£) 
Total LYG 


(discounted) 
Total 


QALYs 
Incremental 


costs (£) 


Incremental 
LYG 


(discounted) 


Incremental 
QALYs 


ICER (£) 
versus 


baseline 
(QALYs) 


ICER (£) 
incremental 


(QALYs) 


Warfarin £13,412.98 8.55 6.32 - - - - - 


Dabigatran 150mg £15,563 8.88 6.60 £2,150 0.34 0.28 £7,645.43 £7,645.43 


Apixaban £15,940 8.87 6.59 £377 -0.01 -0.01 £9,382.94 Strictly 
dominated 


Edoxaban £15,957 8.79 6.52 £17 -0.08 -0.07 £12,880.91 Strictly 
dominated 


Dabigatran 110mg  £16,074 8.80 6.51 £117 0.01 0.00 £13,565.23 Strictly 
dominated 


Rivaroxaban £16,744 8.69 6.44 £670 -0.10 -0.08 £28,180.18 Strictly 
dominated 


Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 
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Table 80: Incremental base-case results for edoxaban versus NOACs 


Technologies Incremental costs (£) Incremental LYG (discounted) Incremental QALYs ICER (£) versus baseline 
(QALYs) 


Dabigatran 150mg £394 -0.09 -0.08 Dominated 


Apixaban £17 -0.08 -0.07 Dominated 


Dabigatran 110mg -£117 -0.01 0.00 Less effective 


Rivaroxaban -£787 0.10 0.08 Dominant 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 
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Sensitivity analyses 


7.7.7 Please present results of deterministic sensitivity analysis. Consider 
the use of tornado diagrams.  
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Figure 24 to   
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Figure 53 show the results of the deterministic sensitivity analysis for edoxaban 


compared with each comparator in the model. The graphs present the effect of 


uncertainty around estimates for various parameters on the net monetary benefit 


(NMB). For each comparison, tornado diagrams show the impact of the variables 


with the greatest effect on NMB, and subsequently, the relationship between 


variation in the top 5 parameters and NMB is also shown graphically. The 


comparisons versus edoxaban are presented in the following order: apixaban, 


rivaroxaban, dabigatran 110 mg, dabigatran 150 mg, warfarin. 


The model also provides the option to present the impact of uncertainty around the 


same variables on the ICER, however in many of the scenarios in the analysis the 


incremental result for edoxaban versus the other NOACs fell in the three quadrants 


of the cost-effectiveness plane that are not associated with a numerical ICER (i.e. 


edoxaban was dominant to, dominated by, or less effective than the comparator). As 


such, the ICERs presented in the sensitivity analysis were expressed as the ratio of 


the incremental costs versus the incremental QALYs, regardless of the quadrant the 


estimate falls in. This results in a negative ICER for both dominant and dominated 


scenarios. The results of the PSA should be consulted to interpret these results, 


where the proportion of cost-effectiveness estimates in each quadrant of the cost-


effectiveness plane are presented. 
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Figure 24: Tornado diagram; Edoxaban vs apixaban  
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Figure 25: Sensitivity analysis; Apixaban total drug cost per month (Edoxaban vs 


apixaban) 


 


The chart shows the effect on net benefit as the monthly cost of apixaban changes. 


At a monthly cost of £95 the net benefit is £1,501, compared to -£3,715 when the 


cost is £45. 


Figure 26: Sensitivity analysis; Edoxaban total drug cost per month (Edoxaban vs 


apixaban) 
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The chart shows the effect on net benefit as the monthly cost of edoxaban changes. 


At a monthly cost of £95 the net benefit is £-4,646, compared to -£516 when the cost 


is £45. 


Figure 27: Sensitivity analysis; Starting age (Edoxaban vs apixaban) 


 


The chart shows the effect on net benefit as the starting age increases. If the starting 


age is 45 the net benefit is £-3,868, compared to -£643 when the starting age is 80. 
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Figure 28: Sensitivity analysis; Monitoring cost per month: Edoxaban (Edoxaban vs 


apixaban) 


 


The chart shows the effect on net benefit as the monthly monitoring cost of edoxaban 


increases. At a monthly cost of £0, the net benefit is -£1,500 compared to -£6,400 


when the cost is £50. 


Figure 29: Sensitivity analysis; Acute mortality: Non-ICH major bleed (Edoxaban vs 


apixaban) 
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The chart shows the effect on net benefit as the acute mortality risk of non-ICH major 


bleed increases. At a risk of 0% the net benefit is £-1,600, compared to -£7,600 when 


the risk is 50%. 


Figure 30: Tornado diagram; Edoxaban vs rivaroxaban 
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Figure 31: Sensitivity analysis; Starting age (Edoxaban vs rivaroxaban) 


 


The chart shows the effect on net benefit as the starting age increases. If the starting 


age is 45 the net benefit is £6,302, compared to £1,193 when the starting age is 80. 


Figure 32: Sensitivity analysis; Edoxaban, total drug cost per month (Edoxaban vs 


rivaroxaban) 
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The chart shows the effect on net benefit as the monthly cost of edoxaban changes. 


At a monthly cost of £45 the net benefit is £4,374, compared to -£788 when the cost 


is £95. 


Figure 33: Sensitivity analysis; Rivaroxaban, total drug cost per month (Edoxaban vs 


rivaroxaban) 


 


The chart shows the effect on net benefit as the monthly cost of rivaroxaban 


changes. At a monthly cost of £45 the net benefit is £491, compared to £5,591 when 


the cost is £95. 
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Figure 34: Sensitivity analysis; Monthly monitoring cost for edoxaban (Edoxaban vs 


rivaroxaban) 


 


 


The chart shows the effect on net benefit as the monthly monitoring cost for 


edoxaban is varied. At a monthly cost of £0 the net benefit is £2,400, compared to -


£2,596 when the cost is £50. 
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Figure 35: Sensitivity analysis; Acute mortality: Non-ICH major bleed (Edoxaban vs 


rivaroxaban) 


 


 


The chart shows the effect on net benefit as the acute mortality risk of a non-ICH 


major bleed increases. At a risk of 0% the net benefit is £2,420, compared to -


£32,609 when the risk is 50%. 
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Figure 36: Tornado diagram; Edoxaban vs dabigatran 110mg 


 


Figure 37: Sensitivity analysis; Edoxaban total drug cost per month (Edoxaban vs 


dabigatran 110mg) 
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The chart shows the effect on net benefit as the monthly cost of edoxaban changes. 


At a monthly cost of £95 the net benefit is -£3,046, compared to -£2,116 when the 


cost is £45. 


Figure 38: Sensitivity analysis; Edoxaban total monitoring cost per month (Edoxaban 


vs dabigatran 110mg) 


 


The chart shows the effect on net benefit as the monthly monitoring cost for 


edoxaban changes. At a monthly cost of £0 the net benefit is £163, compared to -


£4,845 when the monthly cost is £50. 
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Figure 39: Sensitivity analysis; Starting age (Edoxaban vs dabigatran 110mg)  


 


The chart shows the effect on net benefit as the starting age increases. At a starting 


age of 45 the net benefit is -£1,200, compared to £221 when the starting age is 80. 


Figure 40: Sensitivity analysis; Edoxaban: Other-cause discontinuation per month 


(Edoxaban vs dabigatran 110mg) 
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The chart shows the effect on net benefit as other-cause discontinuation increases. 


At a discontinuation rate of 0% the net benefit is £163, compared to £1,223 when the 


rate is 11%. 


 


Figure 41: Sensitivity analysis; Acute mortality: Non-ICH major bleed (Edoxaban vs 


dabigatran 110mg) 


 


The chart shows the effect on net benefit as acute mortality of a non-ICH major bleed 


increases. At a risk of 0% the net benefit is £163, compared to -£3,286 when the risk 


is 50%. 
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Figure 42: Tornado diagram; Edoxaban vs dabigatran 150mg  


 


Figure 43: Sensitivity analysis; Starting age (Edoxaban vs dabigatran 150mg) 


 


The chart shows the effect on net benefit as the starting age is varies. At a starting of 


45 the net benefit is £9,544, compared to -£405 when the age is 80. 
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Figure 44: Sensitivity analysis; Dabigatran total drug cost per month (Edoxaban vs 


dabigatran 150mg) 


 


The chart presents the effect on net benefit as the monthly cost of dabigatran is 


varied. At a monthly cost of £50 the net benefit is -£4,350, compared to £895 when 


the cost is £95. 


Figure 45: Sensitivity analysis; Edoxaban total drug cost per month (Edoxaban vs 


dabigatran 150mg) 
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This chart shows the effect on net benefit as the monthly cost of edoxaban is varied. 


At a monthly cost of £45 the net benefit is -£103, compared to -£5,265 when the cost 


is £95. 


Figure 46: Sensitivity analysis; Edoxaban total monitoring cost per month (Edoxaban 


vs dabigatran 150mg) 


 


The chart shows the effect on net benefit as the monthly monitoring cost for 


edoxaban is increased. At a monthly cost of £0, the net benefit is -£2,000 compared 


to -£7,074 when the monthly cost is £50. 
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Figure 47: Sensitivity analysis; Acute mortality: Non-ICH major bleed (Edoxaban vs 


dabigatran 150mg) 


 


The chart shows the effect on net benefit as the acute mortality risk for a non-ICH 


major bleed is increased. At a risk of 0%, the net benefit is -£2,056 compared to -


£7,785 when the risk is 50%. 
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Figure 48: Tornado diagram; Edoxaban vs warfarin  


 


 


Figure 49: Sensitivity analysis; Starting age (Edoxaban vs warfarin) 
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The chart shows the effect on net benefit as the starting age is varied. At a starting 


age of 45 the net benefit is £8,206, compared to -£149 when the starting age is 80. 


Figure 50: Sensitivity analysis; Edoxaban total drug cost per month (Edoxaban vs 


warfarin) 


 


This chart presents the effect on net benefit as the monthly cost of edoxaban is 


varied. At a monthly drug cost of £95, the net benefit is -£1,667 compared to £3,227 


when the monthly cost is £45. 
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Figure 51: Sensitivity analysis; Edoxaban total monitoring cost per month (Edoxaban 


vs warfarin) 


 


The chart shows the effect on net benefit as the monthly monitoring cost for 


edoxaban is increased. At a monthly cost of £0 the net benefit is £1,406, compared 


to -£3,661 when the cost is £50. 
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Figure 52: Sensitivity analysis; Acute mortality: Non-ICH major bleed (Edoxaban vs 


warfarin) 


 


The chart shows the effect on net benefit as the acute mortality for non-ICH major 


bleed is varied. When the mortality risk is equal to 0%, the net benefit is £1,406, 


compared to -£15,851 when the risk is 50%. 
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Figure 53: Sensitivity analysis; Other-cause mortality adjustment factor (Edoxaban vs 


warfarin) 


 


 


The chart shows the effect on net benefit as the other-cause mortality adjustment 


factor is varied. When the adjustment factor is equal to 1 (no increase in risk over 


time), the net benefit is £2,135, compared to £204 when the adjustment factor is 2.5. 
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7.7.8 Please present the results of a PSA, and include scatter plots and 
cost-effectiveness acceptability curves.  


Figure 54 to Figure 58 present scatter plots displaying the incremental results of the 


PSA, for edoxaban compared with each comparator arm in the model. 


Figure 54: Edoxaban vs. apixaban 


 


Figure 55: Edoxaban vs. rivaroxaban 
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Figure 56: Edoxaban vs. dabigatran 110mg 


 


Figure 57: Edoxaban vs. dabigatran 150 mg 
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Figure 58: Edoxaban vs. warfarin 


 


Figure 59 and Figure 60 present the cost-effectiveness acceptability curves (CEACs). 


Table 81 displays the probability of each treatment option being the most cost-


effective option for each willingness to pay threshold, and Table 82 displays the 


probability of edoxaban being cost-effective compared to each comparator arm. 


Figure 59: Cost-effectiveness acceptability curve (probability of being most cost-


effective option) 


 


  







 


Edoxaban, Daiichi Sankyo Page 239 of 266 


Figure 60: Cost-effectiveness acceptability curve (pairwise comparison of the 


probability of edoxaban being cost-effective compared to each comparator) 


 


Table 81: Probability of being most cost-effective option, at different WTP thresholds 


Comparator £20,000 £30,000 


Edoxaban 2.9% 3.4% 


Apixaban 24.7% 32.6% 


Rivaroxaban 1.4% 2.0% 


Dabigatran  110mg 9.6% 11.1% 


Dabigatran 150mg 24.6% 28.3% 


Warfarin 36.8% 22.6% 


 


Table 82: Probability of edoxaban being cost-effective versus each comparator arm, at 


different WTP thresholds 


Comparator £20,000 £30,000 


Edoxaban - - 


Apixaban 28.1% 25.8% 


Rivaroxaban 87.7% 86.2% 


Dabigatran 110mg 61.2% 60.7% 


Dabigatran 150mg 37.4% 37.1% 


Warfarin 47.1% 57.1% 


7.7.9 Please present the results of scenario analysis. Include details of 
structural sensitivity analysis. 


Scenario analyses were undertaken around hazard ratios for TIA and CRNMB.  The 


base case analysis assumes values of 1 where data were not available; in the 
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scenario analysis, all values of 1 were changed to 0.93 and 0.72 for TIA and 1.19 


and 1.25 for CRNBM. 


When a value of 0.93 or 0.72 was used there was no difference to the overall results, 


i.e. treatment options were in the same order as the base case. Table 83 to Table 86 


show the results of the scenario analysis. 
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Table 83: Data gaps for TIA hazard ratios: 0.93 


Technologies Total costs (£) Total LYG 
(discounted) 


Total QALYs Incremental 
costs (£) 


Incremental 
LYG 
(discounted) 


Incremental 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) incremental 
(QALYs) 


Warfarin £13,413 8.547 6.32 - - - - - 


Dabigatran 150mg £15,565 8.888 6.60 £1,798 0.437 0.28 £6,421 £6,421 


Dabigatran 110mg £15,935 8.869 6.58 -£22 0.08 0.07 £9,700 Strictly dominated 


Edoxaban £15,957 8.789 6.51 -£117 -0.007 0 £13,389 Strictly dominated 


Apixaban £16,074 8.796 6.51 £509 -0.092 -0.09 £14,005 Strictly dominated 


Rivaroxaban £16,740 8.694 6.43 £805 -0.175 -0.15 £30,245 Strictly dominated 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


Table 84: Data gaps for TIA hazard ratios: 0.72 


Technologies Total costs (£) Total LYG 
(discounted) 


Total QALYs Incremental 
costs (£) 


Incremental 
LYG 
(discounted) 


Incremental 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) incremental 
(QALYs) 


Warfarin £13,413 8.547 6.32 - - - - - 


Dabigatran 150mg £15,570 8.902 6.61 £2,157 0.45 0.29 £7,438 £7,438 


Dabigatran 110mg £15,921 8.869 6.58 £351 -0.033 -0.03 £9,646 Strictly dominated 


Edoxaban £15,957 8.789 6.51 £36 -0.08 -0.07 £13,389 Strictly dominated 


Apixaban £16,074 8.796 6.51 £117 0.007 0 £14,005 Strictly dominated 


Rivaroxaban £16,726 8.694 6.58 £652 -0.102 0.07 £12,742 Strictly dominated 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 
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Table 85: Data gaps for CRNMB hazard ratios: 1.19 


Technologies Total costs (£) Total LYG 
(discounted) 


Total QALYs Incremental 
costs (£) 


Incremental 
LYG 
(discounted) 


Incremental 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) incremental 
(QALYs) 


Warfarin £13,413 8.547 6.32 - - - - - 


Dabigatran 150mg £15,778 8.883 6.60 £2,365 0.34 0.28 £8,446 £8,446 


Edoxaban £15,957 8.789 6.51 £179 -0.09 -0.09 £13,389 Strictly dominated 


Dabigatran 110mg £16,156 8.869 6.58 £199 0.08 0.07 £10,550 Strictly dominated 


Apixaban £16,287 8.796 6.51 £131 -0.07 -0.07 £15,126 Strictly dominated 


Rivaroxaban £16,774 8.694 6.43 £487 -0.10 -0.08 £30,555 Strictly dominated 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


Table 86: Data gaps for CRNMB hazard ratios: 1.25 


Technologies Total costs (£) Total LYG 
(discounted) 


Total QALYs Incremental 
costs (£) 


Incremental 
LYG 
(discounted) 


Incremental 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) incremental 
(QALYs) 


Warfarin £13,413 8.547 6.32 - - - - - 


Dabigatran 150mg £15,846 8.883 6.60 £2,433 0.34 0.28 £8,689 £8,689 


Edoxaban £15,957 8.789 6.51 £111 -0.09 -0.09 £13,389 Strictly dominated 


Dabigatran 110mg £16,224 8.869 6.58 £267 0.08 0.07 £10,812 Strictly dominated 


Apixaban £16,355 8.796 6.51 £131 -0.07 -0.07 £15,484 Strictly dominated 


Rivaroxaban £16,774 8.694 6.43 £419 -0.10 -0.08 £30,555 Strictly dominated 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 
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7.7.10 What were the main findings of each of the sensitivity analyses? 


