Rapid, online self-assessment of individual risk for
cardiovascular events in "apparently healthy" persons
according to the new ESC Guidelines

@ escardio.org/Journals/E-Journal-of-Cardiology-Practice/Volume-22/rapid-online-self-assessment-of-individual-risk-

for-cardiovascular-events-in-a

European Society

of Cardiology
ACCA (& EACVI EAPC
0 Acute Cardiovascular AN European Association of ) European Association
Care Association Cardiovascular Imaging of Preventive Cardiology
< EAPCI @) EHRA HFA
' European Association of w European Heart Heart Failure
Percutaneous Cardiovascular Rhythm Association Association

Interventions

Vol. 22, N° 21 - 10 Aug 2022

Prof. Sigmund Silber , FESC

Despite tremendous progress in the diagnosis and treatment of cardiovascular diseases
(CVD), CVDs remain the number one killer in most countries. Therefore, more efforts
must be made regarding awareness, especially in "apparently healthy" persons. The new
ESC Guideline on CVD prevention offers two new risk calculators: the SCORE2 (40 to 69
years) and the SCORE2-OP (= 70 years). The calculators can be rapidly and easily used
online by "apparently healthy" persons themselves or by their health care provider. In
many cases, especially in low-risk countries, "risk modifiers", such as the measurement of
the coronary calcium score, are additionally useful. Specific recommendations are
derived from the determination of the final risk category.
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Risk Factors and Prevention

Take-Home Messages

Despite tremendous progress in the diagnosis and treatment of cardiovascular diseases,
they are still the number one cause of death in most countries, especially in Europe. In
2020, approximately four times more men and women died in Germany from CVD than
from COVID-19 [1]. These facts alone show that the general population has to be much
better informed about cardiovascular risks and their consequences.

In 2021, the ESC published an update of its guideline for primary and secondary
prevention of cardiovascular diseases (CVD) [2,3]. It comprises 78 pages of text and
figures, citing 837 scientific references. The focus of this article is on "pure" primary
prevention: how to rapidly assess an individual’s risk of developing a CVD event (defined
as heart attack, stroke or cardiovascular death in "apparently healthy" persons) and the
therapeutic consequences. “Apparently healthy” persons are defined as having no
diabetes mellitus and no history of familial hypercholesterolaemia or chronic kidney
disease. The concept of the new guideline is a stepwise and personalized approach.

General recommendations for all persons

For all persons - independent of their individual CVD risk - the recommendations in Step
1 are to be followed (Table 1). Further recommendations are: an upper limit of waist
circumference of 102 cm in men and 88 cm in women; there are no known beneficial
effects of vitamins and food supplements.

Table 1. Modifiable cardiovascular risk factors.
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- Blood pressure <140/90 mmHg, optimal at rest <120/80 mmHg (I A)

- Aerobic physical activity: moderate intensity at least 150 - 300 minutes/week or of
vigorous intensity of at least 75 - 150 minutes/week (I A)

- Additionally, resistance exercise 22x per week (I B)

- Persons not being able to do so, should stay as active as their abilities and health
condition allows (I B).

- Mediterranean (or similar) diet (1 A)
- Replacement of saturated with unsaturated fats (I A), including olive oil

- Preference of a more plant-based food pattern, rich in fibre, including whole grains,
fruits, vegetables, pulses and nuts (I B)

- Fatty fish, at least once a week (I B)

- Restrict (processed) red meat (I B)

- Alcohol consumption reduced to < 100g/week (I B)
- Avoid sugar-sweetened beverages (I B)

- All smoking of tobacco should be stopped (I A)

- In selected cases nicotine replacement therapy, Varenicline, Bupropion or in
combination should be considered (lla A).

- BMI (Body Mass Index) optimally 20 - 25 kg/m? (I A)

- Bariatric surgery for obese high-risk individuals should be considered when lifestyle
changes do not result in maintained weight loss (lla B).

Treatment goals and levels of recommendations for general measures in primary
prevention of all "apparently healthy" persons - independent of the individual risk (Step 1).

