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A B S T R A C T   

Regulatory approvals of, and subsequent access to, innovative cardiovascular medications have declined. How 
much of this decline relates to the final step of gaining reimbursement for new treatments is unknown. Payers 
and health technology assessment (HTA) bodies look beyond efficacy and safety to assess whether a new drug 
improves patient outcomes, quality of life, or satisfaction at a cost that is affordable compared to existing 
treatments. HTA bodies work within a limited healthcare budget, and this is one of the reasons why only half of 
newly approved drugs are accepted for reimbursement, or receive restricted or “optimised” recommendations 
from HTA bodies. 

All stakeholders have the common goal of facilitating access to safe, effective, and affordable treatments to 
appropriate patients. An important strategy to expedite this is providing optimal data. This is demonstrably 
facilitated by early (and ongoing) discussions between all stakeholders. Many countries have formal programmes 
to provide collaborative regulatory and HTA advice to developers. Other strategies include aligning regulatory 
and HTA processes, increasing use of real-world evidence, formally defining the decision-making process, and 
educating stakeholders on the criteria for positive decision making. Industry should focus on developing treat
ments for unmet medical needs, seek early engagement with HTA and regulatory bodies, improve methodologies 
for optimal price setting, develop internal systems to collaborate with national and international stakeholders, 
and conduct post-approval studies. Patient involvement in all stages of development, including HTA, is critical to 
capture the lived experience and priorities of those whose lives will be impacted by new treatment approvals.   

1. Introduction 

Regulatory approvals of, and subsequent access to, innovative car
diovascular (CV) medications have declined, with CV drug approvals by 
the US Food and Drug Administration (FDA) dropping from 16% of the 
total new approvals (7/45) in 2015 to 2% (1/53) in 2020 [1]. Similarly, 
CV drugs accounted for just 3 (3%) of 97 new medicine, and only one of 
39 new active substances, approved by the European Medicines Agency 
(EMA) in 2020 [2]. 

Regulatory approval of a drug does not ensure patient access – there 
remains the step of pricing the drug, and getting reimbursement 
agencies, third-party intermediaries, or patients to agree to pay for it. 
Evidence-based medicine remains at the heart of all treatment, guide
line, and regulatory decisions. In addition, payers ask how well a 
treatment works compared to existing treatments, and whether it re
flects value for money [3]. Does it improve patient outcomes, safety, or 
satisfaction at a reasonable and affordable cost [3,4]? All stakeholders 
must cooperate to provide the evidence that payers need to determine 
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the value of new treatments. 
This paper builds on discussions among clinical trialists, industry 

representatives, regulators, and patients, which took place at the 17th 
Global Cardiovascular Clinical Trialists (CVCT) Forum in December 
2020 (www.globalcvctforum.com). The goal was to review the decisions 
of regulatory, health technology assessment, and pricing and reim
bursement organisations, and to suggest ways to improve patient access 
to evidence- and value-based therapies. Our paper reports on the views 
of senior representatives of these and other stakeholders from around 
the world attending the Forum. Throughout, we attempt to capture what 
emerged from extended discussions at the Forum. This paper is not a 
consensus statement from those present at the Forum or the organisa
tions they are associated with. It is a contribution to the debate, aiming 
to stimulate discussion within and between the various stakeholder 
groups, nationally and internationally. 

2. Public and private payers, and the role of health technology 
assessment (HTA) bodies 

Many payers, particularly in countries with universal-coverage 
healthcare systems, rely on health technology assessment (HTA) 
bodies to assess new interventions for reimbursement decision making, 
and to inform the pricing process. HTAs generally use efficacy and safety 
data from registration trials, patient health-related quality of life 
(HRQoL), life-expectancy impacts, and cost data to make recommen
dations. Usually, incremental cost-effectiveness ratios (ICER) are 
calculated to compare different treatments [4,5]. An ICER (calculated by 
the difference in total costs [incremental cost] divided by the difference 
in the chosen measure of health outcome or effect [incremental effect] to 
provide a ratio of ‘extra cost per extra unit of health effect’ – for the more 
expensive therapy vs the alternative), allows comparison across thera
pies and disease areas. If a treatment falls under a designated threshold it 
theoretically provides a cost-effective use of resources compared to 
available therapies that it may displace. 

