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Introduction

Cardiovascular prevention has been in the focus of im-
portant studies in 2018. Several large-scale clinical stu-
dies have further supported the strong association of 
an unhealthy lifestyle with an increased cardiovascular 
risk.
New data have become available for the novel treat-
ment approaches for dyslipidemia (including large scale 
clinical outcomes data for PCSK9 inhibition and recom-
mendations for their use in clinical practice) and novel 
data on the impact of SGLT2 inhibition on the risk of 
heart- and kidney failure diabetic patients. More -over, 
new European Guidelines on Arterial Hypertension 
have been published in 2018 and several moderate-si-

and safety of advanced renal denervation treatments 

it has become clear that the use of aspirin in primary 

whereas in patients with atherosclerotic cardiovascular 
disease (CVD) at very high risk, the addition of low-do-
se factor Xa inhibition to aspirin can provide a net cli-

target for CVD prevention have become available.

Lifestyle

Sedentary behaviour has been associated with increa-
sed cardiovascular risk. A large prospective registry 
(PURE) on 130 843 participants without pre-existing 
ASCVD recorded physical activity during a mean of 6·9 
years of follow-up. This large analysis suggests that 

increasing physical activity may represent a simple, low 
cost global strategy that could reduce CVD events and 
deaths irrespective of age, gender or country of origin 
(1).
Another observational study performed on 17,989 men 

tied not only to a lower risk of CVD death but also to a 
lower risk of later-life depression. Subjects with higher 

contribute to both ASCVD and depression (2).
A recent controlled, randomized, supervised 6 months 
training study revealed that endurance training com-
pared to baseline and to the control group increased 
telo merase activity and telomere length which are both 
important for cellular senescence, regenerative capa-
city and thus, healthy aging. Interestingly, resistance 

the ESC’s current guideline recommendations that re-
sistance exercise should be complimentary to enduran-
ce training rather than a substitute. The data identify 
telomerase activity and telomere length as sensitive 

exercise interventions. Individual training recommen-
dations guided by measurement of parameters asso-
ciated with cellular senescence and training response 

training programs in cardiovascular prevention.
Interesting results were obtained in a study performed 
on 1,307 individuals (1,038 women) with CHD from the 
HUNT (Nord-Trøndelag Health Study). In this study sus-
tained physical activity was associated with substantial 
CVD risk reduction while no mortality risk reductions 
were noted associated with weight loss in individuals 
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with CHD. Surprisingly, a reduced mortality risk was as-
sociated with weight gain in individuals who were nor-
mal weight at baseline (4).
„Stress“ is also considered to increase CVD risk. A stu-
dy was performed based upon data on seven cohort 
studies initiated between 1985 and 2002 in Finland, 
France, Sweden, and the UK, to examine the asso-
ciation between work stress and mortality taking into 
consideration cardiometabolic diseases at baseline 

reward imbalance at work. The study was performed 
on 102,633 subjects with, of whom 3,441 had prevalent 
cardiometabolic disease at baseline and 3841 died du-
ring a mean follow-up of 13.9 years. In men with car-
diometabolic disease, age-standardized mortality rates 
were substantially higher in those with job strain than 

-
most as great as that for current smoking versus former 
smoking and greater than those due to hypertension, 
elevated total cholesterol, obesity, physical inactivity, 
and high alcohol consumption. Excess mortality asso-
ciated with job strain was also noted in men with cardio-
metabolic disease who had achieved treatment targets, 
including those with a healthy lifestyle, with normal 
blood pressure and no dyslipidaemia. Importantly, in 
all women and in men without cardiometabolic disease, 
relative risk estimates for the work stress-mortality as-

A large analysis of 79,201 working men and women 
from Sweden and Denmark reveals that bullying and 
violence at work represents a risk marker for CVD (6). 
After adjustment for age, sex, country of birth, marital 
status and educational level, being bullied at work ver-
sus not was associated with a hazard ratio of 1.59 (95% 
CI 1.28–1.98) for CVD. Experiencing workplace violen-
ce versus not was associated with a hazard ratio of 
1.25 (95% CI 1.12–1.40) for CVD. The population attri-
butable risk was 5.0% for workplace bullying and 2.9% 
for workplace violence. The analysis shows that bully-
ing and violence are common at workplaces and those 
exposed to these stressors are at higher risk of CVD.

