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Guidelines based upon the principles of teac

Plato, 424-347 b.C.

1 What is CVD prevention
Who needs CVD prevention
How is CVD prevention applied ,
Where should CVD prevention be nff“
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Prevention of cardiovascular
diseases, either by implementation
of lifestyle changes or use of
medication, is cost-effective in many
scenarios:

1.population-based approaches

2.actions directed at high-risk
individuals.



. Topics: + Levels:

. Diet + Governmental
restrictions and mandate
Media and education
Labelling and information
Economic incentives
Schools
Workplaces
Community Setting

+ Physical activity
« Tobacco use
» Alcohol abuse

www.escardio.org/ guidelines
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i ;a;»oking and other tuhmm use (1)

| Banning smoking in public places. outside public entrances, workplaces, in restaurants and bars is
| recommended to protect people from passive smokang

Prohibit sales of tobacco products to adolescents are recommended

ntai Eamgw :é,;,; co vending machines is recommended

mokeless tobacco are recommended
products ane recommended
residential areas, schools and hospetals is recomminded
of all tobacco products IS recomminded

of electrome caarettes Should be congidered




Population-based approaches to diet (1)

Recommendations

Class|Level

Governmental
restrictions
and mandates

Legislation on composition of foods to reduce energy density, salt and
saturated fat, and (added) sugar content of foods and beverages, and
to limit portion sizes is recommended.

Imination of Inaustrially produced transrats Is recommended.

Facilitating an integrated and coherent policy and activities of the
(local) governments, non-governmenta or%anizations, food industry,
retail, catering, schools, workplaces and other stakeholders to promote
a healthy diet and to prevent overweight is recommended.

......

Legislation restricting marketin? aimed at children of foods that are
high in fats, sugar and/or salt, less healthy options, junk foods, drinks
with alcohol and non-alcoholic beverages rich in sugar (e.g. on TV,
internet, social media and on food packages) is recommended.

Media and
education

Reformulation of foods accompanied by educational information
campaigns should be considered to create awareness on the nutrition
quality of foods among consumers.

IIa

Labelling
and
information

Mandatory and harmonized simplified front-of-pack nutrition labelling
is recommended.

Independently and coherently formulated criteria for nutrient profiles
should be considered in support of health and nutrition claims and
front-of-pack logos (e.g. traffic lights, healthy choices, key-holes).

IIa

Mandatory nutrition labelling for non-pre-packaged foods, including in
restaurants hospitals and workplaces, should be considered.

IIa

www.escardio.org/guidelines
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Population-based approaches to diet (2)

Recommendations

Economic
incentives
At all schools, pre-schools and daycare centres a multi-
component, comprehensive and coherent policy is recommended
Schools to promote a healthy diet.

Availability of fresh drinking water and healthy foods in schools,
and in vending machines is recommended.

At all companies a coherent and comprehensive health policy
and nutritional education are recommended to stimulate the
health awareness of employees.

Workplaces

Increased availability of fresh drinking water and improved
nutritional quality of food served and/or sold in the workplace,
and in vending machines should be considered.

Regulation of location and density of fast food and alcohol
purchasing outlets and other catering establishments should be
considered.

Community
setting
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Population-based approaches to physical activity (1)

Recommendations Class | Level |

Governmental

Consideration of PA when planning new landscaping/buildings or
towns is recommended.
and mandates

restrictions

Sustained, focused, media and educational campaigns, using - _,

multiple media modes (e.g. apps, posters, flyers and signage) may | IIb (o)
Media and be considered to promote PA. ,_ |
education Short term community-based educational programmes and
wearable devices promoting healthy behaviours, such as walking IIa C |
should be considered. '
. Point-of-decision prompts should be considered to encourage use of IIa B |
Lagellmg stairs.
an |
information |Exercise prescription for health promotion by physicians, especially | 3
GPs, simljl)ar to drug prescription should be considered. Ila = 1
Increased fuel (gasoline) taxes should be considered to increase IIa | c |
active transport?commuting. i |
Tax incentives for individuals to purchase exercise equipment or IIb Po |
. health club/fitness memberships may be considered. e =
Economic e e e . ; ‘
incentives |Sustained individual financial incentives may be considered for b | |
increased activity/fithess or weight loss. gl = |
Tax incentives to employers to offer comprehensive worksite - | e
wellness programmes with nutrition, PA, and tobacco IIb |
cessation/prevention components may be considered. |
www.escardio.org/guidelines fg,. '
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Population-based approaches to physical activity (2)

Recommendations Class |Level

Increased availability and types of school playground spaces and
equipment for exercise activity and sports are recommended.