The deterministic sensitivity analysis shows that there for all the comparators the cost 


of treatment, monitoring cost and patients starting age are among the top five 


variables with the largest effect on the results. Acute mortality for major non-ICH 


bleed was a clinical input which had one of the greater impacts on NMB. Utility 


values in the model had limited effect on the results with the utility of stable AF and 


post-event utility of MI and HS being in the top 10 variables. 


7.7.11 What are the key drivers of the cost-effectiveness results? 


As identified by the deterministic sensitivity analysis, the key inputs driving the results 


of the model include the patients starting age, costs associated with the intervention 


(drug and monitoring costs), utility of patients in the Stable AF health state, and rate 


of other-cause discontinuation. 


7.8 Validation 


7.8.1 Please describe the methods used to validate and quality assure the 
model. Provide references to the results produced and cross-
reference to evidence identified in the clinical, quality of life and 
resources sections.  


Validation was assessed using two primary criteria, internal (verification) and external 


consistency (validation). Internal validity addresses whether the model has been 


implemented correctly, and examines the extent to which the mathematical 


calculations are performed correctly and are consistent with the model’s 


specifications. Face validation helps ensure a model is constructed and used in 


accord with most current medical science and best available evidence. This process 


enhances credibility with experts and increases acceptance of results. 


Internal validity was assessed firstly using the techniques of extreme value analysis, 


where minimum and maximum values for appropriate parameter values were 


substituted, parallel inputs for all interventions for efficacy, costs and utilities, and 


logical consistency tests. Secondly, equations (i.e. those for converting rates to 


probabilities) were validated against their source, and coding accuracy was checked 


by verification of separate parts of a model one by one. 


External consistency was assessed by assessing the face validity of the model, and 


comparing the results of the analysis against published results (cross validation). For 


the model structure, it was assessed whether the model includes all aspects of the 


patient pathway considered important, and whether they are related in ways 


consistent with medical science. It was also assessed whether the best available 


data sources were used, and whether the setting, population, interventions, 


outcomes, assumptions, and time horizons correspond to those of decision problem. 


A comparison of the results of the model with the results of published models is 


discussed in further detail in Section 7.10.1. 
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7.9 Subgroup analysis 


7.9.1 Please specify whether analysis of subgroups was undertaken and 
how these subgroups were identified. Were they identified on the 
basis of an a priori expectation of differential clinical or cost 
effectiveness because of known, biologically plausible, 
mechanisms, social characteristics or other clearly justified factors? 
Cross-reference the response to section 6.3.7. 


Subgroup analysis was undertaken focusing on groups of patients with different risks 


of stroke (CHADS2 ≥ 3), and time in therapeutic range (cTTR ≥ 60%). Subgroups 


were selected in line with the NICE scope. 


7.9.2 Please clearly define the characteristics of patients in the subgroup. 


Details of the patients in the subgroups are presented in Section 6.3.7. 


7.9.3 Please describe how the statistical analysis was undertaken. 


Hazard ratios for each event for each comparator compared with edoxaban were 


generated from the NMA. Limited data was available to inform the NMA for the 


subgroups (data availability is presented in Section 7.3.1). Baseline annual event 


rates for edoxaban were extracted from the ENGAGE AF-TIMI 48 trial for each 


subgroup. Transition probabilities were calculated using the methodology presented 


in Section 7.3.2, where the edoxaban annual event rates were converted to a 


monthly probability and adjusted for patient age in each cycle of the model, and the 


hazard ratios were applied multiplicatively to the edoxaban monthly probabilities to 


generate monthly probabilities for each comparator arm. Where there were no 


available data for an event, it was assumed that the hazard ratio was equivalent to 


the hazard ratio estimated in the base case analysis (i.e. for all patients). 


7.9.4 What were the results of the subgroup analysis/analyses, if 
conducted? Please present results in a similar table as in 
section 7.7.6 (Base-case analysis). 


Results of the subgroup analyses are presented in Table 87 and Table 88. The 


ICERs for the CHADS2 ≥ 3 subgroup were lower than those for the base case 


scenario, while the ICERs for the cTTR ≥ 60% subgroup were higher than those for 


the base case scenario.  
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Table 87: Subgroup analysis - patients with CHADS2 ≥ 3 


Technologies Total costs 
(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Increment
al QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) incremental 
(QALYs) 


Warfarin £14,773.64 8.23 6.04 - - - - - 


Dabigatran 150mg £16,401.32 8.67 6.41 £1,627.68 0.44 0.37 £4,379.32 Extendedly dominated 


Apixaban £16,538.65 8.79 6.51 £137.33 0.12 0.10 £3,719.30 £3,719.30 


Edoxaban £16,815.02 8.58 6.33 £276.38 -0.21 -0.18 £7,012.02 Strictly dominated 


Dabigatran 110mg £16,921.57 8.58 6.31 £106.54 0.00 -0.01 £7,751.80 Strictly dominated 


Rivaroxaban £17,617.49 8.50 6.25 £695.92 -0.08 -0.06 £13,166.30 Strictly dominated 


 


Table 88: Subgroup analysis - cTTR ≥ 60% 


Technologies Total costs 
(£) 


Total 
LYG 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 


Increment
al QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) incremental 
(QALYs) 


Warfarin £12,926.46 8.60 6.36 - - - - - 


Dabigatran 150mg £15,486.55 8.87 6.58 £2,560.09 0.27 0.22 £11,738.32 £11,738.32 


Dabigatran 110mg £15,947.46 8.79 6.50 £460.91 -0.08 -0.08 £22,267.98 Strictly dominated 


Edoxaban £15,957.51 8.79 6.51 £10.05 0.01 0.01 £20,375.95 Strictly dominated 


Apixaban £16,003.09 8.86 6.57 £45.57 0.07 0.06 £14,662.97 Strictly dominated 


Rivaroxaban £16,724.55 8.71 6.45 £721.46 -0.15 -0.13 £46,795.19 Strictly dominated 
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7.9.5 Were any obvious subgroups not considered? If so, which ones, 
and why were they not considered? Please refer to the subgroups 
identified in the decision problem in section 5. 


No relevant subgroups specified in the scope were excluded from the analysis. 


7.10 Interpretation of economic evidence  


7.10.1 Are the results from this economic evaluation consistent with the 
published economic literature? If not, why do the results from this 
evaluation differ, and why should the results in the submission be 
given more credence than those in the published literature? 


The systematic review detailed in Section 7.1 did not identify any economic 


evaluations which estimated the cost-effectiveness of edoxaban in AF. However, one 


economic evaluation was identified that was based in a UK setting, which compared 


apixaban to dabigatran and rivaroxaban in AF patients suitable for VKA therapy. 130 


This analysis used a Markov model with a lifetime time horizon. In this study, 


apixaban was estimated to be a cost-effective option when compared to the other 


NOACs: the estimated ICER for dabigatran 110mg versus apixaban was £4,497, for 


dabigatran 150mg the ICER was £9,611, and for rivaroxaban the ICER was £5,305. 


In the current study, apixaban is a dominant treatment strategy compared to 


rivaroxaban and dabigatran 110mg, while compared to the dabigatran 150mg 


comparator, apixaban produces fewer QALYs. 


Differences in results between this evaluation and previously published evaluation 


may result from several key data inputs used between the models, notably the 


patient age (age was demonstrated to be a key driver of the model in Section 7.7.11; 


patients in this evaluation are younger than patients in the apixaban and rivaroxaban 


evaluations), quality of life for Stable AF patients, and assumptions around 


discontinuation. The patients in the ENGAGE AF-TIMI 48 trial had a CHADS2 score 


of 2 or greater, while in the trials for the other comparators (dabigatran and 


apixaban), a third of patients had a CHADS2 score of less than 2. Therefore the 


baseline event rates and patient characteristics in this model will not reflect the same 


patient population as these two comparators. The differences in the results may also 


reflect the differences in the different model structures: in this evaluation, there was 


no limit placed on the number of recurrent events that a patient could experience, 


while in previous submissions, patients were limited to one recurrent event.  


The results in the submission should be given more credence than preceding 


evaluations due to the research methods and assumptions employed in the 


evaluation. The model was designed based on previous economic analyses that 


were submitted to NICE, since the critique from the ERGs provided a firm basis on 


which to inform the best techniques and assumptions to use in the model. Utility 


values for Stable AF patients were collected in the ENGAGE AF-TIMI 48 clinical trial, 


and are therefore more representative of the patients in the evaluation than 


estimated published in the literature relating to other studies. 
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7.10.2 Is the economic evaluation relevant to all groups of patients who 
could potentially use the technology as identified in the decision 
problem in section 5? 


Edoxaban is licensed for use in adult patients with nonvalvular atrial fibrillation with 


one of more of the following risk factors: congestive heart failure, hypertension, age ≥ 


75 years, diabetes mellitus, prior stroke or transient ischaemic attack. The inclusion 


criteria for the ENGAGE AF-TIMI 48 trial was patients with a CHADS2 score of 2 or 


greater. Therefore the baseline event rates and patient characteristics in the model 


may not be fully representative of the licensed patient population since patients with 


a CHADS2 score of 1 are not included. 


For both the primary efficacy and safety endpoints the HRs are stable across the 


range of CHADS2 scores and therefore it is reasonable to expect that the overall HR 


for the study as a whole for subjects with CHADS2 scores of 2 to 6 would also apply 


to subjects with a CHADS2 score of 1. Furthermore the ENGAGE AF-TIMI 48 study 


enrolled a large number of subjects with CHADS2 score of 2 and so the extrapolation 


to CHADS2 1 scores is reasonable. 


Extrapolating the results for subjects with a CHADS2 score of 2 and higher to those 


with a CHADS2 score of 1 is appropriate because there is no fundamental difference 


in the pathophysiology of a subject’s coagulation system by different levels of 


CHADS2 score. The ESC has made similar extrapolations in the recommendations 


for other anticoagulants e.g. VKA and rivaroxaban for which studies included 


CHADS2 scores greater than or equal to 2, as was done for edoxaban. 


7.10.3 What are the main strengths and weaknesses of the evaluation? 
How might these affect the interpretation of the results? 


The main strength of the economic evaluation lies in the comprehensive model 


structure fed by a robust clinical trial and extensive research to populate it. The 


economic model builds on recommendations from previous technology appraisals 


and good practice in published economic models.  


The model was developed over the course of the ENGAGE AF-TIMI 48 study in 


consultation with UK clinical and health economic experts (as described in Section 


7.3.5), ensuring that the model clinical pathway is in line with UK clinical practice and 


the most appropriate inputs are utilised.  


The main weakness of the analysis is the lack of evidence for certain parameters 


which were not found despite a thorough systematic review. Evidence for all 


outcomes of interest were not published for all comparators e.g. full details of stroke 


severity for all modified Rankin scale categories, and outcomes on TIA not included 


in comparators clinical trials. 


Data on baseline risk and patient characteristics were based on the ENGAGE AF-


TIMI 48 trial, which enrolled patients who may not completely representative of UK 


AF patients or the patients who are licensed for edoxaban.  


There are often concerns that the effectiveness of different treatments in clinical 


practice will be less than that the efficacy observed in clinical trials, and that event 
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costs underestimated and quality of life overestimated in economic models as a 


result. The strengths of the analysis and the extensive sensitivity analysis suggest 


that the results of the model are robust. 


7.10.4 What further analyses could be undertaken to enhance the 
robustness/completeness of the results? 


Extensive sensitivity analyses (deterministic and probabilistic) were undertaken to 


determine the robustness of the results. Further evidence generation programmes 


may improve the overall robustness of the analysis, such as a head-to-head trial of 


the licensed NOACS and warfarin. 
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Section C – Implementation 


8 Assessment of factors relevant to the NHS and 


other parties  


8.1 How many patients are eligible for treatment in 


England and Wales? Present results for the full 


marketing authorisation/CE marking and for any 


subgroups considered. Also present results for the 


subsequent 5 years. 


The eligible population in Egland and wales was estimated based on population 


statistics, prevalence and incidence of AF and treatment patterns. Estimations were 


based on the following assumptions: 


 The population size for people aged over 18 years old in England and Wales 


was estimated to be 43,404,300 in 2015 78 and was assumed to grow at a 


0.5% annual rate.  


 The prevalence of AF (existing cases) was estimated at 1.76% per year in 


England, according to the GRASP-AF registry5 and 1.85% in Wales according 


to data from the National Health Service (NHS) Quality and Outcomes 


Framework for 2012/2013.6 This led to a weighted average of 1.765% 


 The incidence of AF (new cases) was assumed to be 0.05% per year. 51 


 The proportion of patients with non-valvular AF was further assumed to be 


75% 45, and 78.8% of these patients at risk of stroke (i.e., with a CHADS2 risk 


score ≥1)46.  


 Of those patients with NVAF at risk of stroke, approximately 90% was 


assumed to seek treatment for their condition in 2015-2017, and 


approximately 91% in 2018 onwards.  
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Table 89: Estimation of population eligible for treatment with edoxaban 


  
 


2015 2016 2017 2018 2019 


Population 43,404,300     


Annual population growth 0.5% 0.5% 0.5% 0.5% 
 


Prevalence rate 1.765%     


Incidence rate  0.05% 0.05% 0.05% 0.05% 


Number of eligible patients 766,086 787,514 809,039 830,664 852,388 


Proportion of NVAF 75.00% 75.00% 75.00% 75.00% 75.00% 


Proportion at risk of stroke 78.80% 78.80% 78.80% 78.80% 78.80% 


Proportion of patients treated   90.0% 90.0% 90.0% 91.0% 91.0% 


Proportion of patients non-OAC (Aspirin / 
Clopidogrel) 


14.7% 11.3% 10.0% 10.0% 10.0% 


Number of OAC treated patients   347,724 371,399 387,209 402,066 412,581 
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8.1 What assumption(s) were made about current treatment 


options and uptake of technologies? 


Current treatment options included warfarin, rivaroxaban, dabigatran, apixaban and 


edoxaban. No additional treatment was assumed to be entering the market in the next 5 


years, and none of the NOACs will be available as generics in the period. NOACs were 


assumed to be used increasingly instead of warfarin. 


8.2 What assumption(s) were made about market share (when 


relevant)?  


Warfarin was assumed to have the highest market share currently and over the next five 


years. 


NOACS were assumed to be used increasingly, with their joint market share doubling over 5 


years. 


Within the NOAC market, we assumed edoxaban would take market shares from the other 


NOACs proportionally to their respective market shares, i.e. mostly from dabigatran, followed 


by apixaban and then rivaroxaban. 


Table 90 outlines the detailed market shares without edoxaban and the projected uptake of 


edoxaban assuming a positive recommendation for preventing stroke and systemic 


embolism in people with atrial fibrillation presenting for treatment. 


Table 90: Current and future competitor market share 


 2015 2016 2017 2018 2019 


World without edoxaban 


Warfarin XXXXX XXXXX XXXXX XXXXX XXXXX 


NOACs XXXXX XXXXX XXXXX XXXXX XXXXX 


Within NOACs:      


Rivaroxaban XXXXX XXXX XXXX XXXX XXXX 


Dabigatran XXXXX XXXXX XXXXX XXXXX XXXXX 


Apixaban XXXXX XXXXX XXXXX XXXXX XXXXX 


World with edoxaban 


Warfarin XXXXX XXXXX XXXXX XXXXX XXXXX 


NOACs XXXXX XXXXX XXXXX XXXXX XXXXX 


Within NOACs:      


Rivaroxaban XXXX XXXX XXXX XXXX XXXX 


Dabigatran XXXXX XXXXX XXXXX XXXXX XXXXX 


Apixaban XXXXX XXXXX XXXXX XXXXX XXXXX 


Edoxaban XXXX XXXX XXXX XXXXX XXXXX 
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8.3 In addition to technology costs, please consider other 


significant costs associated with treatment that may be of 


interest to commissioners (for example, procedure codes 


and programme budget planning). 


The cost-effectiveness model described in Section 7.2 was used to derive annual costs of 


AF with each treatment at a five-year time horizon. These annual costs include intervention 


costs, including monitoring for patients receiving warfarin, and the costs of stroke, other 


cardiovascular events (i.e. myocardial infarction), and adverse events such as bleeds. 


Table 91 lists these annual costs by treatment option. 