Obesity

Analysis of 296,535 participants (57.8% women) from 
the UK biobank shows that in individuals without co-
morbidities adiposity measures have a near linear as-
sociation with CVD risk: 1 SD increase in waist circum-
ference was associated with a hazard ratio of 1.16 for 
women and 1.10 for men with similar magnitude of as-
sociations for 1 SD increase in waist-to-hip ratio, waist- 
to-height ratio, and percentage body fat mass (7).

by the DIETFITS Randomized Clinical Trial, a 12-month 
weight loss diet study on 609 participants. It revealed 

healthy low-fat diet vs. a healthy low-carbohydrate diet. 
Neither genotype pattern nor baseline insulin secretion 

(8).
Lorcaserin, a selective serotonin 2C receptor agonist 
that modulates appetite, was studied in the CAMEL-
LIA–TIMI 61 trial on 12,000 overweight or obese pa-
tients with atherosclerotic CVD or multiple cardiovas-
cular risk factors. After a median follow-up of 3.3 years 

kg between lorcaserin (10 mg twice daily) or placebo 
without a higher rate of major cardiovascular events. 
The rate of major cardiovascular events was 4.1% and 
4.2% per year, respectively. There was a higher rate of 
serious hypoglycemia in the lorcaserin group (13 vs. 4) 
(9).

Dietary supplementation with omega-3 
fatty acids

-

The very large ASCEND study randomized 15,480 pa-
tients with diabetes but without evidence of CVD to 1-g 
capsules containing either omega-3 fatty acids or olive 
oil as comparator (no placebo), the primary outcome 

of 7.4 years, a serious CVD event occurred in 8.9% in 
the omega-3 fatty acid group and in 9.2% of the pa-
tients in the placebo group (P=0.55). Death from any 
cause occurred in 9.7% and 10.2%, respectively. This 

serious CVD events between those who were assigned 
to receive dietary omega-3 fatty acid supplementation 
and those who were assigned to receive placebo (10).
The VITAL Research Group used a two-by-two facto-

3 (2000 

the primary prevention of CVD and cancer among men 
-

ded 25,871 individuals with a median follow-up of 5.3 
years. The study revealed two important results: Neit-

of vitamin D result in a lower incidence of cardiovas-
cular events or invasive cancer compared to placebo 
(11, 12). These dietary supplements are therefore not 

Similar results were obtained in a Cochrane systema-
-

volving more than 112,000 subjects. The results of this 
analysis suggest that increasing dietary consumption 
of omega-3 fatty acids (alpha linolenic acid and the 
long-chain omega-3 fatty acids – eicosapentaenoic 
acid or docosahexaenoic acid) does not reduce risk for 
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CVD events, deaths from CHD, strokes, or cardiac ar-
rhythmias (13).
In contrast to the dietary supplementation with omega-3 
fatty acids, a large study (REDUCE- IT) that used the 

-
enoic acid ethyl ester, showed positive resuts(14).This 

-
mentation and is therefore discussed in the section on 
dyslipidemia below.

Salt

It is well known that excessive dietary salt (sodium) 

It included 14 prospective cohort studies, one case-co-
hort study, and one case-control study (total n=261,732) 
with 10,150 cases of stroke. Higher sodium intake and 
higher dietary sodium-to-potassium ratio were associ-
ated with a higher risk of stroke. The authors suggest 
that reducing dietary sodium-to-potassium ratio might 
be considered as a supplementary approach in parallel 
with the decrease in sodium intake in order to decrease 
stroke risk (15). Nevertheless, the results of Prospec-
tive Urban Rural Epidemiology (PURE) study suggest 
that not everyone needs to cut back on salt in order to 
reduce their CVD risk. In this analysis, 369 communiti-
es were assessed for blood pressure and 255 for CVD 
outcomes over a median of 8.1 years. Participants were 
adults ages 35–70 years in the general population who 
had no CVD. The results suggest that for every 1-g inc-
rease in sodium intake, people across 18 countries had 
an overall additional 0.73 CVD events per 1,000 years 
(P<0.0001). The relationship was non-linear, however, 
such that each extra gram of sodium's link to CVD event 
rates on the community level depended on the popu-
lation's average daily consumption. The highest tertile 

-
ter risk (P=0.07). The associations between sodium in-
take and cardiovascular events did not change when 
adjusted for age, sex, and blood pressure, suggesting 

-

pressure but the data clearly indicated that all major 
CVD outcomes decreased with increasing potassium 
intake in all communities. The results of this study sug-