Special recommendations depending on the individual 10-year risk for a
CVD event:

The determination of the individual CVD risk in asymptomatic men <40 years and women
<50 years without any known cardiovascular risk factors is not recommended (lll C).

a) New scores to calculate the Individual risk for a CVD event in men 240 and
women 250 years

Over the last 30 years, a number of algorithms have been created to determine an
individual’s risk for the development of a CVD, including the FRAMINGHAM, ASCVD,
REYNOLDS and the PROCAM risk scores [3-5]. Since each score uses different risk
factors with different weighting factors, the results for a specific person can be conflicting
and therefore confusing [4,5].
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According to the new ESC guideline, the risk for a fatal or nonfatal CVD event during the
next 10 years should be calculated in all "apparently healthy" persons with at least one
CVD risk factor (I B). The ESC risk calculator from the previous guideline, SCORE, was
updated and is now called SCOREZ2 [6], and is valid for persons from 40 to 69 years. It
can be rapidly and easily calculated online here:

https://u-prevent.com/calculators/score2.

For persons =70 years, the new SCORE2-OP [7] ("older persons") has been introduced
and can be easily accessed here: https://u-prevent.com/calculators/score20P.

The following parameters are included in both scores: age, gender, nicotine consumption,
systolic blood pressure, total cholesterol, HDL- and LDL-cholesterol. In addition, in
SCOREZ2-0P, diabetes mellitus is incorporated. Both scores are adapted regionally. For
example, France, Spain and Denmark are countries of low risk, Germany, ltaly and
Sweden of moderate risk, Poland and Turkey of high risk and Lithuania and Russia of
very high risk. For both calculators, medical doctors, their assistants, non-medical
personnel and especially the "apparently healthy" persons themselves can rapidly and
easily assess their personal risk for developing a heart attack, stroke or cardiovascular
death within the next 10 years.

The results are classified into three categories (Table 2). For persons at low to moderate
risk, the Step 1 lifestyle modifications (Table 1) are usually sufficient, additional medical
therapy is usually not necessary. For persons at high risk, in addition to Step 1, medical
treatment of the risk factor(s) should be considered (Step 2). In persons at very high risk,
the medical treatment of the risk factor(s) is generally recommended (I B).

Table 2. Risk categories in primary prevention.

Risk Categories 40-49 Years 50-69 Years | 270 Years

Low to Moderate Risk | <2.5% <5% <7.5%

High Risk 2.5% to <7.5%" | 5% to <10%* | 7.5% to <15 %**
Very High Risk >7.5%" =10%"* 215%**

The numbers reflect the results using the SCORE2 resp. SCORE2-OP calculators to
determine the individual, age-dependent risk of "apparently healthy" persons for a heart
attack, stroke or cardiovascular death within the next 10 years. For persons at low to
moderate risk, Step 1 is usually sufficient (Table 1). In addition to Step 1, for persons at
high or very high risk, statins are recommended at a lla C (*) or at a lIb B (**) level.
Regarding "risk modifiers", please see text.

Risk modifiers:
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For persons <50 years and a risk factor of <7.5% as well as for persons 50 - 69 years
with a risk of <10% and for persons =70 years with a risk of = 7.5%, the initially calculated
risk should be reclassified according to the so called "risk modifiers" to obtain the "true
risk". A recently published population-based cohort study included 66,909 "apparently
healthy" white low-risk Europeans (aged 40-69 years) with a follow-up of 9.2 years [8].
The prognostic value of the ESC SCORE2 was compared with the American College of
Cardiology and the American Heart Association (ACC/AHA), the UK’s National Institute
for Health and Care Excellence (NICE) and the 2019 ESC/European Atherosclerosis
Society (EAS) scores regarding the occurrence of CVD events. For the SCOREZ2, only
4% qualified for a statin indication, compared with 34% for the ACC/AHA, 26% for the
NICE and 20% for the 2019 ESC/EAS scores. Although this study concluded that the
SCOREZ2 dramatically reduces eligibility for primary prevention with statins in low-risk
European countries, it did not consider risk modifiers like coronary artery calcium score or
carotid ultrasound.

