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Foreword (EFPIA)
Every day, 5,000 Europeans lose their lives due to
Europe’s number-one killer: cardiovascular diseases
(CVDs), such as heart attacks or strokes. And the
pandemic has made it worse: CVD was the tinder that
allowed COVID-19 to burn through the global population,
drastically inflating the number of preventable deaths.
The millions of people with undetected CVDs were five
times more likely to die than others. So, while COVID-19
didn’t create the problem, it did draw attention to what
had been an existing challenge for decades.
That is why EFPIA has commissioned this report with
the health experts of PwC. We wanted to understand
the impact of the pandemic on the 60 million CVD
patients living in the European Union and the lessons
we could learn from this health emergency. Ultimately,
we’re looking for recommendations about how European
healthcare systems could be built back better and
become more resilient for the next crisis.
With the pandemic not yet over, we see the next stress
test coming from the war in Ukraine. First and foremost,
this will play out in Ukraine itself, but then also in its
neighbouring countries and further to the west. We know
that the outcomes for CVD patients in Central Eastern
European (CEE) countries have been worse than for their
western counterparts. While treatable mortality sits at 16
cases per 100,000 inhabitants in France, the same score
is at 105 or more in CEE countries. So, once we see
refugees from the war integrate into their host countries,
we need to make sure that we can offer them better
outcomes as well as earlier diagnosis and elevate the
level of CVD care to reduce the burden.
As a pharmaceutical industry’s federation we’ve
made the pledge to build the evidence for good policy
decisions in the field of cardiovascular diseases.
This report is the first piece in a forthcoming series

designed to create more intelligence to inform better
CVD policy. Please watch out for an analysis of
international policy best practices for better outcomes to
be published soon.
No matter what we develop, we want to do so in
partnership and close alignment with our stakeholders
in the European health ecosystem. Here we’d especially
like to refer to the European Alliance for Cardiovascular
Health (EACH), a platform of like-minded organisations
advocating for a stronger focus on CVD as a key health
issue to be addressed in Europe in the coming years. For
this report we’re proud to acknowledge that many of our
partners in EACH agreed to contribute.
We want to thank all the experts, not only for spending
their time and passing on knowledge and ideas for this
report, but also ultimately for sharing the passion to
improve the lives of CVD patients and prevent as many
heart attacks, strokes and other CV-related events as
possible.
Last but not least, the EFPIA CVD Network stands for
promoting equal access and fast uptake of innovative
medicines, pursuing state-of-the-art science and
knowledge in CVD treatment. We believe that secondary
prevention needs to receive more attention. Did you
know that one in two heart attacks are repeat episodes?
We need to stop this vicious cycle for patients and give
them access to treatments and rehab opportunities – no
matter where they live in Europe.
We hope you will find this report helpful in assessing
the threat cardiovascular diseases poses to European
society. Thank you for reading and engaging.
The EFPIA CVD Network

Christian Thonke (Chair, Novartis)

Lena Lymperopoulou (Novartis)

Sean Lybrand (Co-Chair, Amgen)

Sophie Noya (MSD)

Sandrine Cogez (Servier)

Christian Nyhus (Novo Nordisk)

Luciana Giangrande (Sanofi)

Holly Owens (Amgen)

Elitsa Ivanova (Servier)

Dimitri Pouradier Duteil (Bristol Myers Squibb)

Verena Kantel (Bayer)

Victoria Tzouma (Amgen)

The EFPIA CVD Network consists of eight pharmaceutical companies fighting to reduce premature mortality in Europe
through better data, better access to treatments, better health literacy, higher awareness and a focused collaborative
effort to save tens of thousands of lives in the coming years.
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Executive Summary
Progress made to contain the burden of cardiovascular
disease (CVD) has recently been slowing down. Mortality
rates, after a significant decrease over the last few
decades, has lately started plateauing, if not increasing.
It is clear that CVD doesn’t affect each European
country to the same extent. Rather, there are worrying
divergences in the burden of disease observed within
and across countries. This diverse pattern makes CVD
outlook uncertain, and meanwhile contribute to growing
inequalities in the European region.
On top of this, the COVID-19 pandemic has deeply
disrupted care for CVD patients. At the same time,
the underlying chronic CVD burden complicated the
management of the COVID-19 crisis by challenging
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healthcare systems’ ability to cope with the demand for
care. The pandemic also amplified health disparities,
showing that socially disadvantaged members of
society disproportionately bear the brunt of both chronic
diseases, and acute crises. In light of these observations,
there’s an obvious need for European countries to
identify strategies to create more resilient and equitable
healthcare systems.
We argue that better CV population health can provide
a key lever for boosting health system resilience and
equity. Based on existing evidence, we’ve formulated
actionable recommendations, grouped into three key
areas, to activate this lever.

Area 1: Strengthen population screening
1. Broaden screening programmes for genetic and
metabolic risk factors: Today, the CVD burden
remains largely undetected, resulting in the highest
number of avoidable deaths from non-communicable
diseases (NCDs) across Europe. Systematic
screening for metabolic and genetic risk factors could
improve early disease detection and management,
when combined with personalised medical advice.
Countries should define local goals and regularly
measure progress around CVD detection and
management.

2. Simplify access to screening, especially for
vulnerable populations: To be successful, a
screening programme must reach as many members
of the target population as possible. That means
it’s crucial to engage individuals that are typically
reluctant to seek care. Therefore, population-wide
screening should be matched with ‘concentrated’
interventions (i.e. focused on risk groups) to ensure
equitable access across the population.

Area 2: Ensure treatment initiation, maintenance and follow-up for at-risk patients
3. Gear the system towards rewarding outcomes:
The implementation of CVD guidelines falls short
in many settings, leaving a significant proportion
of disease burden undetected, undertreated or
mismanaged. In response, systems should reward
adherence to clinical guidelines and the achievement
of the associated health goals through, for example,
financial incentives, benchmarking systems and/or
public reporting.

4. Strengthen digital health and information sharing:
Digital health can help manage CVD risk drivers,
monitor patients remotely and even contribute to
cardiac rehabilitation. To fully realise this potential,
however, both financial and procedural integration are
key. Some European countries are setting new policy
trends around sharing medical information across
the healthcare system as well as introducing financial
incentives for e-health delivery. Other European
countries should follow suit.

Area 3: Foster data-driven decision-making
5. Collect/leverage data to drive CVD insights,
support clinical decision-making, value-based
care delivery and inform CVD policy-making:
Enhanced CVD data collection could significantly
improve population CV health promotion and
management. Data can help predict disease
trajectories, support personalised interceptive
medicine, inform value-based agreements and

guide CVD policy. Europe has already articulated
its ambition to create a shared space for health
data. And CVD-specific initiatives, such as the
pan-European CVD registry EuroHeart, are already
underway. Efforts in the CVD area should be
intensified and scaled up, enabling the Europe-wide
collection and use of clinical, epidemiological and
economic data on CVD.
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How CVD affects Europe
Cardiovascular disease (CVD) is the major cause of
mortality and morbidity across the continent, affecting
almost 60 million patients1 in the European Union and,
notably, causing 1.24 million acute coronary events in
wider Europe each year.2,3 CVD accounts for almost
one-third of all premature deaths,4 and is responsible for
23% of all disability-adjusted life years (DALYs) measured
across Europe, exceeding the burden caused by all
other non-communicable diseases (NCDs), including
cancer (15% of DALYs).5,6 CVD also imposes a significant
financial burden, costing the EU an estimated 210 billion
euros per year.6
Progress in containing the CVD burden has recently
been slowing down, and to some extent even reversing.
Overall mortality rates, after decreasing significantly
over the past decades, have lately started plateauing,

or even increasing again in some countries.5 In
parallel, the time spent living with a CVD condition has
extended.2,7 Multiple factors are to blame for these
trends, and particularly an intersection of demographic,
socioeconomic and environmental changes, not fully
addressed in terms of disease management policies
across Europe.8
Importantly, CVD doesn’t affect each European country
to the same extent. Rather, CVD displays worrying
divergences within and across countries, which
contributes to growing inequalities and an uncertain
outlook when it comes to CVD burden management. A
closer look reveals particularly troublesome differences
between Eastern Europe and the rest of the continent
(Figure 1).