Regular classroom PA Dreaks during academic lessons should be

considered. (e | B
Schools Increasing active commuting to school should be considered e.g. ] :
a walking school bus programme with supervised walking routes to and X1 -« (I o

from school for safety.

Increased number and duration of PA classes, with revised PA curricula to |
implement at least moderate activity and trained teachers in exercise and | IIb B
sports may be considered.

Comprehensive worksite wellness programmes should be considered with

nutrition and PA components. L | B
Structured worksite programmes that encourage PA and provide a set
Workplaces [time for PA during work hours should be considered. Improving stairway | L. :
. 2 g . ) R 5 nﬂ C
access and appeal, potentially in combination with “skip-stop” elevators
that skip some floors should be considered.
Promoting worksite fitness centres should be considered. IIa c |

Health care providers should consider inquiring about PA in every medical

encounter and adding it to the record. In addition, they should consider IIa C
to motivate the individual and promote PA. A
= Improved accessibility of recreation and PA spaces and facilities (e.g.
Con!mumty building of parks and playgrounds, increasing operating hours, use of
setting % % IIa C

school facilities during non-school hours), improved walkability should be
considered.

Improved neighbourhood aesthetics (to increase activity in adults) should IIa " c J
be considered. IIa C

YT T OO OTOROT g7 gOTOCITITCT
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Protecting against alcohol abuse (1)

Recommendations

1

Class | Level

Regulating physical availability of alcoholic beverages is

recommended, including minimum legal purchase age,

restrictions on outlet density and time and place of

sales, public health oriented licensing systems, and
governmental monopolies of retail sales.

Governmental

= Drink-driving countermeasures are recommended such
and mandates |@S lowered blood alcohol concentration limits and “zero
tolerance”, random breath testing and sobriety check
points.

Implementing comprehensive restrictions and bans on
advertising and promotion of alcoholic beverages is
recommended.

Medi d Educational information campaigns may be considered
e(fuégt?gn to create awareness on the hazardous effects of
alcohol.

Labelling Labelling alcohol with information on caloric content and
an . health warning messages of the harmful effects of IIb
information |5 cohol may be considered.

Economic .
axes on alcoholic beverages are recommended.
EUROPEAN

incentives
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Prevention of cardiovascular
diseases, either by implementation
of lifestyle changes or use of
medication, is cost-effective in many
scenarios:

1.population-based approaches

2.actions directed at high-risk
individuals.



Current cardiovascular disease risk (1)

:
studies Egquations

4 Pooled prospective

10-year risk of

CAD
events onginally.
Latest version:

10-year nsk of CVD
evenis.

NCEP ATP Il
version: 10-yearrisk
of hard coronary

/O I

10-year risk of

CVD mortality.

10-year risk of

CVD events.

10-year risk of
CVD events.
Lifetime risk.

Two separate
scores calculate
10-year nsks of
major coronary
events and
cerebral
ischaemic events.

10-year risk for a
first atherosclerotic
CVD event.

Lifetime risk.

Data Prospedive studies: |12 pooled SHHEC QRESEARCH Prospective sudy. CUORE Derivation cohort: 8 pooled
Framingham Heart |prospective Prospedive database. studies ARIC, prospedive studies -
Study and studies. Study. CHS Atherosclerosis
Framingham CARDIA Risk in Communiies,
offspring study. Framingham (original Cardiovascular
Latest version and offspnng studies). Heakh Sudy, Framingham Heart
includes beth. Study oniginal cohort and offspring
cohort, Honolulu Program,
Multiple Risk Factor Intervention
Tnal, Puetto Rico Heart Health
Program, and Women's Health
Initiative Clinical Trial.
Population |General population, (12 prospective  |Randomsample |Data colleded from |Heakhy Baselines 1987-89 1980s and 1990s |8 prospeciive studies from North
Framingham, studies from fromgeneral 1993-2008 from GP|employees. (ARIC), 1990 and America.
Massachusefts, 11 European population in databases - Baseline: 1978-  |1992-3 (CHS), Baselines: 1948-1993
USA. countries. Sootland, imputation of 1995 1985-6 (CARDIA),
Baselines: 1958- Baselines: baseline: missing data. 1968-1971, 1971-
1971, 1972-1991 1984-1987 1975,
19711975, 1984- 1984-198
1987 (Framingham)
Sample 3969 men and 117 098 men and [6540 men and 1.28 million 18460 men and |11 240 white women, [7520 men and 33 323 men and 16 806 women.
size 4522 women. 88 080 women. 6757 women. (QRISK1) 8515 women. 9098 white men, 13 127 women
2.29 milion 2641 Afncan-
(QRISK2) American

10-year
probability

of developing a
first major CV
event
(myocardial
infarction or
stroke)

10 year risk of fatal
cardiovascular
Disease.