Coronary calcium score:

The coronary artery calcium (CAC) score has been proven to be independent of the
traditional cardiovascular risk factors. It is measured by cardiac computed tomography
(CT) without application of contrast agent and at a low radiation dose (<1 mSv). It can
considerably increase or decrease the initially calculated risk for a CVD event [9,10]. The
guidelines recommend the CAC score especially for borderline risk categories, such as
those between "low and high” risk or between "high and very high" risk (llb B). This can
be very helpful in younger persons to detect a risk of CVD early [11,12]. While the CAC
score is a valid predictor of CVD events, one cannot draw conclusions about the
presence of relevant epicardial coronary stenoses. Whether a non-invasive coronary
angiography with contrast agent provides more relevant information than the CAC score
alone is currently not known, according to the ESC guideline. Unfortunately, the ESC
guideline does not provide recommendations on how to exactly integrate the risk
modifiers into either SCORE2 or SCORE2-OP. For this purpose, other risk calculators
such as the MESA score can be useful: https://www.mesa-
nhlbi.org/MESACHDRisk/MesaRiskScore/RiskScore.aspx.

In the USA guideline there is a clear recommendation to use statins, if the CAC score is
>100 [13,14].

Carotid ultrasound:

Measurement of the IMT (intima-media thickness) is not recommended by the ESC
guideline [3] (Il A). Since the prognostic value of carotid plaques as regards the
prediction of future CVD events has not been as thoroughly investigated as the CAC
score ("CAC scoring is the best-established imaging modality to improve CVD risk
stratification"[2]), the new ESC guideline recommends carotid ultrasound for
reclassification only if "CAC scoring is unavailable or not feasible" (IIb B).

Further risk modifiers:
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Ethnic as well as genetic factors (i.e., positive family history) can be used as risk
modifiers, as well as psychosocial or socioeconomic determinants. Measurement of the
ankle brachial index or arterial stiffness are only of limited value. In view of the lack of
convincing evidence that it improves CVD risk reclassification, echocardiography is not
recommended in this context. The assessment of genetic risk scores, circulating or
urinary biomarkers is not recommended (Il B).

b) Treatment goals for LDL-cholesterol according to the individual risk for CVD
events:

In persons at low to moderate risk (Table 2), Step 1 is usually sufficient (Table 1). In
persons at high or very high risk, the therapeutic goal for the LDL-Cholesterol is pivotal.
This goal can be usually achieved by lipid lowering medications (Step 2). Please note that
persons can shift to a lower risk group e.g., by stopping smoking.

Treatment goal for persons <70 years and high-risk:
LDL-Cholesterol <70 mg/dl (<1,8 mmol/L) (lla C)

Treatment goal for persons <70 years and very high-risk:
LDL-Cholesterol <55 mg/dl (<1,4 mmol/L) (lla C)

For persons 270 years, the same targets are recommended but at a lower level of
recommendation (Ilb B).

In the new ESC guideline, patients with diabetes mellitus are not included as "apparently
healthy" persons. For these patients, another dedicated risk calculator has been
developed, the ADVANCE risk score: https://u-
prevent.com/calculators/advanceScore.

For the diagnosis of diabetes mellitus, measurement of fasting glucose and HbA1c are
preferred over oral glucose tolerance testing. For patients with diabetes mellitus without
known CVD, a HbA1c <7% (I A) or even <6.5% (lla B) is recommended. The goal for
LDL-Cholesterol is analog to "apparently healthy" persons (see above) but at a Class |
indication.

For antithrombotic treatment (e.g., low-dose ASA), there is no recommendation for
persons at low, moderate, or high-risk (Il A). In persons at very high-risk, an
antithrombotic treatment might be reasonable — depending on the individual balance
between ischaemic and bleeding risk — in accordance with the latest recommendations
from the USA [15].

New to the prevention guidelines is the recommendation for persons at (very) high risk for
CVD events to avoid long-term exposure to regions with high levels of air pollution (lIb C).
In regions where people have long-term exposure to high levels of air pollution, CVD risk

screening programmes may be considered (Ilb C). Also new is the appeal to politicians to
reduce the impact of the climate change.