CVD doesn’t affect
each European
country to the same
extent. Rather, CVD
displays worrying
divergences within
and across countries,
which contributes to
growing inequalities
and an uncertain
outlook.

6 | Towards a new normal: Why boosting CV health is critical

Figure 1: Europe displays a pattern of disease burden characterized by an East-to-West gradient (upper figure). Such divergences are becoming even wider among
the youngest fraction of the population, with the rate of burden attributed to CVD growing in Eastern Europe over the past decades, while steadily decreasing in
Western Europe (lower figure).

Cardiovascular disease burden, % of total DALYs across the EU, both sexes, all ages, 2019

Source: GBD 2019. PwC analysis.
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At the same time, many CVDs are preventable or, at
least, manageable with appropriate interventions, often
more so than other major NCDs. Overall, about 70% of
the CVD burden is attributable to risk factors that can be
controlled or modified, such as hypertension (responsible
for 22% of CVD cases), high cholesterol (8%) or diabetes
(5%)9 (Figure 2).

Therefore, despite the availability of effective approaches
to controlling metabolic and other risk factors, ischemic
heart disease is still responsible for more than 150,000
deaths per year across Europe. It’s the health condition
that causes the highest number of avoidable deaths
before the age of 75 across Europe.10

Figure 2: Risk factors for cardiovascular disease
Sources: GBD 2019, Martinez-Garcia 2021, Schultz et al. 2018, Yusuf et al 2020. PwC analysis

CVD is influenced by a variety of risk factors, from metabolic to behavioural to socio-economic ones

Metabolic
risk factors

Behavioural
risk factors

• Metabolic risk factors include
high blood pressure, high
cholesterol, diabetes, obesity
and kidney disfunction.

• Behavioural risk factors
include diet, low physical
activity, smoking and
alcohol use.

• Metabolic conditions are the
predominant set of risk
factors globally, being jointly
responsible for 41% of CVD
cases.

• Smoking is the predominant
behavioural risk factor in
high-income countries,
contributing to 16% of CVD
cases.

Age, sex and constitutional factors
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Individual lifestyle factors

Socio-economic +
risk factors

• Socio-economic risk factors
cover income, employment,
education and neighbourhood.
• Additionally, there are
environmental (e.g. air
pollution), psychological (e.g.
depression) and even systemic
(e.g. country development,
equity) aspects.
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The interplay of
CVD and COVID-19
CVD patients represented one of the most vulnerable groups of patients during the
pandemic, as they were impacted in at least three ways. First, COVID-19 led to significant
disruptions of CVD care across Europe. Second, it might, going forward, contribute to the
rise of CVD-related Long COVID. Third, pre-existing CVD has raised the risk for severe
COVID-19 trajectories, thus complicating pandemic management.

The impact of COVID-19 on CVD patients
challenges and exacerbating existing ones. This was
clearly seen during the peak of each wave in 2020-21
and in the subsequent acute response phases (Figure 3).

The full extent of the consequences the COVID-19
pandemic had on CVD patients remains to be fully
documented and described. COVID-19 has disrupted
care and damaged health outcomes, creating new
Figure 3: Impact of COVID-19 on CVD care pathway (PwC analysis)

During the pandemic, CVD management was disrupted on many levels
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Case management
(during acute crisis)

Newly emerging with COVID-19

Outcomes

In terms of acute effects, the evidence for CV-specific
excess mortality determined by COVID-19 is building.
Different European countries recorded excess CV
mortality during the pandemic, but it appears that the
specific context and the ability of the system to cope
with the increased demand of healthcare played a key
role in triggering such excess death.11,12
European experts fundamentally agree on two main
potential determinants of long-term consequences
for CVD patients. The first is the missed identification
of CVDs or CVD risk factors owing to lockdowns,
overwhelmed care services and fear of infections, all of
which prevented people from accessing screening and
diagnostic services as usual. For example, data from
Danish national registries show a 47% decline in reported
new-onset atrial fibrillation during the 2020 lockdown
compared to 2019.13 Similarly, UK data demonstrate that,
during the first wave, emergency calls to ambulance
services were reduced by 10% for strokes, 39% for
myocardial infarction and 26% for acute coronary
syndrome, only partially bouncing back in
May 2020.14

The second potential long-term determinant is delayed
patient presentation to the system, determined by
missed early detection, or simply due to the patient’s
choice to deprioritise health matters. For example,
myocardial infarction has been reported at a later stage
than usual by 60% of healthcare professionals.15 These
delays are likely, in the future, to trigger increased
mortality and shorter life expectancy.16
Looking ahead, the combined effect of the two factors
mentioned above is likely to lead to more severe disease
trajectories for CV patients. Early data already suggests
that delays in seeking care and declines in hospital
admissions can result in worse health outcomes.17 Based
on UK mortality data, it’s further estimated that the
indirect effects of COVID-19 on CV mortality (i.e. effects
due to disruption of care) are going to be delayed yet
significant, having led to between 50,000 and 100,000
excess deaths within the first year of the pandemic.18

The spectre of Long COVID CVD
Long COVID, the long-term complications resulting
from a COVID-19 infection, is likely to pose an additional
burden on public health.
Recently, there have been concerns raised that
COVID-19 may cause delayed CVD complications,
which have the potential of increasing future demand for
care. Data from the US shows that patients affected by
COVID-19 have an increased risk of experiencing heart
failure, atrial fibrillation and myocarditis (73%, 79% and

422% increased likelihood, respectively) 30 days to
1 year after acute infection.19
Of note, the extent of Long COVID from a population
health perspective, beyond their impact on the clinical
history of each affected individual, has yet to be
determined: the number of patients affected by such
events, in the timescales we can observe today, remains
unclear.20

Towards a new normal: Why boosting CV health is critical
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The impact of CVD burden during a pandemic
The existing CVD burden across the population also
complicated the management of the COVID-19 crisis,
especially by challenging healthcare systems’ ability to
cope with care demand.
It was obvious very early as the COVID-19 crisis
unravelled that pre-existing CVD and other chronic
conditions increased the risk of severe disease for
people infected with the SARS-CoV-2 virus. During
the first six months of 2020 we saw that, while 25% of
COVID-19 patients had an underlying CVD diagnosis,
this proportion increased to 35% among people affected
by severe COVID-19 requiring hospitalisation and
represented 44% of all COVID-19 deaths (Figure 4).21

In addition, socially disadvantaged members of society
are at markedly higher risk of both CVD and of adverse
COVID-19 outcomes.22 For example, Swedish women
with only primary school education were 51% more likely
to die from COVID-19 compared with women having
completed secondary education (Figure 4).23
The interplay between acute infection, underlying chronic
conditions and social factors led experts to speak about
COVID-19 as an ‘acute-on-chronic health emergency’
– highlighting how the chronic disease burden drove a
large part of COVID-19 mortality.24