The cost-effectiveness threshold is often described as an upper limit 
for “willingness-to-pay” for health gain [6]. In general, where it exists, it 
varies around the world, and may depend on a country’s income [7,8]. 
Interventions that are considered cost-effective in high-income coun
tries, may not be in a middle- or low-income countries. Table 1 provides 
examples of explicit or implicit cost-effectiveness thresholds used in 
different countries [9]. 

Often a treatment may prove cost-effective (below the willingness- 
to-pay threshold) over existing treatments in only a subgroup of pa
tients (e.g., high-risk) [10]. As a result, many treatments receive “opti
mised” or “restricted” positive HTA decisions. This narrows the eligible 
patient population, and pre-approval at the point of prescription is often 
required [11]. 

HTA assessment criteria vary widely although are deeply embedded 
in many high income countries, [12] although there are difference in 

which domains are used and what role they play for pricing and reim
bursement decision making (e.g., clinically meaningful outcomes, and 
use of patient-reported outcomes and surrogates) [13]. In general, more 
than half of new drugs receive recommendations for access with re
strictions, or are rejected (Fig. 1) [13,14]. For example, Fig. 2 shows the 
wide variation in recommendations from HTA bodies for 3 CV treat
ments [14], with additional data from across the European Union also 
available [15]. The lack of standardisation means manufacturers have to 
submit multiple individual applications, which requires prioritising 
applications around the globe. This may contribute to the variation in 
time to patient access of new treatments from country to country. 

To illustrate this variation, we will discuss examples of patient access 
pathways in the United Kingdom (UK), France, and the United States 
(US). The UK and US represent two ends of the spectrum from full and 
transparent HTA process (UK) to no HTA process without even consid
eration of costs (US), with France somewhere in between. 

2.1. United Kingdom 

NICE conducts HTAs on behalf of the National Health Service (NHS) 
in England. The NHS is then legally obligated to fund treatments and 
make them available, typically within 3 months [16]. NICE decisions are 
generally adopted in Wales and Northern Ireland, but in Scotland 
reimbursement decisions are made by the Scottish Medicines Con
sortium. NICE has recognised the need to expand the evidence base 
beyond randomised trial and cost-effectiveness data [17]. This includes 
increased use of real-world evidence (RWE) generated by registries and 
other observational data, and new assessment technology such as arti
ficial intelligence and wearable devices. NICE is working on methods 
and standards, providing resources, ensuring confidentiality and trans
parency, and collaborating with other stakeholders [17]. 

2.2. France 

Upon regulatory approval of new drugs, the Transparency Commis
sion in the National Health Authority assesses therapeutic value, 
considering disease severity and burden, efficacy, safety, effectiveness, 
and alternative treatments [18,19]. This is followed by price negotia
tions with the manufacturer, which are impacted by relative effective
ness compared to available treatments [19]. 

Multiple stakeholder review phases can result in long delays between 
drug regulatory approval (“marketing approval”) and widespread pa
tient access. For example, PCSK9 inhibitors received regulatory ap
provals in the US and France around the same time, but widespread 
patient access in France occurred about 2 years later than in the US [19] 
due to slower reimbursement decision making. 

2.3. USA 

The US has no single national health programme and HTAs are 
conducted by uncoordinated public and private initiatives [20,21]. The 
Centers for Medicare & Medicaid Services (CMS) administers the largest 
publicly funded programme and makes coverage determinations [20]. 
Medicare covers interventions that are “reasonable and necessary” for 
diagnosis or treatment [21]. CMS uses an evidence-based process to 
make determinations, but does not consider cost effectiveness data 
[20,21]. Medicare Prescription Drug Plans (e.g., Part D) are offered by 
private companies, which must provide a minimum level of coverage set 
by Medicare. Research suggests that policies governing Medicare may 
result in funding many drugs that HTAs in other countries deem to have 
insufficient evidence of efficacy or value to support coverage [20]. For 
example, Part D companies must include all drugs in six “protected” 
categories: HIV antivirals, cancer drugs, immunosuppressants, antipsy
chotics, antidepressants, and anticonvulsants [22]. 

Table 1 
Examples of explicit or implicit cost-effectiveness thresholds in 2015 
US dollars PPP from a systematic review of published studies [9].  