References

6/9


https://u-prevent.com/calculators/advanceScore

1. Causes of Deaths in 2020, Statistical Office, Wiesbaden, Germany. 2022.

2. Visseren FLJ, Mach F, Smulders YM, Carballo D, Koskinas KC, Back M, Benetos A,
Biffi A, Boavida JM, Capodanno D, Cosyns B, Crawford C, Davos CH, Desormais |,
Di Angelantonio E, Franco OH, Halvorsen S, Hobbs FDR, Hollander M, Jankowska
EA, Michal M, Sacco S, Sattar N, Tokgozoglu L, Tonstad S, Tsioufis KP, van Dis |,
van Gelder IC, Wanner C, Williams B; , ESC National Cardiac Societies; ESC
Scientific Document GroupSocieties ESCNC, Group ESCSD. 2021 ESC Guidelines
on cardiovascular disease prevention in clinical practice. Eur Heart J.
2021;42:3227-3337.

3. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano AL, Cooney MT,
Corra U, Cosyns B, Deaton C, Graham |, Hall MS, Hobbs FDR, Lochen ML, Lollgen
H, Marques-Vidal P, Perk J, Prescott E, Redon J, Richter DJ, Sattar N, Smulders Y,
Tiberi M, van der Worp HB, van Dis |, Verschuren WMM, Binno S; ESC Scientific
Document Group, Group ESCSD. 2016 European Guidelines on cardiovascular
disease prevention in clinical practice: The Sixth Joint Task Force of the European
Society of Cardiology and Other Societies on Cardiovascular Disease Prevention in
Clinical Practice (constituted by representatives of 10 societies and by invited
experts)Developed with the special contribution of the European Association for
Cardiovascular Prevention & Rehabilitation (EACPR). Eur Heart J. 2016;37:2315-
2381.

4. Silber S, Jarre F, Pittrow D, Klotsche J, Pieper L, Zeiher AM, Wittchen HU;
DETECT-StudiengruppeStudiengruppe D. Cardiovascular risk assessment by
primary-care physicians in Germany and its lack of agreement with the Established
Risk Scores (DETECT). [Article in German]. Med Klin (Munich). 2008;103:638-645.

5. Grammer TB, Dressel A, Gergei |, Kleber ME, Laufs U, Scharnagl H, Nixdorff U,
Klotsche J, Pieper L, Pittrow D, Silber S, Wittchen HU, Marz W. Cardiovascular risk
algorithms in primary care: Results from the DETECT study. Sci Rep. 2019;9:1101.

6. SCORE2 working group and ESC Cardiovascular risk collaboratio. SCORE2 risk
prediction algorithms: new models to estimate 10-year risk of cardiovascular
disease in Europe. Eur Heart J. 2021;42:2439-54.

7. SCORE2-OP working group and ESC Cardiovascular risk collaboration. SCORE2-
OP risk prediction algorithms: estimating_incident cardiovascular event risk in older
persons in four geographical risk regions. Eur Heart J. 2021;42:2455-67.

8. Mortensen MB, Tybjaerg-Hansen A, Nordestgaard BG. Statin Eligibility for Primary
Prevention of Cardiovascular Disease According to 2021 European Prevention
Guidelines Compared With Other International Guidelines. JAMA Cardiol. 2022 Jul
6. Epub ahead of print.

9. Wang X, Le EPV, Rajani NK, Hudson-Peacock NJ, Pavey H, Tarkin JM, Babar J,
Williams MC, Gopalan D, Rudd JHF. A zero coronary artery calcium score in
patients with stable chest pain is associated with a good prognosis, despite risk of
non-calcified plaques. Open Heart. 2019;6:€000945.