Figure 4: COVID-19 outcomes given pre-existing CVD, CVD risk factors and social disadvantage
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Improving CV population
health to build equitable
and resilient systems
Why we need resilient systems
The pandemic disrupted healthcare delivery to
CVD patients and at-risk individuals along the entire
care pathway: prevention efforts were neglected,
opportunities to detect conditions early were missed
and patients with established CVD struggled to get
the care they needed.
COVID-19 has therefore exposed the limited resilience
of several healthcare systems during a health emergency.
Going forward, European health systems need to keep
preparing for future health crises, whether unforeseen or
slowly building up over time.
Europe is in the grip of a demographic change, in
particular population growth and ageing. In 2050,
130 million Europeans will be over 65, and 27 million
over 85.25 Because of that, it’s expected that healthcare
systems will face a growing number of chronic and
multi-morbid patients.26, 27 In particular, evolving disease
patterns will pressure systems and force them to
reshape their care delivery models. For example, ever
more common musculoskeletal disorders will call for
rehabilitation services, while the growing burden of
neurological conditions will require long-term inpatient
care.28, 29
Also, CVD-related healthcare demand in Europe is bound
to grow and transform over the coming decades. While
advanced projections about the evolving CVD burden
for Europe are lacking, it’s reasonable to assume that
CVD care will become more resource intensive, as the
result of a growing fraction of multi-medicated and frail
patients.30
Relatedly, some underlying factors, such as diabetes and
obesity, are on the rise. For example, 20% or more of the
population in most European countries will be living with
obesity by 2025, rising all the way to an average of 31%
in many countries by 2037.31,32
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On another note, climate-sensitive health risks (e.g. heat
stress, malnutrition or infectious disease transmission)
related to rising temperatures and natural disasters are
expected to escalate over the next decades. Europe is
experiencing ever more intense heat waves, which have
already led to an increase in heat-related mortality by
33% from 2000 to 2018.33, 34
However, the need for European healthcare systems
to prepare for the evolving demand of care isn’t just
driven by long-term developments. Instead, short-term
shocks, similar to COVID-19, are also likely to become
more frequent going forward, thus boosting healthcare
demand and stretching healthcare services even further.
As humans interact ever more closely with the natural
environment, emerging infectious diseases resulting
from animal-to-human spill-overs, such as COVID-19,
are expected to become more frequent and, potentially,
more lethal.35, 36 Some models predict that there is a
47-57% chance of another global pandemic as deadly as
COVID-19 in the next 25 years.37
What’s more, geopolitical conflicts and frictions may
result in medical emergencies that put additional stress
on health systems, potentially over sustained periods
of times. For example, the current crisis in Ukraine, with
millions of refugees displaced across EU countries, is
already demanding increased attention to manage the
rise of potential health issues and minimise disruptions
around the delivery of health services.38
Finally, the demands on healthcare are intrinsically
changing due to increasing patient expectations around
care standards/levels as well as patient empowerment,
coupled with technological advancements.
Together, ‘short-term shocks’ and ‘accumulated stress’
have the potential to stretch European healthcare
systems to a breaking point from a care delivery and
financing perspective.39 This makes it essential to
improve health system resilience to cope with future
healthcare demand.

Why we need equitable systems
It’s well documented that socially disadvantaged
individuals (i.e. people with low educational attainment,
income and employment levels) are exposed to higher
risks of chronic diseases, increased prevalence of CVD
risk factors, such as smoking or obesity, as well as
higher incidence of CVD events (e.g. heart attacks).40,41,42
Furthermore, vulnerable individuals suffering from NCDs
are disproportionally likely to die prematurely.43 With
respect to CVDs specifically, a study published in The
Lancet found that CVD accounted for 39% of the total
mortality disparity between low and high educational
groups in eight Western European countries.42,44
Recently, we also learnt that social disadvantage goes
hand-in-hand with a higher risk of COVID-19 infection, as
well as a risk of severe and fatal COVID-19 outcomes.45,46
Importantly, these dynamics are closely intertwined and

Resilience and equity in the
European policy context
In the context of COVID-19 recovery and mitigation,
European decision-makers and stakeholders
understandably positioned improved equity and
resilience at the top of the list of priorities for future
healthcare systems. For example, the EU4Health initiative
as well as the vision around the prospective European
Health Union speak about fostering more resilient
health systems, as does World Health Organisation
(WHO) Europe in its recent strategy for sustainable
development.48,49,50

reinforce each other. CVDs and risk factors raise the
risk of adverse COVID-19 outcomes; conversely, people
suffering from COVID-19 are at peril of developing CVDs
months after acute infection (as illustrated in the section
The interplay of CVD and COVID-19, p. 10).19
The convergence of these forces, i.e. an acute stressor
such as COVID-19 acting on top of underlying chronic
diseases, determines a ‘syndemic’ situation, i.e. an
‘aggregation of diseases on a background of social and
economic disparity, resulting in the exacerbation of the
adverse effects of each separate disease’.47
Therefore, there’s a definite need for a more equitable
healthcare system with the potential to buffer the effects
of a syndemic, or any other crisis potentially affecting the
population.

European decision-makers and
stakeholders positioned improved equity
and resilience at the top of the list of
priorities for future healthcare systems.

In parallel, the European Commission set an overarching
goal for the reduction of inequalities when it comes to
their plan to reduce the burden of NCDs.51
Prominent among the key strategic investments
envisaged to build up resilience are usually pandemic
preparedness, international coordination, supply chain
and infrastructural investments to reinforce healthcare
delivery. Interestingly, disease prevention and health
promotion are also considered by European stakeholders
as key dimensions for improved health and resilience, as
demonstrated by the important role assigned to Europe’s
Beating Cancer Plan as a flagship initiative to save lives
through prevention.52
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Population CV health as a lever for achieving stronger systems
Better population health has the potential to support the
achievement of resilience and equity goals, as outlined
in these pages.
Typically, system resilience is understood as the ability
of a system to meet population health goals in line with
the evolving health needs. At the same time, population
health represents a ‘proactive element’ that facilitates
resilience. Good baseline health constitutes an element
of strength and an advantage in the face of health
threats. This concept has been acknowledged – though
somewhat forgotten – over the years, starting from
the Declaration of Alma-Ata (1978), and serving later
as a founding principle of the vision around the UN’s
Sustainable Development Goals.53

Overall, proactively managing population health via
prevention and health promotion initiatives will create
systems that are in better shape to face future crisis.
Importantly, supporting population health is also a
sustainable approach to increased resilience, able to set
in motion a positive loop for an even stronger system
response in a crisis50 (Figure 5).

Figure 5: Population health, sustainability and resilience depend on each other

Resilience refers to a health system’s ability to
absorb, adapt to, learn and recover from crises born
of short-term shocks and accumulated stresses, in
order to minimise their negative impact on population
health and the disruption caused to health services
Health system resilience

Can contain the impact of
shocks and help meet
health needs despite
accumulated stresses

Can contribute to
successful investment
due to better outcomes

Population health refers
to the health outcomes of
a group of individuals,
including their distribution
within the group

Population health

Sustainability is a health system’s ability to
continually deliver the key health system functions in
pursuit of its goals of improving population health,
and responsiveness to the needs of the populations it
serves, and to learn and improve in doing so
Health system sustainability

Sources: Source: PwC analysis.
Definitions of resilience and sustainability from the Partnership for Health Sustainability and Resilience (2021). Definition of population health from Kindig and Stoddard (2003).
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Second, improved population health can also promote
equity by disrupting the vicious cycle where inequities,
co-morbidities and adverse health outcomes trigger each
other (Figure 6). Better population health – understood
as referring both to the health outcomes of a given
population as well as their distribution – will serve as
a ‘circuit-breaker’ and help contain adverse outcomes
and the ever-widening inequalities suffered by the most
vulnerable segments of society.

Containing NCD mortality is already a European and
global health priority.54 In Europe, CVD represents
the most burdensome set of conditions affecting the
population, yet they are preventable and treatable.9 This
means that considerable improvement of European CV
health can potentially be achieved via population-wide
CV prevention and management measures, with upsides
on individual and population health outcomes, and
consequently strengthening of healthcare systems.
Filling the gap in ‘CVD control’ is both feasible and
needed, and should be set as a priority from a public
health and policy perspective in Europe.

Figure 6: Improving CV population health might disrupt the cycle of social disadvantage and excess illness or death

= Dependency disrupted
due to better CV health
Low socio-economic status
or social disadvantage raise
CVD risk and makes
individuals more vulnerable
to COVID-19 and other
health emergencies
Bad health reinforces
health inequalities and
social vulnerability

Acute and chronic CVD

Low socio-economic status +
inequalities

At the individual level,
CVD and COVID-19
increase each others
risk and bad prognosis

Covid-19 or other
health emergency

Excess morbidity
and mortality

Both CVD and
COVID-19 lead to excess
illness and death at
population level
Excess illness and death
reinforce low socio-economic status and generally
social disadvantage

Sources: Source: PwC analysis.
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Strategic options for better
CV population health
In this section, we develop recommendations for boosting CV
population health across Europe. Our proposals are categorised
into three key strategic areas:
1. strengthen population screening,
2. 	ensure treatment initiation, maintenance
as well as follow-up for at-risk patients and
3. foster data-driven decision-making.
Importantly, these recommendations work best in concert. For
example, early detection of CVDs without successful transition
into appropriate disease management won’t help address the
CVD burden and improve outcomes at population level.
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Area 1

Strengthen population screening

Key messages

What?

• Each country’s healthcare system to systematically
and proactively detect and manage people’s risk of
developing CVD and elevated risk of progressing to
severe cardiac events.
• Each country to spell out ambitious, yet feasible goals
for CVD management policy through national plans,
supported by clear and tangible key performance
indicators (KPIs) aligned at European level.