Table 91: Annual costs used in budget impact calculations 


 Year 1 Year 2 Year 3 Year 4 Year 5 


Edoxaban £1,290 £1,346 £1,373 £1,387 £1,385 


Apixaban £1,294 £1,344 £1,367 £1,379 £1,374 


Rivaroxaban £1,353 £1,416 £1,446 £1,463 £1,461 


Dabigatran £1,259 £1,303 £1,323 £1,335 £1,332 


Warfarin £937 £1,030 £1,087 £1,129 £1,152 


 


8.4 What unit costs were assumed? How were these 


calculated? If unit costs used in health economic 


modelling were not based on national reference costs or 


the PbR tariff, which HRGs reflected activity?  


Table 92 presents the unit costs assumed in the budget impact calculations. These are the 


same as presented in Section 7.5 with the cost-effectiveness model. 


Table 92: Unit costs used in budget impact calculations 


 Unit cost Source 


Intervention costs 


Edoxaban £ 2.10 Daiichi Sankyo 


Apixaban £ 2.20 
BNF 68 


121
 


Rivaroxaban £ 2.10 BNF 68 
121


 


Dabigatran £ 2.20 BNF 68 
121


 


Warfarin £ 0.11 BNF 68 
121


 


Monitoring (per month) £ 22.09 NHS Costing Template for dabigatran 
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 Unit cost Source 


Acute event costs 


Ischaemic stroke £ 3,683 - £ 26 240 Luengo-Fernandez et al. 2012 
123


 


Haemorrhagic stroke £ 10,723 - £ 46,598 Luengo-Fernandez et al. 2012 
123


 


Systemic embolism £ 4,285 Luengo-Fernandez et al. 2012 
123


 


Myocardial infarction £ 2,446 NHS Reference Costs 2013 
124


 


Other ICH £ 2,589 NHS Reference Costs 2013 
124


 


TIA £938 NHS Reference Costs 2013 
124


 


Non-ICH major bleed £ 1,803 NHS Reference Costs 2013 
124


 


CRNM bleed £ 883 NHS Reference Costs 2013 
124


 


Post-event costs (per month) 


Ischaemic stroke £ 193 - £ 571 Luengo-Fernandez et al. 2012 
123


 


Haemorrhagic stroke £ 193 - £ 571 Luengo-Fernandez et al. 2012 
123


 


Systemic embolism £ 193 Luengo-Fernandez et al. 2012 
123


 


Myocardial infarction £ 4 NHS Reference Costs 2013 
124


 


Cost of death 


Death £ 2,902 Luengo-Fernandez et al. 2012 
123


 


 


8.5 Were there any estimates of resource savings? If so, what 


were they? 


Edoxaban is not expected to lead to any additional resource savings than those realised by 


preventing strokes and adverse events. 


8.6 What is the estimated annual budget impact for the NHS in 


England and Wales? 


The estimated annual budget impact of edoxaban for the NHS in England and Wales is 


approximately £9,731 in Year 1 rising to approximately £323,115 in Year 5 ( 
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Table 93). 
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Table 93. Annual budget impact for NHS in England and Wales 


 2015 2016 2017 2018 2019 


World without edoxaban 
Warfarin £256,052,108 £297,357,221 £324,313,771 £346,482,420 £360,768,880 


NOACs      


Rivaroxaban £10,065,883 £11,189,012 £11,833,289 £12,272,492 £12,431,854 


Dabigatran £66,465,127 £74,626,018 £80,741,349 £86,611,070 £90,667,953 


Apixaban £18,570,624 £21,071,877 £23,008,247 £24,949,668 £26,350,671 


Total cost £351,153,742 £404,244,127 £439,896,657 £470,315,650 £490,219,357 


World with edoxaban 
Warfarin £256,052,108 £297,357,221 £324,313,771 £346,482,420 £360,768,880 


NOACs      


Rivaroxaban £9,973,708 £11,055,785 £11,663,858 £12,070,811 £12,211,790 


Dabigatran £65,856,493 £73,667,552 £79,358,577 £84,696,303 £88,291,071 


Apixaban £18,400,569 £20,795,646 £22,596,629 £24,358,975 £25,598,708 


Edoxaban £880,596 £1,415,151 £2,077,862 £2,925,154 £3,672,024 


Total cost £351,163,473 £404,291,355 £440,010,697 £470,533,663 £490,542,472 


Budget impact £9,731 £47,228 £114,041 £218,013 £323,115 
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8.7 Are there any other opportunities for resource 


savings or redirection of resources that it has not 


been possible to quantify? 


No. 
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Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as this 


may result in your information being displaced or unreadable. Any supporting documents 


should be emailed to us separately as attachments or sent on a CD.  


 


If you have any further queries on the technical issues raised in this letter then please 


contact Christian Griffiths, Technical Lead (christian.griffiths@nice.org.uk). Any procedural 


questions should be addressed to Bijal Joshi, Project Manager (bijal.joshi@nice.org.uk) in 


the first instance.  


 


Yours sincerely  


 


Janet Robertson   


Associate Director – Appraisals 


Encl. checklist for in confidence information 



mailto:christian.griffiths@nice.org.uk
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Section A: Clarification on effectiveness data 


A1. Priority question: Please provide the data inputs for the network meta-analysis. 


A2. Priority question: Figure 7 of the company submission (page 77) reports the p-


values for interaction for subgroup analyses of the primary efficacy endpoint. In 


relation to the analysis of CHADS2 scores: 


a) Please clarify whether the p-value for CHADS2 score is for the comparison of 


patients with CHADS2 score ≤ 3 versus patients with CHADS2 score > 3, or for 


the comparison of patients with CHADS2 score = 2 versus patients with CHADS2 


score ≥ 3.  


b) Please clarify whether the subgroup analysis of patients with CHADS2 score 


=2 versus patients with CHADS2 score ≥ 3 was a pre-specified or post-hoc 


analysis. 


A3. Priority question: Please provide the following Kaplan-Meier analyses (listed in 


a to j below) to the following specification: 


Population: Use the ITT population including all patients lost to follow-up or 


withdrawing from trial. 


Censoring: Censor lost to follow-up and withdrawn patients at the time recorded. 


Patients alive and still at risk of the target event at the date of data cut-off should 


be censored at the date of data cut-off, and not when last seen. Please use the 


format of the table provided. 


 


a) ENGAGE AF-TIMI 48 trial data. Time to death from any cause Kaplan-Meier 


analysis, stratified by treatment arm and by index event type. 


 


b) ENGAGE AF-TIMI 48 trial data. Time to ischaemic stroke Kaplan-Meier analysis, 


stratified by treatment arm and by index event type.  


  


c) ENGAGE AF-TIMI 48 trial data. Time to haemorrhagic stroke Kaplan-Meier 


analysis, stratified by treatment arm and by index event type.  


 


d) ENGAGE AF-TIMI 48 trial data. Time to systemic embolism Kaplan-Meier 


analysis, stratified by treatment arm and by index event type.  


 


e) ENGAGE AF-TIMI 48 trial data. Time to myocardial infarction Kaplan-Meier 


analysis, stratified by treatment arm and by index event type.  


 


f) ENGAGE AF-TIMI 48 trial data. Time to Other-intracerebral haemorrhage 


Kaplan-Meier analysis, stratified by treatment arm and by index event type.  
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g) ENGAGE AF-TIMI 48 trial data. Time to transient ischaemic attack Kaplan-Meier 


analysis, stratified by treatment arm and by index event type.  


 


h) ENGAGE AF-TIMI 48 trial data. Time to Non-intracerebral haemorrhage major 


bleed Kaplan-Meier analysis, stratified by treatment arm and by index event type.  


 


i) ENGAGE AF-TIMI 48 trial data. Time to clinically relevant non-major bleeds 


Kaplan-Meier analysis, stratified by treatment arm and by index event type.  


 


j) ENGAGE AF-TIMI 48 trial data. Time to permanent treatment discontinuation, 


stratified by treatment arm and by index event type. 


 


Example of output (SAS) required from specified Kaplan-Meier 


analyses 


- The LIFETEST Procedure 


Product-Limit Survival Estimates 


DAYS 
 


Survival Failure 
Survival 


Standard 


Error 


Number  


Failed 
Number  


Left 


0.000 
 


1.0000 0 0 0 62 


1.000 
 


. . . 1 61 


1.000 
 


0.9677 0.0323 0.0224 2 60 


3.000 
 


0.9516 0.0484 0.0273 3 59 


7.000 
 


0.9355 0.0645 0.0312 4 58 


8.000 
 


. . . 5 57 


8.000 
 


. . . 6 56 


8.000 
 


0.8871 0.1129 0.0402 7 55 


10.000 
 


0.8710 0.1290 0.0426 8 54 


SKIP… 
 


0.8548 0.1452 0.0447 9 53 


389.000 
 


0.1010 0.8990 0.0417 52 5 


411.000 
 


0.0808 0.9192 0.0379 53 4 


467.000 
 


0.0606 0.9394 0.0334 54 3 


587.000 
 


0.0404 0.9596 0.0277 55 2 


991.000 
 


0.0202 0.9798 0.0199 56 1 


999.000 
 


0 1.0000 0 57 0 
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A4. Priority question: Please provide a cross-tabulation table showing the 


distribution of randomised ENGAGE AF-TIMI 48 trial patients by 5 year age 


bands (e.g. 20-24, 25-29, etc) and gender (male/female) split, for each treatment 


arm. 


A5. The company submission cites a number of references for which full text 


versions were not included within the submission documents. These are listed in 


Table 1 below. Please provide copies of the full text article for each of the listed 


references. 


A6. Several of the reported outcomes of the ENGAGE AF-TIMI 48 trial are derived 


from the appendices of the clinical study report. To enable the ERG to verify 


these outcomes, please provide the appendices to the clinical study report. 


A7. Please provide justification for the use of the modified intention-to-treat (mITT) 


population and the “On-Treatment Period” for the primary efficacy analysis of the 


ENGAGE AF-TIMI 48 trial, rather than the intention-to-treat (ITT) population.  


A8. In the statistical analysis plan (page 30) for the ENGAGE AF-TIMI 48 trial, it is 


stated that all efficacy endpoints were to be analysed using the ITT, mITT and 


Per Protocol populations. The statistical analysis plan does not state that both 


“On-Treatment Period” and “Overall Study Period” would be used in the 


analyses. Please clarify whether it was pre-specified that the following  ENGAGE 


AF-TIMI 48 trial secondary endpoints would be analysed using data from both 


“On-Treatment Period” and “Overall Study Period” for ITT, mITT and Per 


Protocol populations:  


 Composite of stroke, systemic embolic event (SEE), and CV mortality 


 MACE (the composite of non-fatal myocardial infarction, non-fatal stroke, 


non-fatal SEE, and death due to cardiovascular cause or bleeding) 


 Composite of stroke, SEE, and all-cause mortality. 


 


A9. In the statistical analysis plan (page 34) for the ENGAGE AF-TIMI 48 trial, it is 


stated that individual components of the primary and the secondary endpoints 


(stroke, SEE, cardiovascular mortality, all-cause mortality) will be analysed using 


the ITT, mITT and Per Protocol Analysis Sets for both “On-Treatment Period” 


and “Overall Study Period”. Please clarify whether it was also pre-specified that 


the subcomponents of stroke would be analysed using the ITT, mITT and Per 


Protocol Analysis Sets for both “On-Treatment Period” and “Overall Study 


Period”. 
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A10. In the statistical analysis plan (page 34) for the ENGAGE AF-TIMI 48 trial, it is 


stated that the following outcomes were to be analysed using the ITT, mITT and 


Per Protocol Analysis Sets for both “On-Treatment Period” and “Overall Study 


Period”: 


 Adjudicated composite endpoint of stroke, SEE, major bleeding, and all-


cause mortality 


 Adjudicated composite endpoint of disabling stroke, SEE, life-threatening 


bleeds/ICH, and all-cause mortality 


The results for these outcomes are not provided or referred to in the company 


submission or clinical study report Please provide the results for these outcomes 


for all pre-specified analysis sets.  


A11. In the statistical analysis plan (page 35) for the ENGAGE AF-TIMI 48 trial, it is 


stated that the following outcomes were to be analysed using the ITT, mITT and 


Per Protocol Analysis Sets for both “On-Treatment Period” and “Overall Study 


Period”: 


 Investigator reported VTE, including pulmonary embolism and deep vein 


thrombosis, as well as each individual component 


 The incidence of hospitalisation 


 Severity of strokes 


The results for the outcomes listed above have not been provided for all pre-


specified analysis sets. Please provide the results for these outcomes for all pre-


specified analysis sets.  


A12. For the network meta-analysis, more details are required on the statistical 


approach used. Please provide a more detailed description of the network meta-


analysis methodology, including the number of chains, the number of iterations 


which were discarded as part of the burn-in period, and the number of further 


iterations the final treatment effect estimates were based on. 


A13. Appendix 15 of the company submission suggests that a fixed effects model was 


used to conduct the network meta-analysis. Please provide the reasoning behind 


this choice of model, and clarify whether fixed effects were used for all 


conducted analyses. 


A14. Section 6.10.1 of the company submission states that the network meta-analysis 


data should be interpreted with caution because of significant differences in 


patients’ characteristics and trial design that exist between the four pivotal trials. 


Please state what these differences are.  
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Section B: Clarification on cost-effectiveness data 


B1. Priority question: Please clarify the source of the hazard ratios for warfarin 


versus edoxaban reported in Table 51. 


 


B2. Priority question: Please provide results of the analysis of EQ-5D data 


collected within the trial with the standard UK EQ-5D tariff applied (Dolan, 


Modelling Valuations for EuroQol Health States, Medical Care 1997, Vol. 35, No. 


11, pp. 1095-1108).  


 


Specifically, please provide number of observations, mean, median and standard 


deviations for EQ-5D single-index for each trial arm at each time point 


separately.  


Please provide this analysis for: 


i. all patients in the trial (using UK tariff for all patients) and  


ii. the UK subgroup of patients (using the UK tariff). 


B3. Priority question: Please provide additional sensitivity analyses using the 


following assumptions for discontinuation following a stroke: (i) All patients 


restarting on anti-coagulation therapy following an ischaemic stroke and (ii) All 


patients discontinuing therapy following a haemorrhagic stroke.  


 


B4. Please provide results of the cost-effectiveness analysis using the EQ-5D data 


from the ENGAGE AF-TIMI 48 trial with the UK tariff applied (UK patient 


subgroup). 


 


B5. The numbers reported in the text in the section on identification of studies (7.1.1) 


do not match the numbers presented in Figure 21. Please provide the correct 


figures. The differences are detailed below:  


 


i. The sum estimated as e2 in the figure adds to 36 not 32 as presented 


in Table 41 and 31 stated in the text.  


ii. A total of 165 records were included as i3 not 166 as reported in 


Section 7.1.1 – is that correct? 


iii. 42 cost studies were included, not 43 as reported in Section 7.1.1. 


 


B6. The details in the text of the company submission appear to differ from Figure 23 


and Table 59 in the section on identification of health-related quality of life 


studies (Section 7.4.6). Please provide the correct information. In particular: 
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i. Figure 23 does not include the details listed in Section 7.4.6 regarding 


additional records identified in p168 and the data extraction table 


ii. Figure 23 notes only 2 conference proceedings – Table 59 lists 4 


conference proceedings 


iii. From the literature review, 23 full texts were retrieved of which only 11 


were included but Table 59 lists 14 full texts. 


 


B7. Dabigatran ‘blend’ is referred to in Table 62 (and elsewhere). Please clarify what 


dabigatran ‘blend’ refers to. 


 


B8. In Section 7.3.7 (p163) of the company submission there is duplication. Please 


clarify whether the company submission means event rates and relative risks or 


probabilities and hazard ratios? 


 


 
 
Table 1 List of references requested in question A3. 


 


The references in Table 1 are listed in the order in which they appear in the Reference 


section of the CS. 


 


(1)  Bunch TJ, Gersh BJ. Rhythm Control Strategies and the Role of Antiarrhythmic Drugs in 
the Management of Atrial Fibrillation: Focus on Clinical Outcomes. J Gen Intern Med 26[5], 
531-537. 2011.  


(2)  Fuster V, Rydén LE, Cannom DS, et al. ACC/AHA/ESC 2006 guidelines for the 
management of patients with atrial fibrillation: full text: a report of the American College of 
Cardiology/American Heart Association Task Force on practice guidelines and the European 
Society of Cardiology Committee for Practice Guidelines (Writing Committee to Revise the 
2001 guidelines for the management of patients with atrial fibrillation) developed in 
collaboration with the European Heart Rhythm Association and the Heart Rhythm Society. 
American College of Cardiology; American Heart Association Task Force; European Society 
of Cardiology Committee for Practice Guidelines; European Heart Rhythm Association; Heart 
Rhythm SocietyEuropace. Circulation 114, e257-e354. 2006.  


(3) Kannel W, Benjamin E. Status of the epidemiology of atrial fibrillation. Med Clin North Am 
92[1], 17-40. 2008.  


(4)  Lloyd-Jones D, Adams RJ, Brown TM, et al. American Heart Association Statistics 
Committee and Stroke Statistics Subcommittee. Heart disease and stroke statistics--2010 
update: a report from the American Heart Association. Circulation 2010; 121:e46-e215. 