Country Cost-effectiveness threshold 

Australia 63,096 
Brazil 27,620 
Canada 98,183 
Hungary 25,473 
Ireland 84,094 
Japan 83,938 
Netherlands 132,340 
Sweden 50,173 
Thailand 4419 
UK 65,871 
USA 100,000 

PPP, purchasing power parity; QALY, quality adjusted life year; USD 
US dollars 
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3. Variable patient involvement in HTA processes 

Patient involvement in the HTA process is critical [23]. While 
involvement is increasing, many countries are not yet systematically 
involving patients throughout the process [23,24]. Barriers to patient 
involvement include unclear goals and roles, and the under-valuing of 
patient evidence by HTA members [24]. Without this viewpoint, rand
omised controlled trials and technology assessment processes may 
overlook measures that are important to patients and real-world per
spectives from outside the clinic [23]. 

Technology has increased the collection and means to analyse indi
vidual patient-generated data. Websites, smartphones, and wearables, 
have increased the ability to conduct trials remotely, collect RWE, and 
facilitate patient involvement in HTA processes [25–28]. This approach 

increased during the COVID-19 pandemic [28], is well accepted by pa
tients [29], and will become common in future trials. This type of data 
can provide individual patient insights, rather than only those of the 
generalised patient trial population. 

HTAs in several countries have reformed their reimbursement pro
cesses to place a greater emphasis on HRQoL and its use in cost- 
effectiveness analysis (cost-utility) rather than life expectancy alone 
[23,30,31]. Countries that use QALY (UK, Canada, Australia, 
Netherlands, Sweden, etc) rely significantly on HRQoL. In the past few 
years, patient and public involvement increased interest in HRQoL in 
countries such as France, Germany, and US, but they have not yet 
adopted the use of QALY. Strategies for involvement include websites (to 
provide information), surveys and focus groups (for consultation), or 
more active advisory committee participation (for policy and 

Fig. 1. Recommendations for access to new drugs in eight countries, showing that more than half of new drugs receive recommendations for access with restrictions, 
or are rejected. Based on data from Refs 13 & 14. 

Australia Canada England France Germany Scotland Sweden

Sacubitril/ 
valsartan
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Evolocumab
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valsartan
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Evolocumab

Sacubitril/ 
valsartan

Alirocumab

Evolocumab
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Fig. 2. Variation in recommendations from HTA bodies for 3 cardiovascular treatments (Alirocumab, Evolocumab, and Sacubitril with Valsartan) in seven countries. 
Based on data from Ref 14. 
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programme development) [32]. 
Patient groups, as well as other social and political factors, also in

fluence the regulatory approval and pricing of innovative therapies. 
However, the prevalence of patient-advocacy organisations related to 
cancer far outweigh those in CV diseases (37% vs. 5%) [33]. In parallel, 
regulatory approvals of oncology drugs drastically outweigh approvals 
of CV drugs [1,2,34]. The patient voice is sub-optimal in cardiology 
[33], but should be considered more often during the HTA and pricing 
processes, such as is the case with NICE in the UK. 

4. Decline in investment in new CV treatments 

Innovation and drug approvals for new CV treatments are decreasing 
(Graphical Abstract). In 2020, <5% of new drug approvals in the US [1], 
and Europe [2] were for CV indications. Similarly, few CV drugs are 
being submitted for reimbursement decisions. Over the past 10 years 
(2010–19), of 559 NICE recommendations, only 4% were for CV, 
compared to 46% for cancer treatments [11]. Only about 22 CV drugs 
(but 194 cancer drugs) were given positive or optimised/restricted NICE 
decisions over the past decade. 

Over the past 20 years, the proportion of pharmaceutical company 
revenue from CV drugs in the US dropped from 27% (in 1997) to 1% (in 
2018) [35]. Similarly, investment in CV companies has declined; 
spending was just $534 million in 2019 (about 10 times less than 
spending on cancer drug developers [$5.6 billion]) [36]. Public funding 
for CV research is also relatively low. Among National Institutes of 
Health (NIH) funding for new drugs approved from 2010 to 2016, CV 
research accounted for <1/3 that for cancer therapies [37]. Similarly, 
the CardioScape project found that CV funding by the European Com
mission declined from almost €200 million in 2010 to less than €50 
million in 2019 [38]. One of the reasons may be the slow, expensive 
process of CV research, often necessitating mega-trials with long follow- 
up. 