Why?

• Decrease the individual risk of developing disabling
or fatal CV conditions.
• Prevent the need for acute specialist care and/or
hospitalisation.
• Detect and manage the ‘invisible’ CVD burden by
triggering lifestyle changes and seeking medical
advice early on.
• Assess CV population health baseline to pinpoint
areas of greatest need and tailor public health plans.
• Improve overall health management of individuals
affected by multiple conditions.
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In Europe today, a considerable proportion of the CVD
burden remains undetected55, and this is compounded
by the lack of systematic and large-scale screening
programmes.56,57 Instead, CV conditions and uncontrolled
risk factors are typically detected only via voluntary
health screenings or as secondary findings to other
health issues.

Moreover, data from randomised studies on primary
prevention are lacking for Eastern Europe. Insights from
Western Europe are hard to generalise to the entire
European region, given differences in healthcare systems
and the relative burden of CVD (e.g. prevalence and risk
factor patterns). As a result, findings are both hard to
interpret and difficult to act on.57

This is in marked contrast to preventive approaches in
oncology, with screening run for some cancer types
by many European countries.58,59 This discrepancy is
due to multiple factors. First, unlike most cancers, it
may take decades before subclinical or chronic CVD
forms progress to cause disabling or life-threatening
episodes, such as a stroke or heart attack.60 Also, only
a fraction of the population at risk actually develops a
severe condition (this being a key consideration for any
population screening). These factors overall lower the
perceived feasibility and urgency of identifying subjects
at risk of developing CVDs.

Last, CVDs are traditionally seen as driven by lifestyle
choices (e.g. smoking or poor eating habits), and
are therefore often deemed a matter of individual
responsibility. But that is a significant simplification.
There’s a wide range of risk factors, that overlap
and interact with CVD such as metabolic conditions
(e.g. high blood pressure, high cholesterol, diabetes,
obesity), socio-economic status (e.g. income, education)
or environmental features (e.g. air pollution), which
are largely driven by systemic factors, in addition to
individual ones. And more than 30% of CVD risk is
driven by genetic factors, the early identification of which
is crucial for lifelong management of hardcoded risk
factors.61

Not only that, slow progression and poor predictability
also considerably complicate evidence generation, as
the long-term outcomes that are measured today are the
results of clinical studies which were designed several
decades ago, when e.g. the treatment standards, the
care delivery model, the risk factors being assessed or
the target population were very different from today.57

1

In fact, data shows that, across Europe, CVD results in
the highest number of premature deaths that could have
been treated, and are the second group of diseases in
terms of preventable premature deaths. These numbers
make a compelling case for better CVD detection and
management.10,62,63

First recommendation: broaden screening programmes
for genetic and metabolic risk factors

Health systems should empower people to make
positive decisions about their health and enable them to
manage their individual risks, whether through lifestyle
changes, advice from a healthcare professional, or
through medical treatment. To do that, uncontrolled
CVD risk factors or subclinical CVD detection should
be strengthened to offer people the best chance of
managing their health effectively, and limit the number of
avoidable, premature deaths caused by CVDs.
As population-level screenings are context-specific
interventions, many local variables play a role. These
include demographics, risk-factor patterns, care delivery
models, financing and so on. All these make it hard to
offer generalised insights about the cost-effectiveness
of screenings across Europe.57,64 As a consequence,
the optimal screening approach (e.g. target population,
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tests, interventions in scope, time horizon and outcome
measurements) should be defined locally.
With that in mind, some simple approaches offer great
potential for preserving people’s health, and are likely to
show a positive ratio between the costs and benefits. For
example, measuring hypertension is a simple procedure
that can be conducted in primary care and community
settings. Despite causing half of all CVD-related ill health,
disability and deaths, hypertension remains undetected
in almost 30% of people living in high-income
countries.2,65 That is a significant missed opportunity,
given that high blood pressure, once detected, can be
managed and lowered through lifestyle changes and/or
medical treatment, decreasing the risk of later acute CV
episodes.

A 2015 meta-analysis published in The Lancet, covering
research conducted on more than 600,000 people over
50 years, showed that every 10-mmHg reduction in
systolic blood pressure reduces the risk of major acute
CVDs by 20%, of coronary heart disease by 17%, of
strokes by 27% and of heart failure by 28%. This, in the
populations studied, led to a significant 13% reduction in
all-cause mortality.66
In line with the available evidence, many professional
societies are openly supportive of systematic blood
pressure screening, or more generally CV risk screening,
in the general population or in targeted subpopulations
with a higher risk of CVD such as people with diabetes or
obesity.67,68,69
Systematic CVD screening shows promise across
Europe. Successful screening schemes for metabolic
risk factors are currently being run in the UK and Italy
(Case Study 1). Slovenia universally screens its children
for familial hypercholesterolemia (FH), a common
inherited genetic condition that results in significantly
elevated cholesterol levels and raises the risk for early
cardiovascular disease, especially coronary heart
disease (Case Study 2). Crucially, these programmes
don’t stop at detection, but also transition patients
successfully to CVD management, whether achieved
through behavioural counselling or pharmacological
interventions.
Other relevant examples are the testing of low-density
lipoprotein (LDL) cholesterol, blood glucose, body mass
index and of albuminuria, a marker for chronic kidney
disease. These tests can also be performed rather
easily in primary care and community settings, and offer
comparable upsides. To illustrate, high LDL cholesterol is
responsible for almost 30% of all CVD-related ill health,

disability and deaths in Europe.2 Despite that, data
suggests that most adults don’t know their LDL-C levels
or never had them tested.70 This points to another missed
chance, as high LDL cholesterol can be managed very
effectively. For patients on a statin therapy, for example,
each 1 mmol/L (38.6 mg/dL) reduction in LDL-C results in
a 20-25% lower global CV risk.71,72
Importantly, CVD detection and management require
goal setting and outcome measurement at national
level. For example, the NHS England Long Term Plan,
published in 2019, articulates the goal to prevent 150,000
strokes, heart attacks and dementia cases over the next
10 years.73 The Heart-Brain alliance, a German initiative
launched in November 2021, calls for a 30% reduction
in CV events by 2030.74 Outside Europe, the US Million
Hearts initiative by the US Centers for Disease Control
and Prevention (CDC) and the Centers for Medicare &
Medicaid Services (CMS) aims at averting one million
heart attacks and strokes in five years.75 Finally, the
Japanese plan for promotion of measures against
cerebrovascular and cardiovascular diseases aims to
extend healthy life expectancy by three years until 2040
(compared to 2016).76
Similar goals should be devised in all European
initiatives, ideally coherently with a Europe-wide call
for action. The alignment of goals and KPIs would be
instrumental to ‘make healthy life expectancy more
equitable’ across the region.77
Overall, strengthening systematic screening for metabolic
and genetic risk factors has the potential to increase
the detection of silent risk factors or conditions, and to
successfully manage them via personalised counselling
or medical advice.
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Case Study 1
Screening for CVD risk factors
The NHS Health Check

Cardio50 & Young50

The NHS Health Check, started in 2009, is a UK
population-wide programme for the prevention
of CVDs and other chronic non-communicable
diseases.78 The programme relies on simple
measurements of blood pressure, weight/body
mass index (BMI) and cholesterol, performed by
a GP, nurse or healthcare assistant in a primary
care, pharmacy, community or workplace setting.
These checks, repeated every five years, target
adults aged between 40 and 74 without pre-existing
conditions. After six years of the programme, there’s
evidence that subjects have been able to better
control their CV risk factors (blood pressure (BP),
weight, smoking), and reduce their individual risk of
experiencing an acute CV event.79

Cardio 50 is CVD prevention programme, established
in Italy in 2014.80 It aims to identify asymptomatic
individuals aged 50+ with hypertension, high blood
sugar and/or high cholesterol, and then enrol them
in a structured primary prevention programme,
featuring counselling on smoking cessation, healthy
diet and physical activity.
The pilot showed promising results, being able to
identify high blood pressure and/or high blood sugar
in 12% of the study population.
The programme has been recognised as a best
practice by the European Commission and is now
– under the label ‘Young 50’ – being rolled out in
Romania, Lithuania and Luxembourg.81