-
duction targeted at countries or communities with sodi-
um intake greater than 5 g/day would be preferable to a 
population-wide strategy of sodium reduction to reduce 
CVD and premature deaths while increasing the con-
sumption of foods that are rich in potassium (e.g., fruits 
and vegetables) should be stimulated population wide 
(16). PURE is a large ongoing epidemiology study and it 
is by some researchers considered controversial since 

the authors of this study previously published results 
indicating that diets rich in fats don't increase mortality 
risk and that eating more than a few servings of fru-
its, vegetables, and legumes doesn't amount to more 

reduced the risk of CHD, stroke, or death only in pati-
ents who had high blood pressure, while salt restriction 
could be harmful if salt intake became too low (17).

Coffee

debated for decades. In an observational study per-

day and > 1 cup/day showed lower CVD mortality than 
-

CVD mortality attenuated after 12 years of follow-up. 

-

lower CVD mortality in elderly subjects (18). In anot-
her study performed on 3042 healthy adults (1514 men) 
10-year follow-up was performed in 2583 participants 
(15% of the participants were lost to follow-up). The 
multivariate analysis revealed a J-shaped association 

CVD event in a 10-year period. Particularly, the odds 
ratio for low (<150 ml/day), moderate (150-250 ml/day) 

-
red to abstention were 0.44 (95% CI 0.29–0.68), 0.49 
(95% CI 0.27–0.92) and 2.48 (95% CI 1.56–1.93), res-

among participants with the metabolic syndrome. The 

approximately 1-2 cups daily) on CVD risk (19). Simi-
lar results were obtained based upon data of 498 134 

drinking was inversely associated with all-cause morta-
lity. Including among those drinking 8 or more cups per 
day and those with genetic polymorphisms indicating 

-
king can be a part of a healthy diet (20). However, all 
association studies on nutrition are prone to bias, e.g. 
by socioeconomic factors, environment or education.

Environmental pollution

on CVD risk. In a meta-analysis the results of 37 studi-
es (348 259 participants), CVD outcomes were analy-
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Exposure to arsenic, lead, cadmium, and copper was 
associated with an increased risk of CVD and CHD while 

-
ings of this study reinforce the importance of environ-
mental toxic metals in CVD risk (21).
Another interesting study compared subjects aged 60 
years and older with stable ischaemic heart disease 
or stage 2 Global initiative for Obstructive Lung Disea-
se (GOLD) COPD who had been clinically stable for 6 
months with age-matched healthy volunteers. All par-
ticipants had abstained from smoking for at least 12 
months and medications were taken as recommended 
by participants' doctors during the study. Participants 
were randomly assigned to do a 2 h walk either along 
a commercial street in London (Oxford Street) or in an 
urban park (Hyde Park). Concentrations of black car-

higher on Oxford Street than in Hyde Park. The authors 
-

in people with COPD, ischemic heart disease, and tho-
se free from chronic cardiopulmonary diseases. They 
also suggest that medication use might reduce the ad-

heart disease (22).

Smoking

Patient that attempt to quit smoking are worried about 
putative health risk associated with the possible weight 
gain. To assess the relationship of smoking cessation 
and BMI change with CVD risk, more than 100.000 men 
from a claims database in Korea were grouped into sus-
tained smokers, quitters with BMI gain, quitters without 
BMI change, quitters with BMI loss, and non-smokers 
(23). Compared to the sustained smokers, the risk of MI 

(HR 0.33) and without BMI change (HR 0.55), but no 

loss. Non-smokers had lower risk of MI (HR 0.37) com-
pared to the sustained smokers. The data show that 
post-cessation BMI change does not reduce the pro-
tective association of smoking cessation with MI and 
stroke.
Many patients believe that smoking very few cigarettes 
is “safe”. A meta-analysis including 141 cohort studies 
assessed the relation between cigarette consumption 
and cardiovascular disease to quantify the risk of smo-

men who smoke about one cigarette per day have a 
48% higher risk of heart disease than never smokers 
and a 25% higher risk of stroke. The estimates are even 
higher in women: 57% for heart disease and 31% for 
stroke compared with never smokers. People who smoke 
about one cigarette each day have about 40-50% of the 
excess risk associated with smoking 20 per day (CHD 

and stroke). The authors concluded that smoking only 
about one cigarette per day carries a risk of CHD and 
stroke much greater than expected: around half that for 
people who smoke 20 per day. There is no safe level 
of smoking exists for CVD. Smokers should aim to quit 

of CVD (24).