The lack of investment may contribute to the lack of CV drugs in 
company pipelines. Of 891 clinical programmes at 20 major drug 
companies, just 47 (5%) included CV drugs, compared to 335 (38%) for 
oncology/haematology [36]. CV trials accounted for <300 of almost 
5000 clinical trials conducted in 2019/20 [36]. 

Low investment in CV may also be related to perceived low rate of 
clinical events, however, for CV diseases such as heart failure (HF) 
mortality remains high [39]. Focussing on patient subgroups with high 
unmet needs may increase the value of new treatments, enhance regu
latory and HTA approvals, and investor and drug company interest in 
the CV category. For example, patient at high thrombotic risk who 
cannot take oral anticoagulants because of bleeding risk. “Orphan” 
status can be awarded by regulatory authorities to drugs that may be of 
benefit to people with rare conditions, and is associated with various 
incentives to encourage drug development. Drugs being developed for 
patients with specific uncommon phenotypes previously lacking current 
therapies, such as transthyretin amyloid cardiomyopathy, have gained 
such status. There are also a number of “accelerated” approval or 
assessment processes at both the FDA and EMA, where the regulators 
speed up their assessment process for drugs that treat serious conditions, 
and that fill an unmet medical need. Neither designation is transferable 
from one regulator to another. 

Registry-based randomised trials can more efficiently identify and 
follow-up large numbers of patients, and provide data acceptable to 
regulators for new or extended indications. The DAPA-MI trial is inte
grating registry data from the Swede-Heart and Myocardial Ischaemia 
National Audit Project (MINAP) with a randomised clinical trial to 
evaluate dapagliflozin for prevention of mortality or HF following an 
acute myocardial infarction [40]. 

Publicly, CV disease does not evoke the urgency or have the 
awareness seen with cancer, which translates into less funding for drug 
development, regulatory approval, and reimbursement. With declining 
research and funding, adverse trends in CV disease are not being 

addressed in a timely manner, such as those due to increased rates of 
obesity, diabetes, and cardiotoxicity of other drugs. 

5. Examples of new treatments with limited or no patient access 

5.1. Omecamtiv mecarbil (Amgen, Cytokinetics) 

Omecamtiv mecarbil (Amgen) is a case where perception of limited 
therapeutic value, and limited potential for significant pricing/reim
bursement, led to withdrawal of the main sponsor. In November 2020, 
GALACTIC-HF (over 8000 patients) showed that omecamtiv, initially 
perceived as a promising new treatment for HF, significantly reduced the 
risk of the primary outcome compared to placebo (first HF event [hos
pitalisation or urgent visit for HF] or CV death), but the effect was 
perceived as modest (8% improvement) [41]. The drug did not reduce 
the risk of CV death. Amgen considered a clinically meaningful primary 
outcome as a 15% risk reduction [42]. Industry analysts concluded that 
in light of the weak effect, omecamtiv may not be a commercially viable 
product [42]. After spending tens of millions ($US) developing the 
product, Amgen decided to withdraw and returned all rights to Cyto
kinetics [42]. While concerns around regulatory and reimbursement 
processes were not cited, they likely had an influence on Amgen’s de
cision. Cytokinetics, on the other hand, has submitted a New Drug 
Application (NDA) to the FDA, targeting a subgroup of patients with 
severe HF [43]. They have initiated the METEORIC-HF trial in patients 
LVEF ≤35%. Thus, a likely negative decision for use in an overall pop
ulation can lead to further more formal discussions on restricted 
coverage. 

5.2. Canakinumab (Novartis) 

In 2017, CANTOS (Canakinumab Anti-inflammatory Thrombosis 
Outcome Study), in over 10,000 patients, showed a 15% reduction in the 
primary outcome (nonfatal myocardial infarction, nonfatal stroke, or CV 
death) with canakinumab [44]. There was no significant difference in 
all-cause mortality. Based on these favourable results, Novartis sub
mitted the drug to regulatory bodies for a new indication for secondary 
CV prevention in a specific patient subgroup. Despite the large, positive 
trial, the FDA rejected the application citing insufficient support, and 
European regulators had additional questions [45]. Novartis chose to 
withdraw from the approval process, likely related to the uncertainty 
that payers would value a 15% reduction for the drug’s premium price 
[45]. Canakinumab is already approved and priced as an orphan drug 
for rare autoimmune conditions, but the company would likely have to 
lower the price to be considered cost-effective for widespread use in CV 
disease [46]. With the many unknowns related to the CV indication, 
Novartis made a business decision to focus the drug in other directions 
and maintain its orphan drug price and indication. 