Case Study 2
FH screening
Detecting genetic risk factors: FH screening in Slovenia
Familial hypercholesterolemia (FH) is a common
inherited genetic condition with a prevalence of 1 in
200 to 250 people around the world, and 2.5 million
affected people in Europe.82 FH affects cholesterol
metabolism, determining high levels of low-density
lipoprotein (LDL) cholesterol in the blood, a risk
factor for CVDs.
FH is a silent condition, nonetheless it leads to
premature morbidity and mortality due to the
underlying atherosclerotic cardiovascular disease.83
Individuals with untreated FH have an over ten-fold
elevated risk of cardiovascular complications.84
Despite the high FH burden, the disease remains
underdiagnosed and undertreated.85 According to
recent numbers, only 10% of people born with FH
are diagnosed and treated.83
FH screening is highly effective. Governmentsupported FH programmes that feature universal
paediatric screening have substantially improved
recognition and treatment, reducing premature CVD
by as much as 76%.84 In addition, FH screening
is also very cost-effective, with a cost of roughly
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5,000 euros per quality-adjusted life year (QALY),
well below typical thresholds.86 Further, a recent
study from the UK highlighted the cost-effectiveness
potential of electronic screening criteria for
identifying FH patients within primary care.87
Despite that, FH screening programmes are
seldomly implemented in Europe, with Slovenia
being a notable exception. Slovenia’s programme
follows a two-step approach. The first step consists
of universal hypercholesterolemia screening in
preschool children (age 5-6) at their programmed
visit at the primary care paediatrician. In a second
step, there’s genetic FH screening in children
referred to tertiary care level (i.e. the lipid clinic at the
University Children’s Hospital Ljubljana) according to
clinical guidelines, with additional cascade screening
of family members and further clinical care as
required.84 Both steps are reimbursed nationally.83
In 2021, the Slovenian screening programme, along
with the Czech and the Dutch ones, have been
recognised as a public health ‘Best Practice’ by the
European Commission, making its emulation across
the continent more likely in the future.

2

Second recommendation: simplify access to CVD
screening, especially for vulnerable populations

The success of any screening programme relies on
its capacity to reach the entire target population.
It’s crucial, therefore, to engage members of society
that are reluctant to seek care or don’t interact with
the healthcare system consistently. Data shows that
socioeconomic vulnerability correlates with both lower
participation in CV health checks and a higher risk of
developing CVDs.88,89
Research points to several barriers that prevent
people from accessing CVD screening in primary care
settings. These range from personal characteristics
(e.g. socioeconomic status, age, sex or ethnicity) and
attitudes (e.g. expectations about outcomes, importance
of health) to purely practical reasons (e.g. how the
invitation is made, the time or costs involved).90
Based on social approaches, population-wide screenings
should be matched with ‘concentrated’ interventions to
maximise equitable access for the entire population.9192

To increase participation in screening programmes,
especially among hard-to-reach groups, policy-makers
should design-in ways to lower barriers to participation,
by focusing on local hurdles.90 That may mean, for
example, involving influential figures within less engaged
communities to inform people about CVD screening,
or, more generally, integrate screening efforts into
wider ‘social prescribing’ initiatives.93,94,95 Of note, these
approaches are particularly valuable in the context of
integrated or patient-centric approaches to care (Case
Study 3).
Finally, the success of cancer screening programmes
may offer some useful lessons. Dedicated solutions
to encourage participation may include one-onone education, personal reminders, use of tailored
communication channels, but also measurement and
reward of screening provider performance.96

Case Study 3
Farmers Have Hearts
Making CVD screening more accessible: Farmers Have Hearts
Farmers Have Hearts illustrates one of the
approaches that allow the concentration of
healthcare interventions on a population traditionally
reluctant to seek care.
Farmers Have Hearts is a tailored workplace
intervention programme, led by the Irish Heart
Foundation since 2009.97 Its aim is to target
Irish farmers, who are at disproportionate risk of

developing heart disease, yet often hard to reach.
At local farmers’ markets, nurses perform a free,
30-minute CVD health check (involving taking blood
pressure, cholesterol, glucose etc.) and provide
lifestyle advice. Early results look encouraging, with
64% of the farmers manifesting the intention to meet
their doctor more regularly, and 48% already making
lifestyle changes.98
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Area 2

Ensure treatment initiation, maintenance and
follow-up for at-risk patients

Key messages

What?

• Enable counselling and treatment according to
care standards of eligible at-risk individuals, chronic
disease patients and those with a history of acute
events; ensure regular monitoring and follow-up
over time.

Why?

• Decrease the risk of acute CV events and treatable
mortality – by acting in a timely fashion.
• Decrease the risk of repeat acute CV events – by
achieving and maintaining metabolic targets indicated
in clinical guidelines.
• Provide patients with the support they need to
manage their condition over time.
• Ensure evidence-based care – in line with guidelines.
• Foster equitable care across all people in need.
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Clinical guidelines are crucial to ensuring quality
care, as they provide a standardised approach to
decision-making. In CV medicine, regularly updated
guidelines cover a broad range of aspects related to the
management of acute and chronic conditions, including
all stages of prevention and care, different target
populations and disease profiles, as well as different
types of interventions and technologies.99
Despite the efforts of scientific societies to develop
standardised decision-making tools and algorithms,
the implementation of clinical guidelines falls short in
many settings.100 For example, in Western Europe, it’s
estimated that around 71% of individuals with hypertension are diagnosed, but only 61% receive treatment,
and 40% achieve control. In comparison, in Central
and Eastern Europe, only 52% are treated and just 19%
reach control.65 Similarly, only 16% of European patients
with established CVD achieve the LDL-C control target
of 1.8 mmol/L as recommended in the 2016 guidelines
issued by the European Society of Cardiology (ESC)
and the European Atherosclerosis Society (EAS). And
since the target was decreased to 1.4 mmol/L in 2019,
the percentage might be even lower.101 These numbers
show unequivocally that guideline implementation is far
from ideal, resulting in a significant proportion of disease
burden left undetected – at least until it manifests in
acute and severe forms – and an even larger proportion
undertreated or mismanaged.
‘Therapeutic inertia’ is observed all along the care
pathway, from the management of risk factors to the
moment an individual is clinically eligible to start medical
treatment. It may also occur when therapy intensification
would be required because treatment goals aren’t met –
e.g. when lifestyle modifications are insufficient to control
hypertension or new anti-hyperglycemic therapies that
demonstrated CV risk reduction are not utilised.102
The failure to manage or treat CV conditions is a
missed opportunity to improve people’s health and
wellbeing. For example, patients whose hypertension
medications aren’t managed in line with the expected
standard of care are up to 33 times less likely to achieve
blood pressure control compared to patients that
are treated effectively.102 Similarly, a one year delay in
treatment intensification in people with type 2 diabetes
is associated with an increased risk in myocardial
infarction, heart failure and stroke.
Therapeutic inertia arises for many reasons and may
be related to clinician, patient, healthcare system and
policy/regulatory factors.102 For example, healthcare
professionals might lack the time and information to
manage complex patients and multiple comorbidities
calling for intricate regimens. Their training may not be
able to keep up with evolving guidelines. Alternatively,
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healthcare professionals may experience a shortage of
resources impacting on their ability to follow patients, or
there could be concerns related to healthcare spend or
reimbursement/out-of-pocket costs.100,103
Patients themselves may also struggle to stick to their
treatment, which negatively impacts health outcomes.
For example, patients with diabetes and heart conditions
that don’t adhere to their prescribed treatment are
almost twice as likely to die of their ailments compared
to those that do adhere.104 Poor adherence can happen
for many reasons, including the extent to which healthrelated information is understood and used (so-called
‘health literacy’), complicated medication regimes,
socioeconomic context, personal beliefs, and inadequate
communication between patient and healthcare
professionals across the healthcare system.105 Whatever
the reason, the result is that up to 31% of people
diagnosed with confirmed diabetes, hypertension, or
high cholesterol never fill their first prescription. Of
those who do, only 50% to 70% take their medications
regularly. Finally, fewer than half of these patients
continue taking their medication for two years, and
therefore ‘adhere’ diligently to the prescribed treatment
course.104
Last, therapeutic inertia may also stem from healthcare
system financing and governance – as opposed to just
the clinician- or patient-driven factors listed above.
For example, few countries in Europe systematically
measure adherence to guidelines or employ adherencerelated quality or performance indicators.104 This is
therefore a potential area for improvement, and initiatives
in this direction may generate opportunities in terms
of increased transparency about real-life treatment
outcomes, as well as boosted system efficiency and
effectiveness.
In the same vein, European systems may consider
opportunities stemming from incentivising and rewarding
the achievement of target outcomes for CVD patients.
Europe still largely operates fee-for-service models
that link payment of healthcare providers to services
rendered. Value-based models that link reimbursement
to the value of care delivered could help achieve
improved outcomes for CVD patients.106
Making sure that guidelines are implemented and that
target outcomes are achieved should be measured and
rewarded by designing appropriate system incentives,
which can sustainably shift health behaviours.