(8) Royal College of Physicians Clinical Effectiveness and Evaluation Unit on behalf of the 
Intercollegiate Stroke Working Party. Sentinel Stroke National Audit Programme.Clinical audit 
first pilot public report.  2013. 


(10)  Stambler BS. A new era of stroke prevention in atrial fibrillation: comparing a new 
generation of oral anticoagulants with warfarin. International archives of medicine 2013; 
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2013/11/01:46. 


(11)  Turpie AG. Oral, direct factor Xa inhibitors in development for the prevention and 
treatment of thromboembolic diseases. 2007; 2007/03/24:1238-1247. 


(12) Weitz JI, Bates SM. New anticoagulants. J Thromb Haemost 2005; 2005/08/17:1843-
1853. 


(13)  Ogata KM-H. Clinical safety, tolerability, pharmacokinetics, and pharmacodynamics of 
the novel factor Xa inhibitor edoxaban in healthy volunteers. J Clin Pharmacol 2010; 
50(7):743-753. 


(15) Mendell J, Zahir H, Matsushima N, Noveck R, Lee F, Chen S et al. Drug-drug interaction 
studies of cardiovascular drugs involving P-glycoprotein, an efflux transporter, on the 
pharmacokinetics of edoxaban, an oral factor Xa inhibitor. Am J Cardiovasc Drugs 2013; 
13(5):331-342. 


(17)    Gonzalez-Quesada CJ, Giugliano RP. Comparison of the phase III clinical trial designs 
of novel oral anticoagulants versus warfarin for the treatment of nonvalvular atrial fibrillation: 
implications for clinical practice. Am J Cardiovasc Drugs 2014; 14(2):111-127. 


(18)  Bathala MS, Masumoto H, Oguma T, He L, Lowrie C, Mendell J. Pharmacokinetics, 
biotransformation, and mass balance of edoxaban, a selective, direct factor Xa inhibitor, in 
humans. Drug Metab Dispos 2012; 40(12):2250-2255. 


(19) De CR, Husted S, Wallentin L, Andreotti F, Arnesen H, Bachmann F et al. New oral 
anticoagulants in atrial fibrillation and acute coronary syndromes: ESC Working Group on 
Thrombosis-Task Force on Anticoagulants in Heart Disease position paper. J Am Coll Cardiol 
2012; 59(16):1413-1425. 


(21) National Institute for Health and Care Excellence. NICE Commissioning guides [CMG49] 
- Support for commissioning: anticoagulation therapy.  2013.  


(22)   Desai N, Giugliano R. Can we predict outcomes in atrial fibrillation? Clin Cardiol 
35[Suppl 1], 10-14. 2012.  


(23) Fuster V, Rydén LE, Asinger RW, et al. ACC/AHA/ESC Guidelines for the Management 
of Patients With Atrial Fibrillation: Executive Summary A Report of the American College of 
Cardiology/American Heart Association Task Force on Practice Guidelines and the European 
Society of Cardiology Committee for Practice Guidelines and Policy Conferences (Committee 
to Develop Guidelines for the Management of Patients With Atrial Fibrillation) Developed in 
Collaboration With the North American Society of Pacing and Electrophysiology. Circulation 
104, 2118. 2001.  


(26) Calum A. Symptoms in atrial fibrillation: Why keep score? Circulation 2, 215-217. 2009.  


(29) Odum LE, Cochran KA, Aistrope DS, Snella KA. The CHADS(2)versus the new 
CHA2DS2-VASc scoring systems for guiding antithrombotic treatment of patients with atrial 
fibrillation: review of the literature and recommendations for use. Pharmacotherapy 2012; 
32(3):285-296. 


(30) Lin HJ, Wolf PA, Kelly-Hayes M, et al. Stroke severity in atrial fibrillation. The 
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Framingham Study. Stroke 1996; 27(10):1760-1764. 


(31) Rivero-Ayerza M, Scholte op Reimer W, Lenzen M, et al. New-onset atrial fibrillation is 
an independent predictor of in-hospital mortality in hospitalized heart failure patients: results 
of the EuroHeart Failure Survey. Eur Heart J 29, 1618-1624. 2008.  


(32) Marini C, De Santis F, Sacco S, et al. Contribution of atrial fibrillation to incidence and 
outcome of ischemic stroke: results from a population-based study. Stroke 2005; 36(6):1115-
1119. 


(33) Heeringa J, van der Kuip DA, Hofman A, et al. Prevalence, incidence and lifetime risk of 
atrial fibrillation: the Rotterdam study. Eur Heart J 2006; 27(8):949-953. 


(35) Caldwell JC, Contractor H, Petkar S, et al. Atrial fibrillation is under-recognized in chronic 
heart failure: insights from a heart failure cohort treated with cardiac resynchronization 
therapy. Europace 2009; 11(10):1295-1300. 


(36) Barrios V, De la Figuera M, Coca A. Prevención de la fibrilación auricular en el paciente 
hipertenso. . 2007;128:148-54. Med Clin (Barc) 128, 148-154. 2007.  


(37) Barrios V, Calderon A, Escobar C, et al. Patients with atrial fibrillation attended in primary 
care setting. The Val-FAAP study. Rev Esp Cardiol 65[1], 47-53. 2012.  


(39) Fernandez MM, von Schéele B, Hogue S, et al. Review of challenges in optimizing oral 
anticoagulation therapy for stroke prevention in atrial fibrillation. Am J Cardiovasc Drugs 
13[2], 87-102. 2013.  


(40) McBride D, Mattenklotz AM, Willich SN, Bruggenjurgen B. The costs of care in atrial 
fibrillation and the effect of treatment modalities in Germany. Value Health 2009; 12(2):293 
301. 


(42) Jonsson L, Eliasson A, Kindblom J, Almgren O, Edvardsson N. Cost of illness and 
drivers of cost in atrial fibrillation in Sweden and Germany. Applied health economics and 
health policy 2010; 8(5):317-325. 


(43) Saka O, McGuire A, Wolfe C. Cost of stroke in the United Kingdom. Age and ageing 
2009; 38(1):27-32. 


(45)  The RealiseAF registry, Initial results. 2015 


(48)  Benjamin EJ, Wolf PA, D'Agostino RB, et al. Impact of atrial fibrillation on the risk of 
death: the Framingham Heart Study. Circulation 98[10], 946-952. 1998.  


(52)  Ansell J, Hirsh J, Poller L, et al. The pharmacology and management of the vitamin K 
antagonists the Seventh ACCP Conference on Antithrombotic and Thrombolytic Therapy. 
CHEST Journal 2004;126(3_suppl):204S-33S. CHEST journal 126[3  Suppl], 204S-233S. 
2004.  
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Dear Janet, 


Many thanks to the NICE technical team and the Liverpool Review and Implementation Group for 


the opportunity to respond to the requests for clarification with regard to our submission for the 


Single Technology Appraisal of edoxaban tosylate for preventing stroke and systemic embolism in 


people with non-valvular atrial fibrillation [ID624]. 


Written responses to the questions are provided on the following pages; academic-/commercial-in-


confidence information has been marked as requested. 


A number of supporting documents accompany this written response. Where required, they are 


referred to in the response text; as requested, they have been emailed separately as attachments. 


In addition to this written response, we have provided an updated submission document, based on 


the clarifications discussed in the following pages. For each question which has resulted in an 


amendment to the submission, details of the amendment are noted in the response. The updated 


submission also includes a correction to the figures in Table 87; this correction has been previously 


discussed with the NICE project team on 04 Feb 2015 (and, as we understand it, shared with the ERG 


prior to the receipt of clarification questions). In developing this clarification response, we 


additionally notice a small error in Table 79, in which two headings (for apixaban and dabigatran 


110mg) had been swapped. This has also now been corrected. 


We hope that our responses provide sufficient clarity; however, if any further information is 


required throughout the course of this appraisal, please don’t hesitate to contact us. 


Yours sincerely, 


 


Whitney Longstaff 


Health Economics & Outcomes Research Manager, UK & Ireland 


Daiichi Sankyo 


  







Section A: Clarification on effectiveness data 


A1. Priority question: Please provide the data inputs for the network meta-analysis. 


These data are provided in four Excel files which accompany this response. Please note that these 


data are provided in confidence. 


A2. Priority question: Figure 7 of the company submission (page 77) reports the p-values for 


interaction for subgroup analyses of the primary efficacy endpoint. In relation to the analysis of 


CHADS2 scores: 


a) Please clarify whether the p-value for CHADS2 score is for the comparison of patients with 


CHADS2 score ≤ 3 versus patients with CHADS2 score > 3, or for the comparison of patients 


with CHADS2 score = 2 versus patients with CHADS2 score ≥ 3. 


 


The p-value is for the comparison of patients with CHADS2 score ≤ 3 versus patients with CHADS2 


score > 3. 


 


b) Please clarify whether the subgroup analysis of patients with CHADS2 score=2 versus 


patients with CHADS2 score ≥ 3 was a pre-specified or post-hoc analysis. 


This was a pre-specified analysis. 


A3. Priority question: Please provide the following Kaplan-Meier analyses (listed in a to j below) to 


the following specification: 


Population: Use the ITT population including all patients lost to follow-up or withdrawing from trial. 


Censoring: Censor lost to follow-up and withdrawn patients at the time recorded. Patients alive and 


still at risk of the target event at the date of data cut-off should be censored at the date of data cut-


off, and not when last seen. Please use the format of the table provided. 


All analyses are provided in a PDF which accompanies this response (titled to correspond with the 


question number), using the table format specified in the clarification request. Results for both the 


ITT and mITT populations are presented. Please note these data are confidential. If there is anything 


about the presentation format that requires adjustment, please let us know. 


The attached PDF labels the requested analyses according the headings specified below. 


a) ENGAGE AF-TIMI 48 trial data. Time to death from any cause Kaplan-Meier analysis, stratified by 


treatment arm and by index event type. 


Please see Analyses 1-1.1 (ITT) & 1-1.2 (mITT) in the associated PDF. 


b) ENGAGE AF-TIMI 48 trial data. Time to ischaemic stroke Kaplan-Meier analysis, stratified by 


treatment arm and by index event type. 


Please see Analyses 1-2.1 (ITT) & 1-2.2 (mITT) in the associated PDF. 


c) ENGAGE AF-TIMI 48 trial data. Time to haemorrhagic stroke Kaplan-Meier analysis, stratified by 


treatment arm and by index event type. 


Please see Analyses 1-3.1 (ITT) & 1-3.2 (mITT) in the associated PDF. 







 


d) ENGAGE AF-TIMI 48 trial data. Time to systemic embolism Kaplan-Meier analysis, stratified by 


treatment arm and by index event type. 


Please see Analyses 1-4.1 (ITT) & 1-4.2 (mITT) in the associated PDF. 


e) ENGAGE AF-TIMI 48 trial data. Time to myocardial infarction Kaplan-Meier analysis, stratified by 


treatment arm and by index event type. 


Please see Analyses 1-5.1 (ITT) & 1-5.2 (mITT) in the associated PDF. 


f) ENGAGE AF-TIMI 48 trial data. Time to Other-intracerebral haemorrhage Kaplan-Meier analysis, 


stratified by treatment arm and by index event type. 


Please see Analyses 1-8.1 (ITT) & 1-8.2 (mITT) in the associated PDF. 


g) ENGAGE AF-TIMI 48 trial data. Time to transient ischaemic attack Kaplan-Meier analysis, stratified 


by treatment arm and by index event type. 


Please see Analyses 1-6.1 (ITT) & 1-6.2 (mITT) in the associated PDF. 


h) ENGAGE AF-TIMI 48 trial data. Time to Non-intracerebral haemorrhage major bleed Kaplan-Meier 


analysis, stratified by treatment arm and by index event type. 


Please see Analyses 1-9.1 (ITT) & 1-9.2 (mITT) in the associated PDF. 


i) ENGAGE AF-TIMI 48 trial data. Time to clinically relevant non-major bleeds Kaplan-Meier analysis, 


stratified by treatment arm and by index event type. 


Please see Analyses 1-7.1 & 1-7.2 in the associated PDF. 


j) ENGAGE AF-TIMI 48 trial data. Time to permanent treatment discontinuation, stratified by 


treatment arm and by index event type. 


Please see Analyses 1-10.1 & 1-10.2 in the associated PDF. 


A4. Priority question: Please provide a cross-tabulation table showing the distribution of 


randomised ENGAGE AF-TIMI 48 trial patients by 5 year age bands (e.g. 20-24, 25-29, etc) and 


gender (male/female) split, for each treatment arm. 


All analyses are provided in a PDF which accompanies this response (titled to correspond with the 


question number). Please note these data are confidential.  


Tables 2-1.1.1 (ITT) & 2-1.1.2 (mITT) present the distribution by 5-year age bands; tables 2-1.2.1 (ITT) 


& 2-1.2.2 (mITT) present the distribution by gender and 5-year age bands.    


A5. The company submission cites a number of references for which full text versions were not 


included within the submission documents. These are listed in Table 1 below. Please provide copies 


of the full text article for each of the listed references. 


Please accept our apologies for the omission of these references. They are provided as attachments 


accompanying this response.   


A6. Several of the reported outcomes of the ENGAGE AF-TIMI 48 trial are derived from the 


appendices of the clinical study report. To enable the ERG to verify these outcomes, please provide 


the appendices to the clinical study report. 







A full version of the clinical study report (main body + appendices) accompanies this response. 


Please note this document is provided in confidence. 


A7. Please provide justification for the use of the modified intention-to-treat (mITT) population and 


the “On-Treatment Period” for the primary efficacy analysis of the ENGAGE AF-TIMI 48 trial, rather 


than the intention-to-treat (ITT) population. 


For the primary efficacy outcome, the non-inferiority analysis was done in the mITT on-treatment 


population. It is a regulatory requirement to do a non-inferiority analysis in an on-treatment 


population. Analyses of studies with long follow ups have concluded that, as patients discontinue 


treatment over time, any true differences between arms are reduced. In that respect, an on-


treatment analysis gives a clearer indication of whether a comparator is truly non-inferior to the 


reference therapy.  


Please note, the superiority analysis for the primary efficacy endpoint was done on the ITT analysis 


set, overall study period, as set out in the Overall Multiplicity Adjustment Testing Procedure for 


Efficacy Analyses (see pages 20-23 in the SAP). 


A8. In the statistical analysis plan (page 30) for the ENGAGE AF-TIMI 48 trial, it is stated that all 


efficacy endpoints were to be analysed using the ITT, mITT and Per Protocol populations. The 


statistical analysis plan does not state that both “On-Treatment Period” and “Overall Study Period” 


would be used in the analyses. Please clarify whether it was pre-specified that the following ENGAGE 


AF-TIMI 48 trial secondary endpoints would be analysed using data from both “On-Treatment 


Period” and “Overall Study Period” for ITT, mITT and Per Protocol populations: 


 Composite of stroke, systemic embolic event (SEE), and CV mortality 


 MACE (the composite of non-fatal myocardial infarction, non-fatal stroke, non-fatal SEE, and 


death due to cardiovascular cause or bleeding) 


 Composite of stroke, SEE, and all-cause mortality. 


We confirm that these endpoints were pre-specified for both “On-Treatment Period” and “Overall 


Study Period” for ITT, mITT and Per Protocol populations – see section 7.7.3 of the SAP (page 34). In 


this section it states that “Analyses as described in Section 7.7 will be performed for the three 


secondary efficacy endpoints as follows….” 


On page 25 of the SAP, it states: “The majority of statistical analyses will be performed on each 


analysis set (ITT, mITT, Per Protocol, and Safety) for both the “On Treatment” Period and the Overall 


Study Period as shown in Table 7.1.1.” 


 


 







Please note: in Table 7.1.1 in the SAP, the results of the ITT on-treatment analysis are “NA”, because 


they are the same as those of the mITT on-treatment. 


A9. In the statistical analysis plan (page 34) for the ENGAGE AF-TIMI 48 trial, it is stated that 


individual components of the primary and the secondary endpoints (stroke, SEE, cardiovascular 


mortality, all-cause mortality) will be analysed using the ITT, mITT and Per Protocol Analysis Sets for 


both “On-Treatment Period” and “Overall Study Period”. Please clarify whether it was also pre-


specified that the subcomponents of stroke would be analysed using the ITT, mITT and Per Protocol 


Analysis Sets for both “On-Treatment Period” and “Overall Study Period”. 


We can confirm that analyses of the subcomponents were also pre-specified.  