5.3. Evolocumab (Amgen) and alirocumab (Sanofi/ Regeneron) 

Evolocumab and alirocumab (PCSK9 inhibitors), have been shown to 
further reduce cholesterol levels, CV events, and mortality over optimal 
statin therapy alone [47–51]. In 2015 these agents received regulatory 
approval for the treatment of familial hypercholesterolemia, and for 
secondary prevention in patents who require additional cholesterol 
lowering over statin alone. They were subsequently approved to prevent 
heart attack and stroke. 

However, the 15% reduction in major adverse CV events (MACE) 
over optimal statin therapy [48–50] was arguably viewed by payers as 
modest [52], and importantly, when launched the cost of these drugs 
was high at US$14–15,000/year. Given the premium price, rates of 
coverage denial were high and initial uptake was low [53–55]. 

In 2018–2019, the drug companies reduced the prices by 60% to 
about US$6000/year [56]. Subsequent analyses demonstrated the 
treatment to be cost-effective in patients at higher risk of CV events with 
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higher baseline LDL-C values [10,57]. Assessments of value subgroups 
are critical to identify patients who will benefit the most to maximise 
health gain from a limited budget. Despite this, it appears that there are 
still barriers to prescribing and reimbursement [58], and out-of-pocket 
costs remain high for many patients [59]. 

6. Impact of multiple regulatory pathways on reimbursement 

Multiple regulatory pathways, including those used for “break
through” products or rare conditions may not necessarily speed up pa
tient access to new treatments [14,60,61]. A review of HTA decisions 
from 2015 to 2019 found that new “orphan” drugs had a longer time 
post-regulatory decision to HTA recommendation, compared to non- 
orphan drugs in Australia, Canada and some European countries [14]. 
Accelerated development and regulatory pathways may result in larger 
data gaps than are seen with standard pathways [60–62]. Drugs may be 
approved based on surrogate endpoints from short-term studies, which 
HTA review may not deem sufficiently robust evidence of incremental 
benefits over available treatments [61,62]. 

In the US, the CMS has to cover all drugs that are “reasonable and 
necessary [21].” Private payers can refuse to cover a drug because of 
high cost or uncertain efficacy, with the exception of most drugs in the 
six protected classes mentioned above [22,60]. Thus, accelerated 
approval that speeds a new product to market can result in no reim
bursement or a substantial government investment for a potentially 
unproven therapy. 

Some countries are experimenting with easier access, offering con
ditional pricing and reimbursement based on agreements that outcomes 
are confirmed in real world practice (e.g., outcomes-based managed 
entry agreements, coverage with evidence development) [63,64]. NICE 
has used such post-launch commitments for appraisal and funding in 
areas of rare disease and oncology (including the “Cancer Drugs Fund”). 
[65]. 

Stakeholders sit on both sides of the argument. Those in favour 
lauded early patient access to potentially life-saving therapies, and the 
likely benefits to manufacturers. Critical physicians predicted an 
increased financial strain on Medicare, use of therapies without suffi
cient evidence, and an undermining of the CMS authority to assess in
cremental benefit and make reimbursement decisions. 

NICE has also stated an objective of aligning decision-making pro
cesses more closely with the UK Medicines and Healthcare Regulatory 
Agency (MHRA) processes. This includes providing developers with 
early joint advice [66]. Similar mechanisms are also increasingly 
available across the European Union, with EUnetHTA and European 
Medicines Agency Parallel Joint Scientific Consultation. [67]. 