3

Third recommendation: gear the system towards
rewarding outcomes

In the context of an ageing population and rising
incidence of chronic diseases, boosting adherence to
the standard of care is going to be increasingly important
to improve chronic patient management and contain
the risk of deteriorating population health. Therefore,
adherence to clinical guidelines, or more appropriately,
achievement of desired health goals, should be expected
and rewarded.

Second, reimbursement or other financial incentives
could be linked to target outcomes. For example, the US
Medicare Hospital Readmissions Reduction Program
(HRRP), a value-based purchasing programme that
links reimbursement to hospital care quality, results in
significantly fewer re-hospitalisations of CVD patients,
therefore proving the potential of these schemes in CV
medicine (Case Study 5).108

While rarely an implemented approach, Sweden paves
the way around the creation of such incentives in Europe.
SWEDEHEART, the national CVD registry, measures an
array of quality indicators, including guideline adherence
and resulting health outcomes, and publishes individual
hospital performance annually (Case Study 4). Since
doing so, the worst-performing hospitals have increased
their quality scores by 40%, narrowing the gap to the
best performers significantly.107

Similar approaches should be tested out and scaled up
in Europe, mindful of the lessons learnt so far around
the implementation of such schemes.109 For example,
France has been piloting Territorial Hospital Groups as
integrators of services that are responsible for the health
of a given regional population. The scheme responds
to the so-called ‘Triple Aim’ – better health, better care
and at the best cost for a given population – and can
represent a suitable platform for the roll-out of incentives
related to achieving population health goals.110

Case Study 4
SWEDEHEART
Collecting real-world CVD data

Incentivising the achievement of desired
health outcomes

As of now, the most comprehensive approach to
real-word data collection on CVDs in Europe is
represented by SWEDEHEART, the Swedish CVD
registry, formed in 2009 by merging four national
registries.111 SWEDEHEART was set up specifically
to develop evidence-based therapies for acute and
chronic CVDs, but also to monitor the quality of
care and to develop risk prediction tools. To give
an idea of the extent of the effort, SWEDEHEART’s
sub-registry for Secondary Prevention after
Heart Intensive Care Admission (SEPHIA), covers
over 100,000 post-acute myocardial infarction
patients, including their gender, age, risk factors
and pharmacological treatment etc. Overall,
SWEDEHEART has proven the ability to shape
clinical practice via registry-based studies, as
evidenced by the 49 scientific publications achieved
in 2020 alone.112

SWEDEHEART also plays a crucial role in
incentivising quality of care. For example, SEPHIA
measures the percentage of patients achieving
blood pressure, LDL cholesterol, glucose, smoking,
diet, exercise and further goals – as a readout for
guideline adherence.107 This measurement is one of
the key performance indicators for a hospital that
are published annually, which, in the local settings, is
accepted as a way to promote public accountability
and healthy competition on outcomes.
The results speak for themselves: since starting to
publish quality of care data, improvement rates in
the average quality-index score rose from 13% to
22% per year.107 By leveraging public reporting in this
manner, system incentives are aligned with the goal
of providing the best care according to the clinical
guidelines.109
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Case Study 5
Hospital Readmissions Reduction Program
Linking CVD care outcomes to reimbursement
The Hospital Readmissions Reduction Program
(HRRP) was rolled out in the United States in 2012.
It’s a Medicare value-based purchasing programme
that connects reimbursement specifically to hospital
care quality. CMS, the public payer, can reduce
payments to healthcare providers by up to 3%, in
case of excess readmissions and poor comparative
performance. This scheme includes outcome
measurement related to three CVDs, i.e. myocardial
infarction, heart failure and bypass operations.113
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A recent assessment confirmed that the programme
has been able to significantly reduce hospitalisation
rates, with a positive ‘spill-over effect’ to other
conditions, without penalising vulnerable hospitals
and patients.108

4

Fourth recommendation:
strengthen digital health and information sharing

It’s widely acknowledged that remote medicine, and
more generally digital health, made a significant
difference during the COVID-19 crisis.114 The European
Observatory on Health Systems and Policies stated
that “digital health tools hold the potential to improve
the efficiency, accessibility and quality of care”.115 In the
aftermath of the crisis, the use of such solutions has
persisted in care pathways, connecting patients with
healthcare professionals and payers, and collecting
real-world as well as real-time data – even though this
innovation often remains limited to pilot programmes.116
In CV medicine, digital health has been used mostly for
remote monitoring of patients and to provide ad hoc
support.117 Digital health solutions have the potential to
help manage a wide array of underlying CVD risk drivers,
such as hypertension, diabetes, smoking, overweight/
obesity and physical inactivity. In addition, digital health
applications can contribute to monitoring and cardiac
rehabilitation. For example, telemedicine has been
effective in reducing re-hospitalisation and in improving
quality of life for heart failure patients.118
To make the shift to digital stick in the future, integration
– from both a procedural and financing perspective – is
key. Germany blazed a trail with the ‘Digital Care Act’,
establishing an accelerated pathway for patient-focused,
low-risk e-health applications.119 Since September
2020, 31 e-health interventions have been reimbursed,
including an application (‘Rehappy’) geared towards
post-ischemic stroke care, and many others targeting
CVD risk factors, such as diabetes.120

In addition to digital health, other approaches can drive
improved treatment initiation and maintenance, including
increased uptake – and integration into local protocols
and Electronic Health Record (EHR) systems – of
decision support for healthcare professionals to navigate
guidelines efficiently and manage multi-morbidity.100,102
For example, the Acute Cardiovascular Care (ACVC)
Clinical Decision-Making Toolkit, developed by the
European Society of Cardiology, offers clear, app-based
algorithms to help practitioners treat acute CVDs.124
Finally, the involvement of community-level healthcare
professionals could contribute to lowering some
of today’s barriers. In the US, for example, the
combination of health promotion by barbershops
and on-site pharmacists for medication management
demonstrably lowered blood pressure in non-Hispanic
black men.125 Also, improved data flows across care
settings could help pharmacists and nurses monitor and
follow up prescription refilling, especially for the most
vulnerable people. For example, in France, the dossier
pharmaceutique, a confidential electronic medication
record set up in 2007 and continuously expanded since,
allows community pharmacists and other healthcare
professionals to review patients’ medication history, thus
improving coordination and limiting safety risks.126
In sum, digital health tools show promise in advancing
CV medicine. However, their adoption and continued
use needs to be incentivised appropriately by lowering
barriers to reimbursement and facilitating integration into
existing health data infrastructure.

Nor are other European countries lagging far behind.121
Belgium has set up the ‘Health Validation Pyramid’ to
evaluate the quality and effectiveness of mobile-health
applications (though none have yet been reimbursed at
the time of writing).122 Similarly, France has announced
plans to replicate Germany’s rapid market access
pathway for digital therapeutics.123

«Digital health solutions have the potential
to help manage a wide array of underlying
CVD risk drivers, such as hypertension,
diabetes, smoking, overweight/obesity and
physical inactivity.»
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Area 3

Foster data-driven decision-making

Key messages

What?

• Collect and leverage data to generate actionable
insights, support clinical decision-making and inform
policy-making.

Why?