Current cardiovascular disease risk (2)

Variables Sex, age, total Sex, age, total [ Sex, age, total QRISK1 - sex, age |Age, sex, LDL-C, |Age, sex, race (white |Age, sex, SBP, |Age, sex, smoking, total
cholesterol, HDL- |Cholesterol or | cholesterol, HDL- |total cholesterolto |HDL-C,DM or cther/African total cholesterol, |cholesteral,
C, SBP, smoking |total cholestercl/ |C, SBP, smoking HDL-C ratio, SBP, |smoking, SBP. Amenican), total HDL-C, DM, systelic BP.
datus, DM HDL-C ratio, - no. smoking status, cholestercl, HDL-C, |antihyperiensive
hypertensive SBP, smoking  [cigs, DM, area | DM, area based SBP, antihypertensive |therapy and
treatment. status. based index of index of treatment, DM, smoking habg.
Versions for use |depnivation, deprivation, family smoking.
n family history. higory, BMI, BP
high and low-nsk treatment, ethnicky
Countries. and chronic
diseases.
Comments/ |[Latest version National, updated QRISK2 includes  |Recent change in |Race speafic beta Recalibrations have been
develop. indudes Recalibrations. interactionterms  |the methods coefficients for risk undettaken for 11 countres.
version based on to adjust for the (Weibull) allows  |factors have been
non-laboratory interactions extension of sk |incorporated.
values between estimation to Calculator shown to
only, age and some of  |women and overestimate risk in
substituting BMI the broaderage range. |external validations-
from lipid Vanables. this may indicate the
measurements. need for recalibration
in cettain populations.
Recom.by |NCEP guidelines, |European SIGN NICE guidelines on |International Task |2013 AHA ACC
guidelines  [Canadian CV Guidelines on Eipid modification, |Force for Guideline on the
guidelines, other |CVD Prevention. QRISK Lifetime Prevention assessment of CVD
national recommended by |of Coronary Risk.
guidefines JBS3 guidelines.  [Disease
recommend Guidelines.
adapted
versionsincluding
New
Zealand.




HHBDBM
HisueN

SCORE chart: 10-year ri
of fatal CVD based on the
OiBnE fmllwwww w“mrk factors: a‘w €
sex, smo systolic

M Mﬂ” blood pre: Mmurm,, mml
cholesterol e

w KWW - . B

Rl i i:







Examples of risk modifiers that |
(1) have risk reclassif potential and (2) are

| Socio-economic status, social isolation, or lack of social support

|

"Famgly hi_story of premature CVD.

 and central obesity.

_T coronary calcium score.




Risk categories

VAT i UGl Subjects with any of the following:

« Documented CVD, clinical or unequivocal on imaging. Documented clinical CVD
includes previous AMI, ACS, coronary revascularization and other arterial
revascularization procedures, stroke and TIA, aortic aneurysm and PAD.
Unequivocally documented CVD on imaging includes significant plaque on coronary
angiography or carotid ultrasound. It does NOT include some increase in
continuous imaging parameters such as intima—media thickness of the carotid
artery.

« DM with target organ damage such as proteinuria or with a major risk factor such
as smoking or marked hypercholesterolaemia or marked hypertension.

» Severe CKD (GFR <30 mL/min/1.73 m?2).
» A calculated SCORE =10%.

High-risk Subjects with:
« Markedly elevated single risk factors, in particular cholesterol >8 mmol/L
(>310 mg/dL) (e.g. in familial hypercholesterolaemia) or BP =180/110 mmHg.

» Most other people with DM (with the exception of young people with type 1 DM
and without major risk factors that may be at low or moderate risk).

« Moderate CKD (GFR 30-59 mL/min/1.73 m?).
« A calculated SCORE 25% and <10%.