7/9


http://www.destatis.de/
https://academic.oup.com/eurheartj/article/42/34/3227/6358713
https://academic.oup.com/eurheartj/article/37/29/2315/1748952
https://link.springer.com/article/10.1007/s00063-008-1103-2
https://www.nature.com/articles/s41598-018-37092-7
https://academic.oup.com/eurheartj/article/42/25/2439/6297709
https://academic.oup.com/eurheartj/article/42/25/2455/6297711
https://jamanetwork.com/journals/jamacardiology/article-abstract/2793729
https://openheart.bmj.com/content/6/1/e000945.long

10.

11.

12.

13.

14.

15.

Peng AW, Dardari ZA, Blumenthal RS, Dzaye O, Obisesan OH, Iftekhar Uddin SM,
Nasir K, Blankstein R, Budoff MJ, Bodtker Mortensen M, Joshi PH, Page J, Blaha
MJ. Very High Coronary Artery Calcium (>/=1000)_and Association With
Cardiovascular Disease Events, Non-Cardiovascular Disease Outcomes, and
Mortality: Results From MESA. Circulation. 2021;143:1571-83.

Dzaye O, Razavi AC, Dardari ZA, Shaw LJ, Berman DS, Budoff MJ, Miedema MD,
Nasir K, Rozanski A, Rumberger JA, Orringer CE, Smith SC, Jr., Blankstein R,
Whelton SP, Mortensen MB, Blaha MJ. Modeling_ the Recommended Age for
Initiating_Coronary Artery Calcium Testing Among_At-Risk Young Adults. J Am Coll
Cardiol. 2021;78:1573-83.

Mortensen MB, Dzaye O, Bodtker H, Steffensen FH, Botker HE, Jensen JM,
Ronnow Sand NP, Maeng M, Warnakula Olesen KK, Sorensen HT, Kanstrup H,
Blankstein R, Blaha MJ, Norgaard BL._Interplay of Risk Factors and Coronary Artery
Calcium for CHD Risk in Young_Patients. JACC Cardiovasc Imaging. 2021;14:2387-
96.

Mitchell JD, Fergestrom N, Gage BF, Paisley R, Moon P, Novak E, Cheezum M,
Shaw LJ, Villines TC. Impact of Statins on Cardiovascular Outcomes Following
Coronary Artery Calcium Scoring. J Am Coll Cardiol. 2018;72:3233-42.

Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger ZD, Hahn EJ,
Himmelfarb CD, Khera A, Lloyd-Jones D, McEvoy JW, Michos ED, Miedema MD,
Munoz D, Smith SC, Jr., Virani SS, Williams KA, Sr., Yeboah J, Ziaeian B. 2019
ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease: A
Report of the American College of Cardiology/American Heart Association Task
Force on Clinical Practice Guidelines. J Am Coll Cardiol. 2019;74: 1376-1414.

US Preventive Services Task Force, Davidson KW, Barry MJ, Mangione CM,
Cabana M, Chelmow D, Coker TR, Davis EM, Donahue KE, Jaén CR, Krist AH,
Kubik M, Li L, Ogedegbe G, Pbert L, Ruiz JM, Stevermer J, Tseng CW, Wong
JBForce UPST. Aspirin Use to Prevent Cardiovascular Disease: US Preventive
Services Task Force Recommendation Statement. JAMA . 2022;327:1577-1584.

Notes to editor

Author:

Sigmund Silber, MD, FESC

Cardiology Center Munich, Tal 21, D-80331 Munich, Germany

Address for correspondence:

Professor Sigmund Silber, Cardiology Center Munich, Tal 21, D-80331 Munich, Germany

Email: sigmund@silber.com

Author disclosures:

8/9


https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.050545
https://www.sciencedirect.com/science/article/abs/pii/S0735109721059684
https://www.sciencedirect.com/science/article/abs/pii/S1936878X21003740
https://www.sciencedirect.com/science/article/pii/S0735109718386960
https://www.sciencedirect.com/science/article/pii/S0735109719338768
https://jamanetwork.com/journals/jama/fullarticle/2791399
mailto:sigmund@silber.com

The author has no conflicts of interest to declare regarding this article.

The content of this article reflects the personal opinion of the author/s and is not
necessarily the official position of the European Society of Cardiology.

9/9