• Reward outcome-based clinical decision-making.
• Predict risks and proactively manage people’s health.
• Leverage data to identify and treat patients with CVD
and modifiable risk factors.
• Deliver sustained quality of care in CVD and
multimorbid patients.
• Design policies that are effective at promoting
wellbeing and good health behaviours.
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Europe has articulated its ambition to create a shared
space for health data: the European Health Data Space
(EHDS). The vision is to combine data from a range
of sources to improve healthcare delivery, conduct
research and drive evidence-based policy-making.127
The EHDS will offer a way to address healthcarerelated ‘implementation problems’ by generating
context-specific and demand-driven insights, based on
multidimensional, real-world and real-time data.128,129
Crucially, the EHDS will build on ongoing efforts in
multiple therapeutic areas. Steady progress has been
made in NCDs, such as cancer, haemophilia, multiple
sclerosis and cystic fibrosis.130,131,132 For example, the
European Network of Cancer Registries has been
in operation since 1990, formally supported by the
European Commission since 2012. This international

5

registry developed an ad hoc platform to facilitate
harmonised data collection, as well as disseminate
aggregated indicators of the cancer burden in Europe.133
The European Medicines Agency is also supporting
these efforts, with a particular focus on transparency,
accessibility of data for public health purposes,
independence and sustainability.134
As of now, the most comprehensive approach to realword data collection on CVDs in Europe is represented
by SWEDEHEART, the Swedish CVD registry, formed in
2009 by merging four national registries. But other efforts
to scale up CVD registries across Europe are already
underway. For example, the EuroHeart initiative was
launched in 2019 and has already established registries
in Estonia, Romania and several other countries (Case
Study 6).

Fifth recommendation:
collect new and leverage existing data to drive CVD
insight, support clinical decision-making as well as valuebased care delivery and inform CVD policy-making

Precision public health is an emerging discipline that
sits at the crossroads between Big Data analytics used
to inform precision medicine, and traditional population
health management approaches.135 Increasing and
expanding CVD data collection is a promising field of
application, which could have a powerful impact on
several aspects related to CV health promotion and
management.
First, real-world data can help assess disease
trajectories, i.e. forecast how CV risk evolves based
on the underlying pattern of risk factors over time.136
For example, a recent systematic study showed that
specific temporal patterns of molecular indicators
correlate with morbidity and mortality outcomes in
people with diabetes and hypertension.137 These findings
have implications for population health, as they enable
the identification of subsets characterised by similar
underlying risk patterns (so-called ‘risk populations’) and
the appropriate action to manage their risks.
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Such predictive studies can also benefit from a
multidimensional approach. For example, matching
clinical indicators to socioeconomic status indicators
can help identify vulnerable populations with the greatest
need. During the COVID-19 crisis, an integrated health
data system in Massachusetts was able to pinpoint
‘medically and socially complex’ individuals at higher risk
of severe COVID-19 outcomes. In response and as part
of a public health containment measure, their underlying
chronic health issues could then be proactively
addressed.138
Second, CVD events can be predicted not only using
‘traditional’ risk score models, but also – and increasingly
accurately – via machine learning and Artificial
Intelligence (AI) powered algorithms fed by real-world
data. For example, some conditions, such as coronary
artery disease, heart failure or strokes, can now be
predicted by processing routine cardio imaging and ECG
with machine learning-based algorithms.139

Thinking further ahead to the future of CV medicine,
single-cell multi-omic approaches, relying heavily on
Big Data and AI, will allow CVD ‘interception’ before
any cell damage occurs.140 Combined with existing
technologies, interceptive medicine will be able, for
example, to automate the analysis of imaging data and
intercept myocardial infarctions, or to personalise heart
failure treatment based on individual ‘omic’ patterns of
expression.141
Third, real-world data collection enables the
implementation of value-based payment models, i.e.
models that reward healthcare providers for the ‘value’
they deliver. In this context, value can mean high-quality
care, improved patient experience, multidisciplinary
coordination, cost-conscious behaviour, prevention and
improved population health.106
Some of these programmes – such as the Hospital
Readmissions Reduction Program (see p. 26, Third
recommendation: gear the system towards rewarding
outcomes) – are explicitly geared towards improving CVD
care, and are already popular in the US. The American
Heart Association is an advocate of the move away from
fee-for-service models in CVD care, highlighting that
value-based models are better suited to rewarding longterm support, care coordination, remote monitoring, and
embedding of social care.142
There are relatively few examples of value-based
payment models applied to chronic diseases in Europe,
but there are encouraging results coming from systems
that reward primary care physicians based on quality
of care, including patient satisfaction, clinical guideline
adherence and disease management.143

«Europe is well positioned to build on
existing data initiatives by intensifying
and scaling up efforts in the CVD area.»
Finally, real-world data is needed for evidenceinformed policy-making. In this context, the recently
launched World Heart Observatory represents a
milestone achievement. As a CVD knowledge hub, the
Observatory curates, aggregates and visualises data
on cardiovascular conditions, biological risk factors,
social determinants of health, health systems and policy
responses. Its aim is to become a comprehensive,
trusted tool for CVD policy-making around the globe.144
Even though it often does, real-world data collection
should not stop at epidemiological, social and policy
data. Rather, data on the cost of CV care is also highly
valuable, informing health-economic assessments (e.g.
cost-benefit analysis) and guiding policy-making on
best buys. As a result, economic indicators around CVD
should be gathered as systematically as possible going
forward.
Overall, Europe is well positioned to build on existing
data initiatives by intensifying and scaling up efforts in
the CVD area. A pan-European CVD registry and related
outcomes of data collection and research would enable
health systems to drive individual and population-level
CVD insights and predict future CVD risk. It could
also support better decision-making around CVD and
accelerate value-based delivery of CVD and, more
generally, chronic disease care.

Case Study 6
EuroHeart
Scaling up real-world CVD collection across Europe
Efforts to scale up CVD registries across Europe are
already underway. Led by the European Society for
Cardiology, the EuroHeart initiative (which stands for
European Unified Registries On Heart Care Evaluation
and Randomised Trials) was launched in 2019 and
has already established registries in Estonia, Romania
and several other countries.145
The initiative’s aim is to define common indicators for
quality of care and provide easily accessible, realtime, harmonised patient data across participating

countries, including data on therapy, interventions
and devices.146 The registry will cover four common
disease areas (namely Acute Coronary Syndrome,
heart failure, valve disease and atrial fibrillation) and
also feature integrated tools for device surveillance
and randomised clinical trials. Ultimately, the initiative
is designed to benefit patients, citizens and the
planning of healthcare investments. For example, it
might make it easier to identify patients whose risk
factors aren’t controlled properly.

Towards a new normal: Why boosting CV health is critical

| 35

Interfaces and synergies
The ambition to realise a European Health Union and
improve NCD control will require robust screening approaches, quality care and systematic outcome collection.
The recommendations made in this paper align well with
European goals and initiatives, as outlined below.
The ‘Healthier together: EU Non-communicable Diseases
Initiative’ calls for effective actions and policies to reduce
the burden of major NCDs, with CVDs as one of its main
areas of focus.51 Similarly, the European Economic and
Social Committee (EESC) has recently called for an EU
mission to address the needs of patients with NCDs
impacted by the COVID-19 pandemic, and especially
those suffering from CVD.147 In line with these goals, our
recommendations concentrate on systemic approaches
to contain the CVD burden. These include targeting
the entire population at risk for improved disease
management; designing systemic incentives to foster
quality care and collecting multidimensional data to
predict and manage cardiovascular risk at both individual
and population level.
Just like ‘Healthier together’, the ‘Health in All Policies’
initiative targets health inequalities. These disparities
are known to drive the manifestation of CVDs via risk
factors, but are, conversely, also reinforced by underlying
disabling conditions, including chronic CVDs. We argue
that containing the CVD burden will also have the added
benefit of reducing health inequalities (see Improving
CV population health to build equitable and resilient
systems, p.14).
The proposed ‘European Health Data Space’, alongside
its pathfinder programme ‘DARWIN EU’ and the broader
‘Digital Europe Programme’, will foster better access to,
and exchange of, multidimensional health data across
Europe with the aim of supporting healthcare delivery,
health research and policy-making.148,149 Integrated CVD
registries will enable the collection of deep insights
around the most burdensome set of conditions in
Europe. CV health management and promotion depend
heavily on data availability and flow, which is particularly
important given the typical CV patient profile: suffering
from multiple morbidities, often advanced in age, dealing
with multiple healthcare professionals in different settings
and being treated simultaneously on multiple fronts.
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Preliminary assessments of the new ‘Pharmaceutical
Strategy’ outline the need for Europe to take advantage
of innovation promptly, and in particular, to harness
technologies such as gene editing, gene sequencing and
AI.150 Scaling up CVD data collection and related insight
generation, as discussed in the Section AREA 3 Foster
data-driven decision-making, is instrumental to achieving
this goal.
The ‘Recovery and Resilience Facility’ aims to mitigate
the economic and social impact of the COVID-19
pandemic and better prepare society for the future by
increasing healthcare systems’ resilience.151 In line with
this mission, we suggest better population CV health as
a proactive approach to increasing healthcare system
resilience. Decreasing the burden of CVDs has the
potential to contain the need for resource-intensive care
required by vulnerable segments of the population, such
as seniors as well as chronic and multi-morbid patients
in emergency settings. The saved healthcare resources
can then be deployed elsewhere, thus boosting resilience
across the entire system (see Improving CV population
health to build equitable and resilient systems, p. 14).
Finally, our recommendations complement the priorities
listed in the ‘Action Plan for the Prevention and Control
of Noncommunicable Diseases in the WHO European
Region 2016–2025’.77 Its main goal is to reduce
premature mortality from NCDs and to avoid disability
by focusing on health promotion measures via highly
cost-effective interventions. Our recommendations
display a similar intent and focus on a population health
management approach to detect and support individuals
in whom CV conditions or risk factors have already
manifested.