7. Challenges faced by HTA bodies and payers in assessing 
evidence 

Regulatory and HTA bodies have different mandates, and often there 
are important differences between the evidence requirements of the two 
processes (Table 2) [13,68,69]. An analysis of 33 drugs that were EMA 
and FDA approved between 1995 and 2018 found that the data concerns 
of regulators centred on safety, while those of HTA bodies more often 
related to benefits versus comparators. This explains why licenced 
products (which are effective compared to placebo) may not be reim
bursed if available active comparators are cheaper. Thus, HTA bodies 
frequently require companies to provide additional evidence (~30–70% 
of submissions) to make their decisions [13]. 

Some of the challenges that can complicate assessments are shown in 
Table 2 [13,68,69]. HTA bodies have to consider the long-term use of 
new treatments. The duration of trials is short compared to patients’ 
expected lifespans, making it difficult to estimate mortality and HRQoL 
benefits over the long-term. For example, in the EMPA-REG trial, over 
90% of participants were alive at the end of the 3-year follow-up; thus, 
the long-term outcome of the majority of patients remained unknown 

[70]. 
Another challenge is when a trial excludes a relevant comparator. 

For example, data were available comparing ticagrelor versus clopi
dogrel from PLATO (PLATelet inhibition and patient Outcomes) [71], 
and data comparing prasugrel versus clopidogrel from TRITON-TIMI 38 
(TRial to assess Improvement in Therapeutic Outcomes by optimizing 
platelet inhibitioN with prasugrel–Thrombolysis In Myocardial Infarc
tion) [72]. It was necessary to use an indirect comparison based on the 
common comparator (clopidogrel) to determine the value of ticagrelor 
relative to prasugrel. In another case, the manufacturer of sacubitril/ 
valsartan used RWE to estimate resource use, but randomised controlled 
trial data to demonstrate efficacy [73]. While the RWE was more 
reflective of the target population, it did not reflect the patient popu
lation included in the clinical trial, therefore the magnitude of benefits 
seen in the trial may not be generalizable to that patient population 
[73]. 

The use of inadequately validated surrogate endpoints is another 
problem [74]. A review of 154 HF trials found that only about 40% used 
mortality outcomes as the primary endpoint, and these trials were more 
likely to be negative [75]. Thus, surrogate or subjective outcomes may 
not extrapolate to clinical outcome benefits. 

All of these issues may contribute to the fact that many new treat
ments receive positive HTA decisions, but with restrictions to certain 
patient populations that will likely benefit the most [11,14]. 

8. Strategies to facilitate review 

Payers do indeed value evidence, but their needs may be very 
different and not necessarily aligned with those of regulatory bodies, 
industry, physicians, trialists, and patients (Table 2) [13,68,69]. How
ever, all stakeholders have the common goal of expediting access to safe, 
effective, affordable treatments to appropriate patients. One strategy to 
expedite more rapid approvals is providing the right data at the right 
time. This can be facilitated by frequent and open discussions between 
all relevant stakeholders [76]. 

Many countries including Australia, Canada and various European 
countries have formal programmes to provide collaborative regulatory 
and HTA advice [68,76]. These bodies have expressed positive views 
about these collaborations, and manufacturers report a reduction in 
development programme risk, an increased understanding of unmet 
medical needs, and better definitions for acceptable innovative study 
designs [76]. 

Joint consultations can help a clinical development programme meet 
the needs of both regulators and HTA bodies [67,77]. A European 
analysis of 21 studies in which joint consultation was sought found that 

Table 2 
Challenges in data needs, and areas for alignment across manufacturers, regu
latory, and HTA bodies [12,64,65].  

Category Examples 

Trial validity  • Inappropriate definition of unmet need  
• Bias in patient selection, study conduct, attrition, or reporting 

Population  • Not representative of practice  
• Inadequate subgroup data, or inappropriate subgroup analyses 

Intervention  • Inadequate information on treatment duration, combination 
therapy, or drug-drug interactions 

Comparators  • Lack of relevant, active comparators  
• Unreliable indirect comparisons  
• Inadequate data on appropriate line of therapy 

Outcomes  • Unacceptable primary endpoints  
• Choice of and use of surrogate and secondary endpoints  
• Lack of patient-reported outcomes and HRQoL measures  
• Insufficient long-term data 

Safety  • Sample size too small  
• Causality unknown  
• Insufficient long-term data 

HRQoL, health-related quality of life 
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manufacturers implemented advice regarding harmonised primary 
endpoints in all studies [77]. Advice regarding trial comparators that 
were acceptable to both regulatory and HTA bodies was implemented in 
about 60% of cases, with manufacturers tending to satisfy regulatory 
advice more often. Other strategies that could facilitate timely, positive 
HTA decisions are shown in Table 3 [68,69,78]. 