A10. In the statistical analysis plan (page 34) for the ENGAGE AF-TIMI 48 trial, it is stated that the 


following outcomes were to be analysed using the ITT, mITT and Per Protocol Analysis Sets for both 


“On-Treatment Period” and “Overall Study Period”: 


 Adjudicated composite endpoint of stroke, SEE, major bleeding, and all-cause mortality 


 Adjudicated composite endpoint of disabling stroke, SEE, life-threatening bleeds/ICH, and 


all-cause mortality 


The results for these outcomes are not provided or referred to in the company submission or clinical 


study report. Please provide the results for these outcomes for all pre-specified analysis sets. 


The results are provided in the tables below. Please consider these data confidential. 


 Adjudicated composite endpoint of stroke, SEE, major bleeding, and all-cause mortality 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


As noted in the answer to A8, the ITT on treatment analysis is the same as for the mITT on treatment 


analysis (identical patients and event rates). 


Please be aware that we are confirming information with our global colleagues regarding the PP 


analyses and will provide you with a response as soon as one is available. Please accept our 


apologies for this delay.  







 Adjudicated composite endpoint of disabling stroke, SEE, life-threatening bleeds/ICH, and 


all-cause mortality 


 


 


 


 


As noted in the answer to A8, the ITT on treatment analysis is the same as for the mITT on treatment 


analysis (identical patients and event rates). 


 


 


A11. In the statistical analysis plan (page 35) for the ENGAGE AF-TIMI 48 trial, it is stated that the 


following outcomes were to be analysed using the ITT, mITT and Per Protocol Analysis Sets for both 


“On-Treatment Period” and “Overall Study Period”: 


 Investigator reported VTE, including pulmonary embolism and deep vein thrombosis, as well 


as each individual component  


 The incidence of hospitalisation 


 Severity of strokes 


The results for the outcomes listed above have not been provided for all pre-specified analysis sets. 


Please provide the results for these outcomes for all pre-specified analysis sets. 


The results have been provided as PDFs which accompany this response (titled to correspond with 


the question number). Please consider these results confidential. 


Please be aware that the PP analyses (for all above requested outcomes), and the ITT analyses (for 


the first two above requested outcomes) are not contained within the accompanying PDFs; we are 


confirming information with our global colleagues and will provide you with a response as soon as 


one is available. Please accept our apologies for this delay.  


A12. For the network meta-analysis, more details are required on the statistical approach used. 


Please provide a more detailed description of the network meta-analysis methodology, including the 


 







number of chains, the number of iterations which were discarded as part of the burn-in period, and 


the number of further iterations the final treatment effect estimates were based on. 


We apologise for the confusion. The results presented in the submission were generated with SAS 


statistical software using a frequentist analysis to generate a mixed Poisson regression model; a 


Bayesian analysis was performed only to validate the frequentist results. The statement on page 85 


and the code in Appendix 15 were incorrectly included. The submission template has now been 


corrected. 


A13. Appendix 15 of the company submission suggests that a fixed effects model was used to 


conduct the network meta-analysis. Please provide the reasoning behind this choice of model, and 


clarify whether fixed effects were used for all conducted analyses. 


Please see the response to A12 above. 


A14. Section 6.10.1 of the company submission states that the network meta-analysis data should be 


interpreted with caution because of significant differences in patients’ characteristics and trial 


design that exist between the four pivotal trials. Please state what these differences are. 


There are several noteworthy differences in the study design and patient characteristics among the 


NOAC pivotal trials as highlighted below. These differences are also summarized in Table 1. 


1)  ARISTOTLE, ROCKET-AF, and ENGAGE AF-TIMI 48 were double-blind, double-dummy trials, 
whereas RE-LY administered warfarin as an open-label treatment. PROBE/open-label trials 
have been shown to be associated with enhanced treatment effect compared with double-
blind trials for haemorrhagic stroke (Lega 2013).   
 


2) ENGAGE AF-TIMI 48 was the longest trial, with a median follow-up of 2.8 years, compared 
with 1.8 years in ARISTOTLE, 1.9 years in ROCKET-AF, and 2.0 years in RE-LY. 


 
3) Median centre time in therapeutic range (TTR) for the warfarin comparator was higher in 


ENGAGE AF-TIMI 48 (64.9%), ARISTOTLE (62.2%), RELY (64.0%) than ROCKET-AF (55.0%).  
   


4) ARISTOTLE and RE-LY enrolled patients who had a CHADS2 score ≥ 1, whereas ROCKET-AF 
and ENGAGE AF-TIMI 48 enrolled a higher-risk population with CHADS2 score ≥ 2. At 
baseline, more patients in ROCKET-AF and ENGAGE AF-TIMI 48 than in RE-LY and ARISTOTLE 
had previous stroke or transient ischemic attacks, and other comorbidities such as diabetes, 
hypertension, and heart failure, resulting in a higher mean CHADS2 score in the populations 
of those trials. 


 
Table 1. Summary of Randomized Controlled Trials of New Oral Anticoagulants vs Warfarin 


 


RELY 


(Dabigatran) 


ROCKET-AF 


(Rivaroxaban) 


ARISTOTLE 


(Apixaban) 


ENGAGE AF 


TIMI-48 


(Edoxaban) 


Total patients in 


phase 3 trial 


18,113 14,264 18,201 21,105 


Trial design Open-label Double-blinded Double-blinded Double-blinded 


Years of follow-up 


(median) 


2.0 1.9 1.8 2.8 







 


RELY 


(Dabigatran) 


ROCKET-AF 


(Rivaroxaban) 


ARISTOTLE 


(Apixaban) 


ENGAGE AF 


TIMI-48 


(Edoxaban) 


Male (%) 63.2% (D), 


63.3% (W) 


60.3% (R), 


60.3% (W) 


64.5% (A), 


65.0% (W) 


62.1% (E), 62.4% 


(W) 


Mean CHADS2 score 2.2 (D), 2.1 (W) 3.5 (R), 3.5 (W) 2.1 (A), 2.1 (W) 2.8 (E), 2.8 (W) 


Patients with CHADS2 


score ≥ 2 


67.8% (D), 


69.1% (W) 


100% 66% 100% 


Patients with CHADS2 


score ≥ 3 


32.6% (D), 


32.1% (W) 


87% 30.2% 53.4% (E); 52.6% 


(W) 


Patients with previous 


stroke or transient 


ischemic attack 


20.3% (D), 


19.8% (W) 


54.9% (R), 


54.6% (W) 


19.2% (A), 


19.7%(W) 


28.1% (E), 28% 


(W) 


Patients with diabetes 23% (D), 23% 


(W) 


40% (R), 40% 


(W) 


25% (A), 25% 


(W) 


36% (E), 36% (W) 


Patients with 


hypertension 


79% (D), 79% 


(W) 


90% (R), 91% 


(W) 


87% (A), 88% 


(W) 


94% (E), 94% (W) 


Patients with heart 


failure 


31.8% (D), 


31.9% (W) 


62.6% (R), 


62.3% (W) 


35.5% (A), 


35.4% (W) 


58.2% (E), 58% 


(W) 


Mean cTTR 64.0% 55.0% 62.2% 64.9% 


 


 


 


Section B: Clarification on cost-effectiveness data 


B1. Priority question: Please clarify the source of the hazard ratios for warfarin versus edoxaban 


reported in Table 51. 


The hazard ratios for warfarin vs edoxaban in Table 51 are those estimated in the network meta-


analysis, and as such reflect the pooled effect of warfarin in the studies included in the NMA. For 


sensitivity analysis, the model offers the option to use the trial data from ENGAGE AF-TIMI 48 as a 


source of event rates for warfarin. 


B2. Priority question: Please provide results of the analysis of EQ-5D data collected within the trial 


with the standard UK EQ-5D tariff applied (Dolan, Modelling Valuations for EuroQol Health States, 


Medical Care 1997, Vol. 35, No. 11, pp. 1095-1108). 


Specifically, please provide number of observations, mean, median and standard deviations for EQ-


5D single-index for each trial arm at each time point separately. 


Please provide this analysis for: 







i. all patients in the trial (using UK tariff for all patients) and 


ii. the UK subgroup of patients (using the UK tariff). 


These analyses (for both the ITT and mITT populations) are provided in a PDF which accompanies 


this response (titled to correspond with the question number). Please note these data are 


confidential.  


 B3. Priority question: Please provide additional sensitivity analyses using the following assumptions 


for discontinuation following a stroke: (i) All patients restarting on anti-coagulation therapy 


following an ischaemic stroke and (ii) All patients discontinuing therapy following a haemorrhagic 


stroke. 


Results of the two sensitivity analyses are presented in Tables 1 and 2 below. In each scenario, all 


NOACs are dominated by dabigatran 150mg. In each sensitivity analysis, the total cost is slightly 


lower than those in the base case analysis. 


It is worth noting that the base case discontinuation assumptions were based on clinical expert 


advice, and are therefore the most appropriate assumptions for the analyses. 


  







Table 1. Sensitivity analysis – all patients restart on anti-coagulation therapy following an ischaemic stroke 


 


Technologies Total costs 
(£) 


Total LYG 
(discounted) 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 
(discounted) 


Incremental 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) 
incremental 
(QALYs) 


Warfarin £13,159 8.546 6.318 - - - - - 


Dabigatran 150mg £15,442 8.883 6.600 £2,283 0.336 0.281 £8,117 £8,117 


Apixaban £15,814 8.869 6.588 £372 -0.014 -0.012 £9,859 Strictly 
dominated 


Edoxaban £15,827 8.789 6.516 £13 -0.080 -0.072 £13,508 Strictly 
dominated 


Dabigatran 110mg £15,924 8.796 6.515 £97 0.007 -0.001 £14,092 Strictly 
dominated 


Rivaroxaban £16,611 8.694 6.437 £687 -0.102 -0.078 £29,195 Strictly 
dominated 


 


Table 2. Sensitivity analysis – all patients discontinue therapy following a haemorrhagic stroke 


 


Technologies Total costs 
(£) 


Total LYG 
(discounted) 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 
(discounted) 


Incremental 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) 
incremental 
(QALYs) 


Warfarin £13,385 8.546 6.318 - - - - - 


Dabigatran 150mg £15,550 8.883 6.600 £2,165 0.336 0.281 £7,698 £7,698 


Apixaban £15,911 8.869 6.588 £361 -0.014 -0.012 £9,378 Strictly 
dominated 


Edoxaban £15,927 8.789 6.516 £16 -0.080 -0.072 £12,871 Strictly 
dominated 


Dabigatran 110mg £16,060 8.796 6.515 £133 0.007 -0.001 £13,634 Strictly 
dominated 


Rivaroxaban £16,711 8.694 6.437 £651 -0.102 -0.078 £28,131 Strictly 
dominated 







B4. Please provide results of the cost-effectiveness analysis using the EQ-5D data from the ENGAGE AF-TIMI 48 trial with the UK tariff applied (UK patient 


subgroup). 


Results of the analysis using EQ-5D data from the ENGAGE-AF TIMI 48 trial are presented in Table 3 below. Since the baseline utility value from the trial is 


the same as the estimate used in the base case analysis (0.78), these results are the same as those of the base case analysis. 


 


Table 3. Sensitivity analysis –Stable AF health state utility estimated using EQ-5D data from the ENGAGE-AF TIMI 48 trial  


 
Technologies Total costs 


(£) 
Total LYG 
(discounted) 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYG 
(discounted) 


Incremental 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) 
incremental 
(QALYs) 


Warfarin £13,412.98 8.55 6.32 - - - - - 


Dabigatran 150mg £15,563 8.88 6.60 £2,150 0.34 0.28 £7,645.43 £7,645.43 


Apixaban £15,940 8.87 6.59 £377 -0.01 -0.01 £9,382.94 Strictly 
dominated 


Edoxaban £15,957 8.79 6.52 £17 -0.08 -0.07 £12,880.91 Strictly 
dominated 


Dabigatran 110mg £16,074 8.80 6.51 £117 0.01 0.00 £13,565.23 Strictly 
dominated 


Rivaroxaban £16,744 8.69 6.44 £670 -0.10 -0.08 £28,180.18 Strictly 
dominated 







B5. The numbers reported in the text in the section on identification of studies (7.1.1) do not match 


the numbers presented in Figure 21. Please provide the correct figures. The differences are detailed 


below: 


i. The sum estimated as e2 in the figure adds to 36 not 32 as presented in Table 41 and 31 


stated in the text. 


ii. A total of 165 records were included as i3 not 166 as reported in Section 7.1.1 – is that 


correct? 


iii. 42 cost studies were included, not 43 as reported in Section 7.1.1. 


Thank you for drawing the error to our attention. Both figure and text in the section 7.1.1 have been 


corrected in the submission document which accompanies this response.  


B6. The details in the text of the company submission appear to differ from Figure 23 and Table 59 in 


the section on identification of health-related quality of life studies (Section 7.4.6). Please provide 


the correct information. In particular: 


i. Figure 23 does not include the details listed in Section 7.4.6 regarding additional records 


identified in p168 and the data extraction table 


ii. Figure 23 notes only 2 conference proceedings – Table 59 lists 4 conference proceedings 


iii. From the literature review, 23 full texts were retrieved of which only 11 were included but 


Table 59 lists 14 full texts. 


 


Thank you for drawing the error to our attention. Figure 23, Table 59 and the associated text have 


been corrected in the submission document which accompanies this response. 


B7. Dabigatran ‘blend’ is referred to in Table 62 (and elsewhere). Please clarify what dabigatran 


‘blend’ refers to. 


Dabigatran blend refers to the dabigatran regimen where patients receive the 150mg dose until the 


age of 80, when they switch to the 110mg dose. This regimen has been labelled as “Dabigatran 


110mg” elsewhere in the submission. Table 62, Table 78, Table 81, and Table 82 have been amended 


so that “dabigatran 110mg” is used to refer to this regimen instead of “dabigatran blend”. 


B8. In Section 7.3.7 (p163) of the company submission there is duplication. Please clarify whether 


the company submission means event rates and relative risks or probabilities and hazard ratios? 


This paragraph should refer to probabilities of clinical outcomes (rather than event rates) and hazard 


ratios (rather than relative risks). The duplicated paragraph and the paragraph containing the 


incorrect text have been removed. 
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Patient/carer organisation submission template (STA) 


NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Patient/carer organisation submission (STA) 


Edoxaban tosylate for preventing stroke and systemic 
embolism in people with non-valvular atrial fibrillation 


Thank you for agreeing to give us your views on this treatment that is being 
appraised by NICE and how it could be used in the NHS. Patients, carers and 
patient organisations can provide a unique perspective on conditions and their 
treatment that is not typically available from other sources. We are interested 
in hearing about: 


 the experience of having the condition or caring for someone with the 
condition 


 the experience of receiving NHS care for the condition  


 the experience of having specific treatments for the condition  


 the outcomes of treatment that are important to patients or carers (which 
might differ from those measured in clinical studies, and including health-
related quality of life) 


 the acceptability of different treatments and how they are given 


 expectations about the risks and benefits of the treatment. 


To help you give your views, we have provided a questionnaire. You do not 
have to answer every question — the questions are there as prompts to guide 
you. The length of your response should not normally exceed 10 pages. 
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Patient/carer organisation submission template (STA) 


1. About you and your organisation 


Your name:  


Name of your organisation: AntiCoagulation Europe 


Your position in the organisation:  


Brief description of the organisation:       


(For example: who funds the organisation? How many members does the 


organisation have?) 


Independent charity – aims are the prevention of thrombosis, provision of 


information and support to people taking anticoagulant or antiplatelet 


therapies for a range of conditions – VTE, Atrial Fibrillation, mechanical valve 


replacement and thrombotic disorders.   


Membership is supported by subscriptions and resources include a website 


www.anticoagulationeurope.org, a quarterly publication INreview and a 


dedicated helpline for patients, carers and healthcare providers. We are 


committed to striving for continuous improvements in the delivery of patient 


centric  anticoagulant services across all areas of healthcare.  


 
We are asking for your collective view as an organisation and will be asking 


patient experts for their individual input separately. If you have the condition, 


or care for someone with the condition, you may wish to complete a patient 


expert questionnaire to give your individual views as well. 


2. Living with the condition 


What is it like to live with the condition or what do carers experience 
when caring for someone with the condition? 


 


Atrial Fibrillation describes a heart rhythm disturbance which can cause a 


person to experience a highly irregular pulse rate. When blood fails to be 


pumped effectively by the heart mechanism, blood can pool in the atria and 


clots can form which can then travel through the circulatory system and if it 


reaches the brain, can cause a stroke.  AF can be intermittent, coming and 


going without any warning and sometimes with long periods between 



http://www.anticoagulationeurope.org/
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Patient/carer organisation submission template (STA) 


episodes. Some people don’t even realise they have AF until it is picked up 


whilst they are being tested for other conditions. Some episodes last less than 


7 days and may not require treatment (paroxysmal), persistent AF may last 7 


days or less when treated and permanent or longstanding persistent AF is 


continous AF which has occurred for more than one year. 