Moderate—risk | SCORE is 21% and <5% at 10 years. Many middleaged subjects belong to this
“ category.
Low-risk SCORE <1%.
N
- - - EUROPEAN
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Risk Factor Targets

* Smoking: No exposure to tobacco in any form.
* Diet : Low in saturated fat with a focus on wholegrain
products, vegetables, fruit and fish. e
Physical activity: At least 150 minutes a week of
moderate aerobic PA (30 minutes for 5 days/week) or
minutes a week of vigorous aerobic PA (15 mmut%
days/week) or a combination thereof.
Body weight: BMI 20-25 kg/m2.
- Waist circumference:
| *m:ga cm (men)or <80 cm (women)




LDL-C is the primary target:

Very high risk: < 1.8 mmol/L (< 70 mg/dL) OR a reduction of at least 50% if the
baseline LDL-C is between 1.8 and 3.5 mmol/L ( 70 and 135 mg/dL)
High risk : < 2.6 mmol/L (< 100 mg/dL) OR a reduction of at least 50% if the

paseline LDL-C is between 2.6 and 5.2 mmol/L ( 100 and 200 mg/dL).
Low to Moderate risk : < 3.0 mmol/L ( < 115 mg/dL)

HDL-C No target but > 1.0 mmol/L (> 40 mg/dL) in men and >
\ 1.2 mmol/L (> 45 mg/dL) in women indicate lower risk. ‘

No target but < 1.7 mmol/L (< 150 mg/dL) indicates lower | |
risk and higher levels indicate a need to look for other risk {




Clinical indications for the use of out-of-office
blood pressure measurements

Suspicion of white-coat or masked hypertension

* High office BP in individuals without organ damage and at low total CV risk.
* Normal office BP in individuals with organ damage or at high total CV risk.
* Considerable variability of office BP over the same or different visits.

* Autonomic, postural, post-prandial, siesta- and drug-induced hypotension.
* Elevated office BP or suspected pre-eclampsia in pregnant women.

* Identification of true and false resistant hypertension.

Specific indications for ABPM
* Marked discordance between office BP and home BP.
*» Assessment of dipping status.

* Suspicion of nocturnal hypertension or absence of dipping, such as in patients
with sleep apnoea, CKD, or DM.

*» Assessment of BP variability.

©
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+ SBP should be lowered to < 140 mmHg (and DBP to <

Blood pressure targets

90 mmHg) in all treated hypertensive patients < 60
years old.(I,B)

In patients > 60 years old with SBP = 160 mmHg, the
treatment goal is to reduce SBP to between 150 and
140 mmHg.(1,B)

In fit patients <80 years old, a target SBP < 140 mmHg
may be considered if treatment is well tolerated. In
some of these patients a target SBP <120 mmHg may
be considered when they are at (very) high risk and i
can tolerate multiple antihypertensive drugs.(IIb,B)




* In individuals >80 years and with initia
mmHg, it is recommended to reduce Sﬁ

150 and 140 mmHg provided they are in
and mental conditions.(I,B)

” In frall elderly patients, it shcau t:l bu ﬁmnﬁ
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2016 Eumpean Gmdmimm on CVD memtmn
Clinical Practice

To do and not to do messages:
Recommendations for:

cardiovascular risk assessment
how to estimate CV risk

how to intervene |

. achieving medication and healthy lifes
adherence |

. CVD prevention implementation




To do and not to do messages from the Guidelines (1)

'Recommendations Class | Level I
Cardiovascular risk assessment |

Systematic CV risk assessment is recommended in individuals at
increased CV risk, i.e. with family history of premature CVD, familial
hyperlipidaemia, major CV risk factors (such as smoking, high BP, DM or
raised lipid levels) or comorbidities increasing CV risk.

It is recommended to repeat CV risk assessment every 5 years, and more
often for individuals with risks close to thresholds mandating treatment.

Systematic CV risk assessment in men <40 of age and women <50 years
of age with no known CV risk factors is not recommended.
How to estimate cardiovascular risk

Total CV risk estimation, using a risk estimation system such as SCORE,
is recommended for adults >40 years of age, unless they are
automatically categorised as being at high risk or very high risk based on
documented CVD, DM (>40 years of age), kidney disease or a highly
elevated single risk factor.

Routine assessment of circulating or urinary biomarkers is not
recommended for refinement of CVD risk stratification.

Carotid ultrasound IMT screening for CV risk assessment is not

recommended.

European Heart Journal 2016 ;37:2315-2381- doi: 10.1093/eurheartj/ehw106



To do and not to do messages from the Guidelines (3)

Recommendations Class | Level
How to intervene (cont’d)

In treated hypertensive patients <60 years old, SBP <140 mmHg and
DBP <90 mmHg are recommended.