In addition to early, collaborative development advice, a number of 
countries also use parallel review programmes, where data are submit
ted to both HTA and regulatory bodies simultaneously [67,76,79]. In 
Australia and Canada these processes shortened the time from regula
tory approval to HTA decisions. In Canada, among 49 new treatments, 
the median time from regulatory to HTA decision was 282 days faster for 
parallel versus sequential processes [14]. NICE also has a programme to 
provide joint regulatory advice from the MHRA and NICE Scientific 
Advice Programme [66]. 

9. Call to action 

Meeting the evidentiary needs of HTAs and other payer groups is 
critical to speed up access to new treatments for appropriate patients. 
Trialists and patients can help in this process by assuring that trials are 
designed to include metrics to estimate cost-effectiveness, relative and 
absolute efficacy, patient-reported outcomes and preferences, and other 
elements to allow payers to assess the appropriateness of a therapy for a 
given group of patients. During assessment processes there are un
certainties related to the generalisability of the patients in the trial to a 
clinical population and a need for more information on relevant sub
groups. Therefore, there is a need for ongoing collection of post- 
approval evidence such as additional clinical trials, long-term follow- 
up of ongoing trials, subgroup analyses, and RWE data [68,76]. Closer 
working between regulators and HTA bodies is being adopted in several 
geographies, and should be encouraged. 

Disclosures 

Cowie: Consulting fees from AstraZeneca, Servier, Medtronic, and 
Abbott; payment or honoraria for lectures, presentations, speakers bu
reaus, manuscript writing, or educational events from AstraZeneca, 
Servier, Medtronic, Abbott, and Bayer; served as Chair for ESC-Digital 
Health Committee (unpaid), Chair for Clinical Advisory Board of 
Pumping Marvellous Foundation (unpaid), Trustee of the Atrial Fibril
lation Association (unpaid), and Non-executive Director of NICE from 
2016 to 2020 (paid). 

Bozkurt: Consulting fees from Baxter, Bayer, and scPharmaceuticals; 
participation on Data Safety Monitoring Board or Advisory Board for 
LivaNova Pharmaceuticals, Abbott Pharmaceuticals, and Relypsa/Vifor; 
served on the Board of Directors for HFSA. 

Butler: Consulting fees from Abbott, Adrenomed, Amgen, Applied 
Therapeutics, Array, AstraZeneca, Bayer, Boehringer Ingelheim, CVRx, 
G3 Pharma, Impulse Dynamics, Innolife, Janssen, LivaNova, Luitpold, 
Medtronic, Merck, Novartis, NovoNordisk, Relypsa, Sequana Medical, 
and Vifor; payment or honoraria for lectures, presentations, speakers 
bureaus, manuscript writing, or educational events from Novartis, BI- 
Lilly, AstraZeneca, and Janssen. 

Briggs: Consulting fees from Allexion, Amgen, Bristol-Myers Squibb, 
GlaxoSmithKline, Novartis, Sanofi/Regeneron, Roche/Regeneron, 
Daiichi Sankyo, Eisai, Boehringer Ingelheim, and Bayer. 

Kubin: Employee of Bayer AG; grants or contracts from Bayer AG; 
stock or stock options from Bayer AG; and equipment, materials, drugs, 
medical writing, gifts, or other services from Bayer AG. 

Jonas: None. 
Adler: Received income from NICE as a Chair of a NICE Technology 

Appraisal Committee, and chair of an Expert Advisory Group and 
commissioner for the Commission on Human Medicines. 

Patrick-Lake: Participation on Data Safety Monitoring Board or 
Advisory Board for ACC’s NCDR Oversight Committee (volunteer); 

received stock or stock options from Evidation Health. 
Zannad: Personal fees from Janssen, Bayer, Amgen, CVRx, Boeh

ringer, AstraZeneca, Cardior, Cereno pharmacuetical, Applied Thera
peutics, Merck, Novartis, NovoNordisk, Myokardia, Actelion, Owkin, 
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