Once AF is diagnosed, it is important for the individual to be given 


anticoagulant treatment to reduce the risk of stroke. Other medications to help 


control the irregular heartbeat will be prescribed and in some cases surgical 


interventions may be offered to help correct the heart rhythm. AF risk 


increases with age – 1 in 10 people will get AF over the age of 65 and AF has 


a five fold risk of stroke which can impact on communication, mobility, vision 


and cognitive ability.  Symptoms can include palpitations (thumping heart) 


dizziness, chest pains and breathlessness. When experiencing an episode, it 


can cause anxiety and distress to the person or carer. In some circumstances, 


people can experience a Transient ischaemic attack (TIA) or  mini stroke 


when a small blood clot gets stuck in the artery of the brain affecting blood 


flow and causing symptoms such as visual disturbance, numbness, 


weakeness in the arms and legs. These effects do not last as long as a stroke 


but can cause stress to the individual. AF sufferers need to protect against 


stroke risk by taking  oral anticoagulants such as warfarin (VKA) which needs 


regular monitoring or one of the newer agents (NOACS) as recommended by 


their managing clinician.  


 


 


Which treatment outcomes are important to patients or carers? (That is, 
what would patients or carers like treatment to achieve?) Which of these 
are most important? If possible, please explain why. 


Efficacy and Safety  - prevention and protection against the risk of a 


debilitating stroke which could impact on the health and  mental well – being 


of the individual, family and carers. 


 Financial implications of not being able to work or having to arrange for care 


to support the individual.  
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Patient/carer organisation submission template (STA) 


Convenience.  Warfarin requires regular monitoring with blood tests to check 


INR levels are in therapeutic range. People need to attend anticoagulation 


clinics in secondary or primary care often on a regular basis. Warfarin needs 


to be dose adjusted and can be affected by diet and interacts with other 


drugs. 


What is your organisation’s experience of currently available NHS care 


and of specific treatments for the condition? How acceptable are these  


treatments and which are preferred and why? 


NCE Guidelines  recommends the following anticoagulants for AF: 


Warfarin  - oral anticoagulant. Dose adjustment required to keep patient in 


therapeutic range. Monitoring by regular blood tests. Some people may self –


test using a hand held device. Some patients may undertake self 


management testing and dosing with the consent of their doctor 


Dabigatran – new oral agent. Twice daily dose, no monitoring required 


Rivaroxaban – new oral agent Once daily dose, no monitoring required 


Apixaban -  new oral agent. Twice daily dose, no monitoring required 


Dabigatran, Rivaroxaban and Apixaban are not affected by diet and do not 


appear to interact with other medications as extensively as warfarin. To date, 


there is no antidote available for the newer agents. 


3. What do patients or carers consider to be the 


advantages of the treatment being appraised? 


Benefits of a treatment might include its effect on: 


 the course and/or outcome of the condition 


 physical symptoms 


 pain 


 level of disability 


 mental health 


 quality of life (such as lifestyle and work) 


 other people (for example, family, friends and employers) 
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Patient/carer organisation submission template (STA) 


 ease of use (for example, tablets rather than injection) 


 where the treatment has to be used (for example, at home rather than in 
hospital) 


 any other issues not listed above 


 


Please list the benefits that patients or carers expect to gain from using 
the treatment being appraised. 


This treatment does not yet appear to be licenced for use in the UK.  It 
gained  FDA approval  in USA   for treatment of  nonvalvular AF in Jan 
2015. 


 ACE has reviewed the results of the Engage – TIMI 48 trial Edoxaban versus 
Warfarin in Patients with Atrial Fibrillation; Giugliano .R.P. et al  as published 
in N Engl J Med 2013; 369:2093-2104November 28, 2013 DOI: 
We10.1056/NEJMoa1310907. 


We note that the study concluded ‘ that both once-daily regimes of edoxaban 
were non – inferior to warfarin for the prevention of stroke or systemic 
embolism and were associated with significantly lower rates of bleeding and 
death from cardiovascular causes.’  ACE is unable to comment on how this 
will affect patients or carers at this stage. 


Please explain any advantages that patients or carers think this 
treatment has over other NHS treatments in England. 


Unable to comment  as no marketing  licence in place in UK 


If you know of any differences in opinion between patients or carers 
about the benefits of the treatment being appraised, please tell us about 
them. 


N/A 


4. What do patients and/or carers consider to be the 


disadvantages of the treatment being appraised? 


Disadvantages of a treatment might include: 


 aspects of the condition that the treatment cannot help with or might 
make worse 


 difficulties in taking or using the treatment (for example, injection rather 
than tablets) 


 side effects (for example, type or number of problems, how often, for 
how long, how severe. Please describe which side effects patients might 
be willing to accept or tolerate and which would be difficult to accept or 
tolerate)  



http://www.nejm.org/toc/nejm/369/22/
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Patient/carer organisation submission template (STA) 


 where the treatment has to be used (for example, in hospital rather than 
at home) 


 impact on others (for example, family, friends and employers) 


 financial impact on the patient and/or their family (for example, the cost 
of travel to hospital or paying a carer) 


 any other issues not listed above 


Please list any concerns patients or carers have about current NHS 
treatments in England. 


As with any of the new anticoagulants, there is no known antidote. 


Access to NOACS is slow in the UK and approx 50% of the AF population at 


risk are not being anticoagulated with either warfarin or one of the newer 


approved agents. NICE AF guidelines were updated in 2014 to reflect 


recommendations of Dabigatran, Rivaroxaban and Apixaban being treatments 


alongside warfarin for AF patients assessed at risk of stroke. 


Please list any concerns patients or carers have about the treatment 
being appraised. 


Not yet licenced for UK market.  


If you know of any differences in opinion between patients or carers 
about the disadvantages of the treatment being appraised, please tell us 
about them. 


N/A 


5. Patient population 


Are there any groups of patients who might benefit more from the 
treatment than others? If so, please describe them and explain why. 


     If marketing  licence obtained and NICE recommends, further treatment 


option for AF population. 


Are there any groups of patients who might benefit less from the 
treatment than others? If so, please describe them and explain why. 


We note that the FDA makes reference to the need to assess kidney function 


prior to treatment with dosing regime being advised dependent on individual 


patient’s results. 


Research evidence on patient or carer views of the treatment 
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Patient/carer organisation submission template (STA) 


Is your organisation familiar with the published research literature for 
the treatment? 


☐x Yes  ☐ No 


If you answered ‘no’, please skip the rest of section 7 and move on to 
section 8. 


 


Please comment on whether patients’ experience of using the treatment 
as part of their routine NHS care reflects the experiences of patients in 
the clinical trials. 


N/A 


Do you think the clinical trials have captured outcomes that are 
important to patients? Are you aware of any limitations in how the 
treatment has been assessed in clinical trials? 


     No comment 


If the treatment being appraised is already available in the NHS, are 
there any side effects that were not apparent in the clinical trials but 
have emerged during routine NHS care? 


N/A 


Are you aware of any relevant research on patient or carer views of the 
condition or existing treatments (for example, qualitative studies, 
surveys and polls)? 


☐ Yes  ☐x No 


If yes, please provide references to the relevant studies. 


      


6. Equality 


NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular 
protected characteristics and others. Protected characteristics are: age; being 
or becoming a transsexual person; being married or in a civil partnership; 
being pregnant or having a child; disability; race including colour, nationality, 
ethnic or national origin; religion, belief or lack of religion/belief; sex; sexual 
orientation. 


Please let us know if you think that recommendations from this appraisal 
could have an adverse impact on any particular groups of people, such as:   
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 excluding from full consideration any people protected by the equality 
legislation who fall within the patient population for which the treatment 
is/will be licensed;  


 having a different impact on people protected by the equality legislation 
than on the wider population, e.g. by making it more difficult in practice 
for a specific group to access the treatment;  


 any adverse impact on people with a particular disability or disabilities.   


Please let us know if you think that there are any potential equality 
issues that should be considered in this appraisal. 


     None at this stage 


Are there groups of patients who would have difficulties using the 
treatment or currently available treatments? Please tell us what evidence 
you think would help the Committee to identify and consider such 
impacts. 


Unable to comment  - no marketing licence available at this stage 


 


7. Other issues 


Do you consider the treatment to be innovative? 


☐ Yes  ☐x No 


If yes, please explain what makes it significantly different from other 
treatments for the condition. 


      


Are there any other issues that you would like the Appraisal Committee 
to consider? 


None at this stage 


8. Key messages 


In no more than 5 bullet points, please summarise the key messages of 
your submission. 


 


 No marketing licence available to date 
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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Patient/carer organisation submission (STA) 


Edoxaban tosylate for preventing stroke and systemic 
embolism in people with non-valvular atrial fibrillation 


Thank you for agreeing to give us your views on this treatment that is being 
appraised by NICE and how it could be used in the NHS. Patients, carers and 
patient organisations can provide a unique perspective on conditions and their 
treatment that is not typically available from other sources. We are interested 
in hearing about: 


 the experience of having the condition or caring for someone with the 
condition 


 the experience of receiving NHS care for the condition  


 the experience of having specific treatments for the condition  


 the outcomes of treatment that are important to patients or carers (which 
might differ from those measured in clinical studies, and including health-
related quality of life) 


 the acceptability of different treatments and how they are given 


 expectations about the risks and benefits of the treatment. 


To help you give your views, we have provided a questionnaire. You do not 
have to answer every question — the questions are there as prompts to guide 
you. The length of your response should not normally exceed 10 pages. 
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1. About you and your organisation 


Your name:  


Name of your organisation: Arrhythmia Alliance 


Your position in the organisation:  


Brief description of the organisation: Arrhythmia Alliance (A-A) works with 


patients, carers, healthcare professionals and all parties interested and 


involved in arrhythmia care. The charity was first registered in the UK in 2004 


and has now established Arrhythmia Alliance affiliates in many areas of the 


globe including South America, Australia, Russia, Italy and South Africa. 


While within the UK there are over 70 local patient A-A support groups. 


Funding is secured through a wide variety of activities the largest of which are: 


donations, fundraising, grants and trusts, educational grants and 


memberships   


(For example: who funds the organisation? How many members does the 


organisation have?) 


We are asking for your collective view as an organisation and will be asking 


patient experts for their individual input separately. If you have the condition, 


or care for someone with the condition, you may wish to complete a patient 


expert questionnaire to give your individual views as well. 


2. Living with the condition 


What is it like to live with the condition or what do carers experience 
when caring for someone with the condition? 


AF can range from ‘silent’ to being very symptomatic. Affecting over one 


million people in the UK, AF carries a significant stroke risk –resulting in over 


15,000 AF-related strokes in the UK per year. Despite  this, awareness and 


knowledge of AF is generally low, which means with AF can result in feeling 


very unwell, isolated, plagued by multiple symptoms as well as side-effects 


from therapies and a weighed down by a feeling of ‘premature ageing’ 


AF is complex with no one treatment suiting or appropriate for all. As a 


patient, there is suddenly the need to face personal risks – of increased stroke 


risk, Heart Failure, dementia and premature death.  
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Understanding and accessing the most appropriate clinician is often not easy 


and can take years. An AF survey carried out in 2011 showed an average 


diagnosis time from first symptoms to diagnosis of two years and an average 


successful symptom-management time of four years from diagnosis. 


Anticoagulation is not straightforward. Despite guidance, access to therapies 


is restricted and falls to a postcode lottery. Equally management of warfarin 


and INR again varies across areas with no consideration of what best suits 


and is needed by the patient. So while some patients will be tested in their 


local GP surgery and receive their INR level and change of dosage all at the 


same time, others – even if unwell or less able to hear and manage their 


medication, will be telephoned and need to record the dosage change as 


follow up letters take two-four days to arrive. Furthermore, those on VKA 


therapy may be asked to take different dosages over different t days of the 


week, and these cannot be ‘dossetted’ because of the frequent changes. 


Difficult to manage when well – but many AF patients have multiple 


conditions. 


For VKA therapy, follow up test can often be 12 weeks apart, and yet it is 


widely known that food and drink as well as minor illness and changes in other 


medications, frequently effect INR levels, and so individuals are faced with 


always thinking about ‘balance’ – the same food, activity, routine, day in, day 


out. Life as they once enjoyed it, becomes increasingly restricted, because 


un-noted changes could too easily result in a bleed, stroke or death. 


Accessing therapies that minimise risks, suit the individual’s medical and 


quality of life needs and are easy to manage, can make the difference to 


enabling a person diagnosed with AF to continue to enjoy a full and active life. 


Having health-carers who talk through therapy options and provide 


information on how safely and appropriately to manage the agreed therapy 


reduces fear, uncertainty and error. 


After diagnosis of AF, life changes, but management of the medications, 


symptoms and side effects can be a daily burden if joined up consideration for 


the individual’s medical and ‘life’ needs are overlooked. 
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Current practice in treating the condition 


Which treatment outcomes are important to patients or carers? (That is, 
what would patients or carers like treatment to achieve?) Which of these 
are most important? If possible, please explain why. 


No one treatment for AF-stroke prevention, suits all and so access to a 


therapy that reduces risk, maintains well being and enables quality of life for 


that person, is very important For the individual, side-effects, frequent 


changes, anxiety around drug interaction or risk and complications following 


other illness, diet, travel, regular testing and activity are all daily worries, and 


so a medication that reduces risk – both of bleeds and stroke as well as 


minimises potentially fatal complications which are beyond their control, is 


extremely important.  


What is your organisation’s experience of currently available NHS care 
and of specific treatments for the condition? How acceptable are these 
treatments and which are preferred and why? 


Working closely with AF Association, A-A is aware that while anticoagulation 


rates for AF are increasing (QOF), NHS care around AF and AF-stroke 


prevention, is variable across the country. Access to some NICE approved 


anticoagulants is severely restricted in some areas or offered only as second 


line options in others.   


Currently there is a wide a variety in how warfarin in managed – from point of 


care tests to attending hospital clinics, waiting for dose changes to be made 


via telephone and, for some, self-monitoring – although in some areas this is 


very difficult to access or to receive appropriate training and support.  


In areas where risk, information and options are discussed with individuals, 


we have very positive feedback from patients and carers on their confidence 


to manage their treatment and feel both well cared for and protected from risk.  


 


3. What do patients or carers consider to be the 


advantages of the treatment being appraised? 


- One dose per day  
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- Therapy is easy to manage and there are few interactions with other 


medications of foods causing  


- Few side-effects noted by those who have been involved in the trials 


- Trials (ENGAGE AF) showed reduced major bleeding rates compared 


to warfarin 


- ENGAGE-AF showed reduced number of AF-stroke events in those 


taking Edoxaban even when those on warfarin has average TTL at 


68.4%) 


- Deaths and events due to CVD appear lower in patients taking 


Edoxaban than in those taking warfarin 


- Single dose with few side-effects or interactions enables quality of life 


to be maintained or restored. Travel, variety in diet and eating-out, 


taking other medication even when temporary eg anti-biotics is much 


easier and safer 


- As a carer, it is much easier to manage one dose per day and a regular 


dose than multiple with frequent changes  


- This medication can protect from AF-stroke, reduce risks associated 


with anticoagulation (bleeds) and reduce CVD events, while enabling 


commonly enjoyed everyday activities (travel, work, eating out) to 


continue without fear and issues  


Benefits of a treatment might include its effect on: 


 the course and/or outcome of the condition 


 physical symptoms 


 pain 


 level of disability 


 mental health 


 quality of life (such as lifestyle and work) 


 other people (for example, family, friends and employers) 


 ease of use (for example, tablets rather than injection) 
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 where the treatment has to be used (for example, at home rather than in 
hospital) 


 any other issues not listed above 


Please list the benefits that patients or carers expect to gain from using 
the treatment being appraised. 


- Far less monitoring, this is especially beneficial to those who are: 


-  Needle-phobic  


- In a care home or isolated area and find it difficult to travel for 
testing 


- Are in work or care for someone making regular clinic 
appointments difficult to maintain 


- Those who need to often travel 


-  Enjoy socialising and eat a range of foods which could interact 
with warfarin therapy causing TTL to vary  


- Those with multiple comorbidities who may struggle with TTL on a Vit K 


antagonist 


- Those who are inappropriate for other factor Xa inhibitors due to renal 


or other health issues 


Please explain any advantages that patients or carers think this 
treatment has over other NHS treatments in England. 


- An alternative option which requires less monitoring  


- Has good trial results (ENGAGE-AF TIMI) for reduction of AF-stroke 


and reduction of major bleeds 


- Has been used in other disease areas with no major complications 


(VTE following orthopaedic surgery, approved in Japan 2011) 


If you know of any differences in opinion between patients or carers 
about the benefits of the treatment being appraised, please tell us about 
them. 


None 


4. What do patients and/or carers consider to be the 


disadvantages of the treatment being appraised? 