In patients >60 years old with SBP 2160 mmHg, it is recommended
to reduce SBP to between 150 and 140 mmHg.

In individuals >80 years and with initial SBP 2160 mmHg, it is
recommended to reduce SBP to between 150 and 140 mmHg,
provided they are in good physical and mental conditions.

BP targets in type 2 DM are <140/85 mmHg, but a lower target of
<130/80 mmHg is recommended in selected patients (e.g. younger
patients at elevated risk for complications) for additional gains on
stroke, retinopathy and albuminuria risk.

BP targets in patients with type 1 DM are <130/80 mmHg.

Drug treatment is recommended in patients with grade 3 hypertension ::
irrespective of CV risk, as well as in patients with grade 1 or 2
hypertension who are at very high CV risk.

All major BP lowering drug classes (i.e. diuretics, ACE-I, calcium
antagonists, ARBs, and B-blockers) do not differ significantly in their
BP-lowering efficacy and thus are recommended as BP lowering
treatment.

A

i ideli gg,g"yfg':
T
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To do and not to do messages from the Guidelines (4)

Recommendations Class | Level
How to intervene (cont’'d)

Renin-angiotensin-aldosterone system blocker is recommended in the
treatment of hypertension in DM, particularly in the presence of

B-blockers and thiazide diuretics are not recommended in
hypertensive patients with multiple metabolic risk factors due to the
increased risk of DM.

Atarget ADATIC Tor the reduction In risk of CVD and microvascular
complications in DM of <7.0% (<53 mmol/mol) is recommended for
the majority of non-pregnant adults with either type 1 or type 2 DM.

In DM, metformin is recommended as therapy, if tolerated and not ”
contra-indicated, following evaluation of renal function.

Lipid lowering agents (principally statins) are recommended to reduce
CV risk in all patients with type 2 or type 1 DM above the age of

40 vyears.

Antiplatelet therapy is not recommended in individuals without CVD

due to the increased risk of major bleeding.
EUROPEAN
CARDIOLOGY*
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To do and not to do messages from the Guidelines (5)

Recommendations

Class

Level

Achieving medication and healthy lifestyle adherence

Simplifying the treatment regimen to the lowest acceptable level is
recommended, with repetitive monitoring and feedback. In the case of
persistent non-adherence, multi-session or combined behavioural
interventions are recommended.

It is recommended that health personnel, caregivers set an example by
following healthy lifestyle, such as not smoking or using tobacco products
at work.

CVD Prevention implementation

In primary care, it is recommended that GPs, nurses and allied health
professionals within primary care deliver CVD prevention for highrisk
patients.

In acute hospital setting, It is recommended to implement strategies for
prevention in CVD patients, including lifestyle changes, risk factor
management and pharmacological optimization, after an acute event
before hospital discharge to lower risk of mortality and morbidity.

Participation in a cardiac rehabilitation programme for patients
hospitalized for an acute coronary event or revascularization, and for
patients with HF, is recommended.

www.escardio.org/guidelines
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Prevention of cardiovascular
diseases, either by implementation
of lifestyle changes or use of
medication, is cost-effective in many
scenarios:

1.population-based approaches

2.actions directed at high-risk
individuals.



Adherence to medication in individuals at high
risk and in patients with CVD is low. Several
types of interventions are effective in
improving medication adherence.

The polypill may increase adherence to
treatment and improve CV risk factor control.



Several genetic markers are associated with an increased risk of CVD, but their
use in clinical practice is not recommended.

Routine screening with imaging modalities to predict future CV events is
generally not recommended in clinical practice. Imaging methods may be
considered as risk modifiers in CV risk assessment

There is evidence of a positive relationship between obstructive sleep apnea
syndrome and hypertension, coronary artery disease, atrial fibrillation, stroke,
and heart failure.

Erectile dysfunction is associated with future CV events in men without and with
established CVD.

Several obstetric complications, in particular pre-eclampsia and pregnancy-
related hypertension, are associated with a higher risk of CVD later in life. This
higher risk is explained, at least partly, by hypertension and diabetes mellitus.

Polycystic ovary syndrome confers a significant risk for future development of
diabetes mellitus.

CVD risk varies considerably between immigrant groups. South Asians and sub-
Saharan Africans have a higher risk, while Chinese and South Americans have a
lower risk. South Asians are characterized by a high prevalence and inadequate
management of DM.