Afterword PwC
We’re grateful to EFPIA and the CVD Network, an
impressively committed working group, for giving us
the opportunity to collaborate on this impactful subject.
We’ll take away with us many interesting readings,
brainstorming sessions and discussion insights,
especially around the ideas of population health, system
resilience and equity.
Some of what we’ve learnt during this study was quite
unexpected and surprising, and we would like to share
those with the readers.
Making the case for CVD early detection and
management is difficult. The simple reason is that
the evidence that we need to prove the case today
should’ve been collected 30 years ago, when the disease
understanding, the disease management options, the
medical products and technologies, as well as the policy
priorities, were very different from today. Other NCDs
are much more straightforward to track: they progress
fast, they’re debilitating, and they’re expensive to treat.
CVDs are largely invisible, and the risk of severe sickness
builds up slowly over time. Yet the consequences
are highly significant for individuals and populations
alike. This is one of the main reasons why we placed
considerable emphasis on data and outcome collection.
We strive to make the case for both existing and future
patients, so that they can get the care they need.

«Improving health outcomes will make
it easier for people to be productive
and achieve their life goals – the best
predictors of healthy lives.»
Acute CVD events are neither unpredictable nor
unpreventable. On the contrary, risk factors and
prognostic patterns are very well characterised. While
medical professionals may not be able to predict the
exact moment a stroke will hit, they can identify people
at risk of having one – and a lot can be done to decrease
or manage their risk of disease. It was interesting to learn
that 70% of CVD (and 90% of strokes!) are, to a large
extent, preventable, yet not much is done to manage the
risk.
Having a CV condition is not shameful. While a
large part of the disease burden could be prevented by
personal choices, individuals can’t be held responsible
for all preventative steps. Rather, prevention requires a
shift at the level of healthcare systems and, more broadly,
in patterns of socio-economic determinants. This is why
this report privileged systemic recommendations, for
example incentives and financing, as well as population
health measures, rather than individually targeted
actions.
We are convinced that improving CV health outcomes will
make it easier for people to be productive and achieve
their life goals – the best predictors of healthy lives.
Claudia Vittori		
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Useful definitions
• Morbidity: the number or proportion of clinically ill
persons, typically measured through incidence (i.e.,
the number of newly diagnosed cases over a certain
period of time) and prevalence (i.e., the proportion
of people in a population who have disease at a
given time).
• Mortality: the number or proportion of deaths
resulting from a disease within a given period of
time, usually expressed per 100 000 population.
• Avoidable mortality: deaths that could have
been avoided through optimal quality healthcare
interventions (more specifically, treatable mortality),
or through preventive care (more specifically,
preventable mortality).
• Premature mortality: deaths occurring before the
expected age of death for a certain population. The
threshold age can be arbitrarily defined. For example,
ESC Statistics call a death premature when occurring
before 70 years of age.
• Risk factor: any attribute, characteristic or exposure
of an individual that increases the likelihood of
developing a disease or incurring an injury. Risk
factors can be modifiable (e.g., metabolic, lifestylerelated, environmental), or non-modifiable (e.g.,
genetic, age).
• At-risk (or, risk) population: a group of people
within the general population that can be defined by
a pattern of features, and that displays an increased
susceptibility to develop a given pathological
condition.
• Population attributable fraction: as per the WHO
definition, it is the proportional reduction in population
disease or mortality that would occur if exposure
to a risk factor were reduced to an alternative ideal
exposure scenario. For example, high cholesterol, a
metabolic risk factor, is responsible for almost 21% of
the CVD burden in high-income countries.
• Population health: refers to the health outcomes of a
group of individuals, including their distribution within
the group. As an academic discipline, population
health is concerned with health outcomes, patterns of
health determinants and policy implications.
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• Population health management: an approach to
improving population health that leverages data-driven
identification of at-risk populations.
• Prevention: a set of actions and interventions taken
to avoid the manifestation or progression of a disease.
According to the WHO, primary prevention aims to
prevent a disease from ever occurring (e.g., via healthy
diet); secondary prevention is about early detection
of subclinical forms of the disease (e.g., hypertension
management); tertiary prevention is about avoiding
complications and promoting better quality of life for
those living with the disease. Preventive actions can
focus on an individual or on entire populations.
• Screening: a systematic programme that invites
a target population (defined, e.g., by age, sex, or a
specific risk profile) to regularly undertake a diagnostic
test (e.g., blood pressure measurement) to detect a
disease, or the presence of risk factors for a disease.
A screening programme is based on some principles:
it addresses a recognised health problem; the health
problem has a well-characterised early phase in which
preventive action can take place; an intervention
(e.g., behavioural counselling, or a medication) for
individuals testing positive is available; the cost of
screening offers an advantage compared to the cost
of later care.
• Chronic CV condition vs acute CV event: many
CVDs are long-term conditions, appearing in
symptomatic or asymptomatic forms. If not managed,
those can progress towards more severe stages
over time. Occasionally, a sudden and severe event
can take place, resulting in a visible drop in the
health status of a person. For example, Coronary
Artery Disease, a condition that results from the
accumulation of fatty deposits in arteries, can have
long stable periods, but can manifest acutely at any
time if these deposits rupture, leading to strokes and
heart attacks.
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About this research
This report is the result of an independent assessment,
based on a strategic options development and analysis
(SODA) approach, conducted by PwC between
November 2021 and March 2022.
The context assessment was largely based on individual
expert discussions (see Acknowledgements) conducted
with cardiologists, patient groups, civil society and public
health/policy experts around the cardiovascular disease
burden, the impact of COVID-19 and syndemic aspects.
PwC framed findings around the patient care pathway
to highlight existing needs, those exacerbated by the
pandemic, as well as new ones. All key findings were
verified based on a targeted, peer-reviewed literature
search. Statements that could not be verified were
excluded from the assessment or indicated in the report
as ‘expert opinion’.

40 | Towards a new normal: Why boosting CV health is critical

Emerging challenges and themes were discussed
and prioritised with EFPIA CVD Network member
representatives during a series of workshops. PwC and
the EFPIA team jointly defined the expected impact
and goals of the policy recommendations to formulate,
as per the SODA approach. Then, PwC identified a set
of potential policy areas and solutions, and assessed
them via targeted literature review for their ability to
meet impact and goals. Finally, a shortlist of options was
compiled, organised in three policy areas (screening,
treatment, data) and included in a broader narrative.
Policy options and/or the full narrative were reviewed in
March 2022 by all the experts identified for discussion in
the initial project phase.

About PwC
At PwC, our purpose is to build trust in society and solve important problems.
We’re a network of firms in 156 countries with over 295,000 people who are
committed to delivering quality in assurance, advisory and tax services. PwC
Switzerland has over 3,380 employees and partners in 14 locations in Switzerland
and one in the Principality of Liechtenstein. Find out more and tell us what matters
to you by visiting us at www.pwc.ch.
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