Disadvantages of a treatment might include: 
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 aspects of the condition that the treatment cannot help with or might 
make worse 


 difficulties in taking or using the treatment (for example, injection rather 
than tablets) 


 side effects (for example, type or number of problems, how often, for 
how long, how severe. Please describe which side effects patients might 
be willing to accept or tolerate and which would be difficult to accept or 
tolerate)  


 where the treatment has to be used (for example, in hospital rather than 
at home) 


 impact on others (for example, family, friends and employers) 


 financial impact on the patient and/or their family (for example, the cost 
of travel to hospital or paying a carer) 


 any other issues not listed above 


Please list any concerns patients or carers have about current NHS 
treatments in England. 


- Accessing anticoagulation therapy – especially those more recently 


given NICE guidance 


- Urgent reversal of an anticoagulant in an emergency 


- Length of time between testing dates for warfarin 


-  


Please list any concerns patients or carers have about the treatment 
being appraised. 


- It would be helpful to have information that a patient can carry with 


them on who to contact / what information to share in case of 


emergency  


- Re-assurance/ on half life and management in medical emergency 


If you know of any differences in opinion between patients or carers 
about the disadvantages of the treatment being appraised, please tell us 
about them. 


I do not know of any differences in opinion 


5. Patient population 


Are there any groups of patients who might benefit more from the 
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treatment than others? If so, please describe them and explain why. 


- Known AF patients in need of anticoagulation but who currently 


struggle to maintain TTL on a Vit K anticoagulant 


- Patients who find one-dose per day easier to manage, for example, 


those taking many medications and so a reduction in number of doses 


per day really does help their personal daily management  


- Newly diagnosed and assessed AF patients who would find it difficult to 


attend regular INR monitoring clinics and not wishing or able to self 


monitor 


- AF patients unable to tolerate other anticoagulant options 


 


Are there any groups of patients who might benefit less from the 
treatment than others? If so, please describe them and explain why. 


- AF patients with adherence issues that might result in them missing 


doses and this not being identified early enough to correct 


- AF patients who are unable to safely manage their doses of prescribed 


medication and so would be safer if regularly monitored 


- Those contraindicated on medical grounds  


6. Research evidence on patient or carer views of the 


treatment 


Is your organisation familiar with the published research literature for 
the treatment? 


☐ Yes  ☐ No 


If you answered ‘no’, please skip the rest of section 7 and move on to 
section 8. 
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Please comment on whether patients’ experience of using the treatment 
as part of their routine NHS care reflects the experiences of patients in 
the clinical trials. 


In general, I believe so 


Do you think the clinical trials have captured outcomes that are 
important to patients? Are you aware of any limitations in how the 
treatment has been assessed in clinical trials? 


Yes, we believe the trial captured outcomes which are important to patients 


If the treatment being appraised is already available in the NHS, are 
there any side effects that were not apparent in the clinical trials but 
have emerged during routine NHS care? 


N/A 


Are you aware of any relevant research on patient or carer views of the 
condition or existing treatments (for example, qualitative studies, 
surveys and polls)? 


☐ Yes  ☐ No 


If yes, please provide references to the relevant studies. 


Living with Warfarin survey: 


http://www.atrialfibrillation.org.uk/files/file/Publications/120306-jf-FINAL-


Living%20With%20Warfarin.pdf 


Anticoagulation Services and Patient Access to Self-Monitoring:  


http://www.atrialfibrillation.org.uk/files/file/141001-cjw-


FOI%20Executive%20Summary%20ACSMA.pdf 


Living with AF interviews: http://www.atrialfibrillation.org.uk/stories/living-


with-af.html 


 


7. Equality 


NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular 
protected characteristics and others. Protected characteristics are: age; being 
or becoming a transsexual person; being married or in a civil partnership; 
being pregnant or having a child; disability; race including colour, nationality, 
ethnic or national origin; religion, belief or lack of religion/belief; sex; sexual 
orientation. 



http://www.atrialfibrillation.org.uk/files/file/Publications/120306-jf-FINAL-Living%20With%20Warfarin.pdf

http://www.atrialfibrillation.org.uk/files/file/Publications/120306-jf-FINAL-Living%20With%20Warfarin.pdf

http://www.atrialfibrillation.org.uk/files/file/141001-cjw-FOI%20Executive%20Summary%20ACSMA.pdf

http://www.atrialfibrillation.org.uk/files/file/141001-cjw-FOI%20Executive%20Summary%20ACSMA.pdf
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Please let us know if you think that recommendations from this appraisal 
could have an adverse impact on any particular groups of people, such as:   


 excluding from full consideration any people protected by the equality 
legislation who fall within the patient population for which the treatment 
is/will be licensed;  


 having a different impact on people protected by the equality legislation 
than on the wider population, e.g. by making it more difficult in practice 
for a specific group to access the treatment;  


 any adverse impact on people with a particular disability or disabilities.   


Please let us know if you think that there are any potential equality 
issues that should be considered in this appraisal. 


None I am aware of 


Are there groups of patients who would have difficulties using the 
treatment or currently available treatments? Please tell us what evidence 
you think would help the Committee to identify and consider such 
impacts. 


- Those for whom anticoagulation is contraindicated . 


8. Other issues 


Do you consider the treatment to be innovative? 


☐ Yes  ☐ No 


If yes, please explain what makes it significantly different from other 
treatments for the condition. 


 


AF is a developing area where recognition and agreement on appropriate 


management has only been widely available in the past few years and only 


seen in updated NICE CG 180 in June 2014. While alternative anticoagulation 


therapies to warfarin, have come to market since 2012, these are still widely 


under prescribed 


Education and providing information is still on-going to ensure NICE CG180 is 


understood and implemented at local level, not least around the use of 


anticoagulation. If given guidance by NICE, Edoxaban will further support the 


essential paradigm change that is needed across England and Wales, in 


managing AF patients assessed at increased risk of AF-related stroke. 
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Are there any other issues that you would like the Appraisal Committee 
to consider? 


      


9. Key messages 


In no more than 5 bullet points, please summarise the key messages of 
your submission. 


      Effective and safe therapies are essential. Ones that reduce risk by 


being easier to manage, help the patient 


       As uptake of anticoagulation is still relatively low, it is important tp 


have choice to help prescriber and patient access effective and 


manageable therapies reducing risk, burden and cost 


      Therapies which reduce AF-stroke risk and also reduce risk – of 


major bleeds and CVD events support better outcomes for AF patients  


      AF is challenging. Carers need support too and a therapy that is 


safer and easier to use while also at least as effective, helps everyone  
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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Patient/carer organisation submission (STA) 


Edoxaban tosylate for preventing stroke and systemic 
embolism in people with non-valvular atrial fibrillation 


Thank you for agreeing to give us your views on this treatment that is being 
appraised by NICE and how it could be used in the NHS. Patients, carers and 
patient organisations can provide a unique perspective on conditions and their 
treatment that is not typically available from other sources. We are interested 
in hearing about: 


 the experience of having the condition or caring for someone with the 
condition 


 the experience of receiving NHS care for the condition  


 the experience of having specific treatments for the condition  


 the outcomes of treatment that are important to patients or carers (which 
might differ from those measured in clinical studies, and including health-
related quality of life) 


 the acceptability of different treatments and how they are given 


 expectations about the risks and benefits of the treatment. 


To help you give your views, we have provided a questionnaire. You do not 
have to answer every question — the questions are there as prompts to guide 
you. The length of your response should not normally exceed 10 pages. 







Appendix G – patient/carer organisation submission template 


National Institute for Health and Care Excellence    Page 2 of 12 


Patient/carer organisation submission template (STA) 


1. About you and your organisation 


Your name:  


Name of your organisation: AF Association 


Your position in the organisation:  


Brief description of the organisation: AF Association is a registered charity 


working to support all those living with, effected by or managing atrial 


fibrillation and atrial flutter. The charity is supported by fundraising, grants and 


donation and has over 10,000 patient/carer supporters in the UK as well has 


medical and ‘other’ members.  


(For example: who funds the organisation? How many members does the 


organisation have?) 


We are asking for your collective view as an organisation and will be asking 


patient experts for their individual input separately. If you have the condition, 


or care for someone with the condition, you may wish to complete a patient 


expert questionnaire to give your individual views as well. 


2. Living with the condition 


What is it like to live with the condition or what do carers experience 
when caring for someone with the condition? 


AF can range from ‘silent’ (no noticeable symptoms) to being highly 


symptomatic. AF affects over one million people in the UK alone – and this 


number is rising as we live longer and survive once fatal events that are now 


often a trigger for the onset of AF. AF also carries a significant stroke risk –


resulting in over 15,000 AF-related strokes in the UK per year. Yet despite all 


of this, awareness and understanding of AF is generally low, and partly, as a 


result of this, living with AF can result in feeling very unwell, isolated, plagued 


by multiple symptoms as well as side-effects from therapies and a weighed 


down by a feeling of ‘premature ageing’ 


AF is complex with no one treatment suiting or appropriate for all. As a 


patient, there is suddenly the need to face personal risks – of increased stroke 


risk, Heart Failure, dementia and premature death.  
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Understanding and accessing the most appropriate clinician is often not easy 


and can take years. An AF survey carried out in 2011 showed an average 


diagnosis time from first symptoms to diagnosis of two years and an average 


successful symptom-management time of four years from diagnosis. 


Anticoagulation is not straightforward. Despite guidance, access to therapies 


is restricted and falls to a postcode lottery. Equally management of warfarin 


and INR again varies across areas with no consideration of what best suits 


and is needed by the patient. So while some patients will be tested in their 


local GP surgery and receive their INR level and change of dosage all at the 


same time, others – even if unwell or less able to hear and manage their 


medication, will be telephoned and need to record the dosage change as 


follow up letters take two-four days to arrive. Furthermore, those on VKA 


therapy may be asked to take different dosages over different t days of the 


week, and these cannot be ‘dossetted’ because of the frequent changes. 


Difficult to manage when well – but many AF patients have multiple 


conditions. 


For VKA therapy, follow up test can often be 12 weeks apart, and yet it is 


widely known that food and drink as well as minor illness and changes in other 


medications, frequently effect INR levels, and so individuals are faced with 


always thinking about ‘balance’ – the same food, activity, routine, day in, day 


out. Life as they once enjoyed it, becomes increasingly restricted, because 


un-noted changes could too easily result in a bleed, stroke or death. 


Accessing therapies that minimise risks, suit the individual’s medical and 


quality of life needs and are easy to manage, can make the difference to 


enabling a person diagnosed with AF to continue to enjoy a full and active life. 


Having health-carers who talk through therapy options and provide 


information on how safely and appropriately to manage the agreed therapy 


reduces fear, uncertainty and error. 


As a carer for people with AF, it is invaluable to be able to understand the 


condition, know and be able to access a clinician who has good and up to 


date understanding of AF and current guidance. Equally important is to 
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access therapies that can be easily managed and not require frequent 


changes, chasing-up of results or urgent reviews when a dental appointment / 


holiday food / short term illness or medicine change occurs. 


After diagnosis of AF, life changes, but management of the medications, 


symptoms and side effects can be a daily burden if joined up consideration for 


the individual’s medical and ‘life’ needs are overlooked. 


Current practice in treating the condition 


Which treatment outcomes are important to patients or carers? (That is, 
what would patients or carers like treatment to achieve?) Which of these 
are most important? If possible, please explain why. 


Therapies that reduce risk -  and in-particular, risk of A-stroke, are extremely 


important to those diagnosed with AF and their close family/cares. However, 


access to anticoagulation therapy that is both effective and manageable is 


essential to secure the greatest benefits both to the individual and to the NHS. 


No one treatment for AF-stroke prevention, suits all and so access to a 


therapy that reduces risk, maintains well being and enables quality of life for 


that person, is very important. Many of those who have AF and require 


anticoagulation, also have multiple other conditions and the safe interaction of 


medication is a very important part of their management. For the individual, 


side-effects, frequent changes, anxiety around drug interaction or risk and 


complications following other illness, diet, travel, regular testing and activity 


are all daily worries, and so a medication that reduces risk – both of bleeds 


and stroke as well as minimises potentially fatal complications which are 


beyond their control, is extremely important.  


What is your organisation’s experience of currently available NHS care 
and of specific treatments for the condition? How acceptable are these 
treatments and which are preferred and why? 


While anticoagulation rates for AF are increasing (QOF), NHS care around AF 


and AF-stroke prevention, is variable across the country. Access to some 


NICE approved anticoagulants is severely restricted in some areas or offered 


only as second line options in others.   
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There is still over-prescribing of antiplatelet therapy where anticoagulation is 


recommended and would be appropriate. Not only does AF-stroke risk 


remain, but the risk of a bleed also remains high – so there is no benefit to the 


patient. 


Currently there is a wide a variety in how warfarin in managed – from point of 


care tests to attending hospital clinics, waiting for dose changes to be made 


via telephone and, for some, self-monitoring – although in some areas this is 


very difficult to access or to receive appropriate training and support.  


In areas where risk, information and options are discussed with individuals, 


we have very positive feedback from patients and carers on their confidence 


to manage their treatment and feel both well cared for and protected from risk.  


 


3. What do patients or carers consider to be the 


advantages of the treatment being appraised? 


- One dose per day  


- Therapy is easy to manage and there are few interactions with other 


medications of foods causing  


- Few side-effects noted by those who have been involved in the trials 


- Trials (ENGAGE AF) showed reduced major bleeding rates compared 


to warfarin 


- ENGAGE-AF showed reduced number of AF-stroke events in those 


taking Edoxaban even when those on warfarin has average TTL at 


68.4%) 


- Deaths and events due to CVD appear lower in patients taking 


Edoxaban than in those taking warfarin 


- Single dose with few side-effects or interactions enables quality of life 


to be maintained or restored. Travel, variety in diet and eating-out, 
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taking other medication even when temporary eg anti-biotics is much 


easier and safer 


- As a carer, it is much easier to manage one dose per day and a regular 


dose than multiple with frequent changes  


- This medication can protect from AF-stroke, reduce risks associated 


with anticoagulation (bleeds) and reduce CVD events, while enabling 


commonly enjoyed everyday activities (travel, work, eating out) to 


continue without fear and issues  


Benefits of a treatment might include its effect on: 


 the course and/or outcome of the condition 


 physical symptoms 


 pain 


 level of disability 


 mental health 


 quality of life (such as lifestyle and work) 


 other people (for example, family, friends and employers) 


 ease of use (for example, tablets rather than injection) 


 where the treatment has to be used (for example, at home rather than in 
hospital) 


 any other issues not listed above 


Please list the benefits that patients or carers expect to gain from using 
the treatment being appraised. 


- Far less monitoring, this is especially beneficial to those who are: 


-  Needle-phobic  


- In a care home or isolated area and find it difficult to travel for 
testing 


- Are in work or care for someone making regular clinic 
appointments difficult to maintain 


- Those who need to often travel 


-  Enjoy socialising and eat a range of foods which could interact 
with warfarin therapy causing TTL to vary  


- Those with multiple comorbidities who may struggle with TTL on a Vit K 


antagonist 
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- Those who are inappropriate for other factor Xa inhibitors due to renal 


or other health issues 


Please explain any advantages that patients or carers think this 
treatment has over other NHS treatments in England. 


- An alternative option which requires less monitoring  


- Has good trial results (ENGAGE-AF TIMI) for reduction of AF-stroke 


and reduction of major bleeds 


- Has been used in other disease areas with no major complications 


(VTE following orthopaedic surgery, approved in Japan 2011) 


If you know of any differences in opinion between patients or carers 
about the benefits of the treatment being appraised, please tell us about 
them. 


None 


4. What do patients and/or carers consider to be the 


disadvantages of the treatment being appraised? 


Disadvantages of a treatment might include: 


 aspects of the condition that the treatment cannot help with or might 
make worse 


 difficulties in taking or using the treatment (for example, injection rather 
than tablets) 


 side effects (for example, type or number of problems, how often, for 
how long, how severe. Please describe which side effects patients might 
be willing to accept or tolerate and which would be difficult to accept or 
tolerate)  


 where the treatment has to be used (for example, in hospital rather than 
at home) 


 impact on others (for example, family, friends and employers) 


 financial impact on the patient and/or their family (for example, the cost 
of travel to hospital or paying a carer) 


 any other issues not listed above 


Please list any concerns patients or carers have about current NHS 
treatments in England. 


- Accessing anticoagulation therapy – especially those more recently 


given NICE guidance 
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- Urgent reversal of an anticoagulant in an emergency 


- Length of time between testing dates for warfarin 


-  


Please list any concerns patients or carers have about the treatment 
being appraised. 


- It would be helpful to have information that a patient can carry with 


them on who to contact / what to share in case of emergency  


- Re-assurance/ on half life and management in medical emergency 


If you know of any differences in opinion between patients or carers 
about the disadvantages of the treatment being appraised, please tell us 
about them. 


I do not know of any differences in opinion 


5. Patient population 


Are there any groups of patients who might benefit more from the 
treatment than others? If so, please describe them and explain why. 


- Known AF patients in need of anticoagulation but who currently 


struggle to maintain TTL on a Vit K anticoagulant 


- Existing AF patients taking multiple therapies that interact with existing 


anticoagulation being taken, making it difficult to manage 


- Patients who find one-dose per day easier to manage, for example, 


those taking many medications and so a reduction in number of doses 


per day really does help their personal daily management  


- Existing AF patients appropriate and in need of anticoagulation but 


currently only prescribed antiplatelet 


- Newly diagnosed and assessed AF patients who would find it difficult to 


attend regular INR monitoring clinics and not wishing or able to self 


monitor 


- AF patients unable to tolerate other anticoagulant options 
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- AF patients requiring anticoagulation who are needle phobic 


 


Are there any groups of patients who might benefit less from the 
treatment than others? If so, please describe them and explain why. 


- AF patients assessed as at increased risk of AF-stroke but with 


adherence issues that might result in them missing doses and 


remaining at increased risk of AF-stroke  


- AF patients who are unable to safely manage their doses of prescribed 


medication and so would be safer if regularly monitored 


- Those assessed as at too high risk of bleeds to benefit from 


anticoagulation 


- Those with low body weight (60kg or less) or other medical issues 


making this therapy inappropriate for them 


6. Research evidence on patient or carer views of the 


treatment 


Is your organisation familiar with the published research literature for 
the treatment? 


☐ Yes  ☐ No 


If you answered ‘no’, please skip the rest of section 7 and move on to 
section 8. 


 


Please comment on whether patients’ experience of using the treatment 
as part of their routine NHS care reflects the experiences of patients in 
the clinical trials. 


Largely, yes 


Do you think the clinical trials have captured outcomes that are 
important to patients? Are you aware of any limitations in how the 
treatment has been assessed in clinical trials? 


Yes, we believe the trial captured outcomes which are important to patients 


If the treatment being appraised is already available in the NHS, are 
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there any side effects that were not apparent in the clinical trials but 
have emerged during routine NHS care? 


N/A 


Are you aware of any relevant research on patient or carer views of the 
condition or existing treatments (for example, qualitative studies, 
surveys and polls)? 


☐ Yes  ☐ No 


If yes, please provide references to the relevant studies. 


Living with Warfarin survey: 


http://www.atrialfibrillation.org.uk/files/file/Publications/120306-jf-FINAL-


Living%20With%20Warfarin.pdf 


Anticoagulation Services and Patient Access to Self-Monitoring:  


http://www.atrialfibrillation.org.uk/files/file/141001-cjw-


FOI%20Executive%20Summary%20ACSMA.pdf 


Commissioning Anticoagulation Services for the Future: 


http://www.anticoagulationeurope.org/files/files/booklets/Anticoagulation%20c


ommissioning%20resource%20pack%20-.pdf 


Living with AF interviews: http://www.atrialfibrillation.org.uk/stories/living-


with-af.html 


 


7. Equality 


NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular 
protected characteristics and others. Protected characteristics are: age; being 
or becoming a transsexual person; being married or in a civil partnership; 
being pregnant or having a child; disability; race including colour, nationality, 
ethnic or national origin; religion, belief or lack of religion/belief; sex; sexual 
orientation. 


Please let us know if you think that recommendations from this appraisal 
could have an adverse impact on any particular groups of people, such as:   


 excluding from full consideration any people protected by the equality 
legislation who fall within the patient population for which the treatment 
is/will be licensed;  



http://www.atrialfibrillation.org.uk/files/file/Publications/120306-jf-FINAL-Living%20With%20Warfarin.pdf

http://www.atrialfibrillation.org.uk/files/file/Publications/120306-jf-FINAL-Living%20With%20Warfarin.pdf

http://www.atrialfibrillation.org.uk/files/file/141001-cjw-FOI%20Executive%20Summary%20ACSMA.pdf

http://www.atrialfibrillation.org.uk/files/file/141001-cjw-FOI%20Executive%20Summary%20ACSMA.pdf

http://www.anticoagulationeurope.org/files/files/booklets/Anticoagulation%20commissioning%20resource%20pack%20-.pdf

http://www.anticoagulationeurope.org/files/files/booklets/Anticoagulation%20commissioning%20resource%20pack%20-.pdf
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 having a different impact on people protected by the equality legislation 
than on the wider population, e.g. by making it more difficult in practice 
for a specific group to access the treatment;  


 any adverse impact on people with a particular disability or disabilities.   


Please let us know if you think that there are any potential equality 
issues that should be considered in this appraisal. 


None I am aware of 


Are there groups of patients who would have difficulties using the 
treatment or currently available treatments? Please tell us what evidence 
you think would help the Committee to identify and consider such 
impacts. 


- Those who were assessed at inappropriate for anticoagulation despite 


being at increased risk of AF-stroke. Consideration of their bleeding 


risks / bleeding history / previous strokes and medical history, would 


help identify this group. 


8. Other issues 


Do you consider the treatment to be innovative? 


☐ Yes  ☐ No 


If yes, please explain what makes it significantly different from other 
treatments for the condition. 


 


AF is a developing area where recognition and agreement on appropriate 


management has only been widely available in the past few years and only 


seen in updated NICE CG 180 in June 2014. While alternative anticoagulation 


therapies to warfarin, have come to market since 2012, these are still widely 


under prescribed. Furthermore, a great deal of education is still on-going to 


ensure NICE CG180 is understood and implemented at local level, especially 


around the use of anticoagulation and stopping the use of antiplatelet for the 


prevention of AF-related stroke.  If given guidance by NICE, Edoxaban will 


further support the essential paradigm change that is needed across England 


and Wales, in managing AF patients assessed at increased risk of AF-related 


stroke. 


Are there any other issues that you would like the Appraisal Committee 







Appendix G – patient/carer organisation submission template 


National Institute for Health and Care Excellence    Page 12 of 12 


Patient/carer organisation submission template (STA) 


to consider? 


      


9. Key messages 


In no more than 5 bullet points, please summarise the key messages of 
your submission. 


      Life with AF often falls on many of the most vulnerable, safe, 


effective and easy to manage therapies help ease this 


       No one therapy suits all, so access to effective and efficient 


therapies – new and old, is vital if suffering, strokes and death are to be 


reduced 


      Therapies which reduce AF-stroke risk and also reduce risk – of 


major bleeds and CVD events support better outcomes for AF patients  


      While well tested and successfully used by many, warfarin is not  


suitable for everyone and can increase the burden of worry, management 


and risk on many of the most vulnerable AF patients at increased risk of 


AF-stroke 


      As a carer, managing multiple drugs is a challenge, having one that 


is at least as safe and effective but only requiring one dose per day, no 


dose changes and far less monitoring, makes this far more easier and safer 


for the AF patient,  
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Thank you for agreeing to make a submission on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your submission, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name:   
Name of your organisation: Clinical Leaders of Thrombosis 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology?  


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? 
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)?  
 
Education Secretary, Clinical Leaders of Thrombosis 
 


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
There are local variations in the ease of access to anticoagulant testing with 
warfarin/sinthrome which is the existing alternative for patients with AF. The most 
significant disadvantage to the current treatment is the requirement for frequent 
monitoring. 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? 
 
Patients who are poorly controlled on warfarin may benefit from treatment with 
Edoxaban. However if the poor control is due to non-compliance, this may be a 
problem as Edoxaban is not routinely monitored which could result in these patients 
being at risk of stroke. 
 
Patients who have difficulty with regular blood tests would also benefit from 
Edoxaban. 
 
Patients with poor renal fuction should be identified as unsuitable for treatement with 
edoxaban. 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
 
The treatment could be used in Primary or Secondary care. There may be a 
requirement for monitoring patients renal function at intervals. No additional 
professional input beyond that already in place for anticoagulant monitoring would be 
anticipated. 
 
New laboratory assays may be required for monitoring plasma drug levels. 
 
A protocol for the management of patients with bleeding whilst on edoxaban would 
be required in each area where the drug was used, similar to those being trialled for 
rivaroxaban. 
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
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Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
 
 
The advantages and disadvantages of the technology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
Edoxaban would be easier to use than Vitamin K antagonists for both patients and 
healthcare professionals as it does not require monitoring and dose adjustment. 
Once-daily dosing is an advantage. 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
 
Edoxaban should not be administered without a full assessment of the patient’s renal 
function. An education session with a healthcare professional regarding the use of 
the drug prior to starting therapy would be advisable. 
 
Patients will require regular checks for renal function, particularly the older age 
groups >75 yrs. 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
In the published trials, it appears that Edoxaban is non-inferior to well-controlled 
warfarin for the prevention of stroke.  
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
The lack of an effective proven antidote is a matter of concern in the event of 
bleeding or emergency surgery. In addition, the lack of a specific assay for the drug 







Appendix G - professional organisation submission template 
 


NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 
 


Single Technology Appraisal (STA) 
 
Edoxaban tosylate for preventing stroke and systemic embolism in people with 


non-valvular atrial fibrillation  


 4 


readily available in routine laboratories is an issue which may cause problems under 
these circumstances. 
 
Increased rates of gastro-intestinal bleeding reported in the trials may be a concern. 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
Anticoagulant trained healthcare professionals would be well placed to offer advice 
on the use of edoxaban. Staff would require education and training in appropriate use 
of the drug. No other additional facilities would be needed. 
 
A new laboratory assay for drug levels would need to be developed and implemented 
in case of overdosage. 
 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
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 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
No issues. 
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Thank you for agreeing to make a submission on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your submission, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name:  
 
Name of your organisation:Royal College of Pathologists 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology?Yes 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)?No 
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)?No 


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 
How is the condition currently treated in the NHS? Is there significant geographical 
variation in current practice? Are there differences of opinion between professionals 
as to what current practice should be? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? 
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
 
 
 
NICE CG 180 (the management of atrial fibrillation), published in 2014, gave clear 
updated guidance as to the treatment of AF. Similar guidance has been published by 
the European Society of Cardiology. Individuals with AF should have an assessment 
of stroke (by CHADS-VASc score) and bleeding risks performed. Men with a 
CHADS-VASc score of 1 or more, and women with a CHADS-VASc score of 2 or 
more should be offered anticoagulation (taking the bleeding risk factors into account). 
This is universally accepted.  
Current anticoagulant therapies available are warfarin, and now apixaban, dabigatran 
etexilate, and rivaroxaban. At the time that studies with edoxaban tosylate were 
initiated, warfarin was the only licensed anticoagulant drug available. Whilst aspirin 
historically was offered as an option, evidence has demonstrated that reduction in 
stroke risk associated with AF is significantly greater in patients taking anticoagulant 
therapy when compared to patients taking antiplatelet agents (eg aspirin or 
clopidogrel). 
 
Apixaban, Dabigatran etexilate and Rivaroxaban are now all licensed and have been 
approved by NICE for this indication.  
 
Following their introduction, over the last couple of years, there has been a significant 
uptake of the direct oral anticoagulants (DOACs; apixaban, dabigatran etexilate, 
rivaroxaban) within the UK, yet the majority of patients receiving anticoagulation to 
prevent stroke or systemic embolisation in AF are prescribed warfarin. There is 
considerable geographical variability in the use of the DOACs in the UK; the reasons 
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for this are multifactorial (reasons include unfamiliarity in the technology, the maturity 
of local cardiac and anticoagulation networks, developing consensus in their 
introduction in primary and secondary care, clinician enthusiasm, and clinicians 
awaiting the now published updated NICE guidance).  
 
The DOACs (including edoxaban tosylate) offer significant advantages to warfarin  in 
that there is no requirement for regular monitoring. Two of the DOACs (dabigatran 
and apixaban) require to be taken twice daily (bd), whereas Rivaroxaban is a once 
daily (od) medication, as is edoxaban tosylate. The introduction of edoxaban would 
offer clinicians and patients the choice of a second once daily DOAC for the 
prevention of stroke or systemic embolism associated with AF. 
 
The Edoxaban study randomised patients to one of two different doses of edoxaban 
tosylate (high dose, 60mg once daily, or low dose, 30mg once daily) or warfarin 
(double blind, double dummy study using an encrypted warfarin monitoring). There 
are concerns that patients with impaired renal function (creatinine clearance 
<50mL/min), those with low body weight (<60kg), or who were taking P-glycoprotein 
inhibitor drugs (eg verapamil) are at increased risk of bleeding whilst taking DOACs 
due to an increase in anticoagulant effect. The edoxaban study incorporated a 
reduction in edoxaban dose in such patients. The edoxaban study demonstrated a 
significant reduction in haemorrhagic stroke when compared to warfarin, and a 
significant reduction in life-threatening and major bleeding in patients taking 
edoxaban when compared to warfarin. Edoxaban was non-inferior to warfarin in the 
study at both doses, but there was a trend towards inferiority in the prevention of 
stroke in patients randomised to the lower edoxaban dose (30mg od). 
 
This technology would be used in both primary and secondary care settings. The 
introduction of the 3 licensed DOACs in primary care has taken some time- many 
GPs and anticoagulant nurses lacked the confidence, and some the competence, in 
the use of anticoagulant therapies. These barriers are now fading away; GPs, 
practice nurses and pharmacists in primary care are becoming more familiar with 
their use. Some areas have introduced specialist anticoagulation clinics to start 
patients on DOACs and to switch patients from warfarin to DOACs as appropriate. 
Many hospital laboratories have introduced tests (assays) to investigate patients 
taking DOACs who are admitted with a thrombosis or a bleeding episode; an assay 
for edoxaban has been developed, and will be available. Much of the work 
associated with the implementation of the DOACs has therefore been undertaken 
and it is unlikely that additional specialist input will be required for the introduction of 
this technology. 
 
As yet the technology is not available- it is not yet licensed in the UK for this or any 
other indication. There are other DOACs (as above) licensed for other indications 
(prevention and treatment of venous thromboembolism) in addition to prevent stroke 
and systemic embolization in AF, and these are increasingly used within the UK. It is 
unlikely that edoxaban would be significantly used outside its licensed indication, 
therefore, as these alternatives are available.  
 
 
The advantages and disadvantages of the technology 
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NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
 
This technology compares favourably to warfarin for the proposed indication (stroke 
and systemic embolization prevention in atrial fibrillation (SPAF)). It is non inferior to 
warfarin for this indication, although at the lower dose (30mg od) there was a trend 
towards inferiority. Three other DOACs have completed trials, have been licensed 
and are now NICE approved for this indication. These three DOACs (apixaban, 
dabigatran etexilate and rivaroxaban) are widely used for this indication. There are 
no head-to-head studies comparing the DOACs. 
 
There was a reduction in the risk of intracranial bleeding and major bleeding in 
patients taking edoxaban tosylate when compared with warfarin. There was an 
increase in gastrointestinal bleeding with edoxaban tosylate compared to warfarin 
(however major bleeding was reduced overall). Otherwise, to my knowledge, there 
were no other side-effects of significance or concerns recorded. 
 
The patient population within the study had a median age of 72; many patients with 
atrial fibrillation are older (prevalence increases with age). It is challenging to 
undertake studies in the older patient population, and all the studies of the DOACs 
had patients of a similar age range to this study  (in the apixaban ARISOTLE study 
the median age was 70 years). Patients at high risk of stroke were included in the 
edoxaban tosylate study (23% had a CHADS2 stroke risk of 4-6) as one would see in 
the ‘general AF population’. 30% of patients in this study were taking asprin, again as 
one tends to see in the general AF population. The outcomes measured in this study 
were appropriate to the indication of the technology.  
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Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
 
On 8th January 2015 the FDA approved edoxaban for this indication, but have 
included a ‘Boxed Warning’ with additional dosing and safety warnings. In this the 
FDA warn that edoxaban tosylate is less effective for SPAF in AF patients (when 
compared with warfarin) where the patient’s creatinine clearance is greater than 
95mL/minute (ie patients with good renal function). It is recommended by the FDA 
that patients with creatinine clearance >95mL/min are offered another anticoagulant.  
 
 
 
 
 
 
Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
 
Possible NICE guidance would not affect the delivery of care for patients with this 
condition. Regions have anticoagulation services in place delivering such care. There 
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would be a need to educate health professionals in this new technology but there are 
many professionals available with skills in anticoagulant treatment therefore there 
would be no considerable impact. 
 
 
 
 
 
 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
 
 
To my knowledge, this appraisal will not exclude people protected by equality 
legislation within the patient population for which the treatment may be licensed. 
It will not lead to recommendations that have a different impact on people protected 
by the equality legislation than on the wider population. It will not lead to 
recommendations that have an adverse impact on people with a particular disability. 
I do not think the committee will require additional evidence. 
 
The majority of patients with atrial fibrillation are elderly. The traditional requirements 
for monitoring of warfarin anticoagulation proves challenging to the elderly patient 
population. The provision of a technology that provides protection from stroke in atrial 
fibrillation without the need for regular monitoring is to the great advantage of, in 
particular, this patient group. 
 
 
 
 
 
 