Dyslipidemia

High-dose EPA: One of the most discussed studies in 
2018 was the Reduction of Cardiovascular Events with 
icosapent Ethyl–Intervention Trial (REDUCE-IT) (14). 
N=8179 patients with established ACSVD (70.7% of 
the population) or with diabetes and other risk factors 
(29.3%), and who had a fasting triglyceride level of 135 
to 499 mg/dl plus a LDL-C < 100 mg/dl were assigned 
to receive 2 g of icosapent ethyl twice daily or mine-
ral oil as comparator. The median duration of follow-up 
was 4.9 years (maximum, 6.2 years). The active treat-
ment, 4g of icosapent ethyl baseline, was tested on top 
of statin therapy. At baseline, the median triglyceride 
level was 216 mg/dl and LDL-C was 75 mg/dl. Compa-
res to the mineral oil placebo group, triglycerides were 
19.7% (44.5 mg/dl) lower and LDL-C 6.6% (5.0 mg/dl) 
lower in the icosapent ethyl group.
The study reports positive results: the primary MACE 
end-point was reduced by 25%. Similarly, the key se-
condary end point of cardiovascular death, myocar-
dial infarction, or stroke was reduced by 26% (11.2% 

outcomes were consistently reduced, including cardio-
vascular death that was reduced by 20% (4.3% vs. 
5.2%). Icosapent ethyl treatment was associated with 

2.1%, P=0.004) and a trend for increased serious blee-
ding events (2.7% vs 2.1%, P=0.06). Gastrointestinal 
symptoms were similar between groups.
The high-dose intervention and the formulation (a 

-
-

above). A previous positive study in Japan using a si-
milar concept (JELIS) showed that the risk of ischemic 
events was reduced in the group that received the com-
bination of statin and high dose EPA treatment (25). 

to that attained with a daily dose of 4 g of icosapent 

icosapent ethyl are not known. Possible explanations 
may include the lowering of triglycerides, potential be-

-
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remarkable reduction of ASCVD outcomes reported in 
REDUCE-IT, therefore additional clinical and mecha-
nistic studies are needed.
PCSK9 inhibition: In 2018 the results of the second large 
clinical outcome trial of PCSK9 inhibition by a human 
monoclonal antibody, the ODYSSEY Outcomes study, 
have been presented. 18,924 patients who had an Acu-
te Coronary Syndrome (ACS) within the previous 12 

after two to 16 weeks of intensive or maximally tolerated 
statin therapy (atorvastatin or rosuvastatin) had been 
included. After a median follow-up of 2.8 years there 

major adverse cardiovascular events (MACE) – the 
-

dial infarction (MI), unstable angina requiring hospitali-
zation or ischemic stroke –in the patients treated with 
alirocumab versus placebo (9.5 vs. 11.1 percent) (28).
Practical recommendations for clinical use of PCSK9 
inhibition have been published by a joint task force of 
the European Society of Cardiology (ESC) and the 
European Atherosclerosis Society in 2018 (29, 30). The 
molecular reduction of PCSK9 using a siRNA approach 
(Incliseran) has been further examined. Inclisiran pro-

-
enic lipoproteins in 501 patients at high cardiovascular 
risk with increased LDL-cholesterol levels, suggesting 
that inhibiting synthesis of PCSK9 through siRNA may 
be a viable alternative to other approaches which target 
PCSK9 (31, 32).
HDL cholesterol: A large scale genetic study using the 
resource of whole-genome sequenced Icelanders in-
dicated that SCARB1 mutations associate with high-
density lipoprotein cholesterol levels, but not with coro-

the concept that there is not necessarily a causal link 
between HDL cholesterol plasma levels and the risk of 
coronary disease (34).
n3-fatty acids/triglycerides: In contrast to the previously 
mentioned results of ASCEND trial 10, the REDU-
CE-IT study using a higher dose of n3-fatty acids (4 g/
day) resulted in patients with persistent elevated trigly-
cerides (median baseline 216 mg/dL) and either estab-
lished CVD (secondary prevention cohort) or diabetes 
mellitus and at least one other CVD risk factor (primary 

-
vascular death, nonfatal MI, nonfatal stroke, coronary 
revascularization, or unstable angina requiring hospita-
lization) was observed. 
Triglycerides: Elevated triglycerides (TGs) are also a 
risk factor for CVD but extremely elevated TGs are a 
risk factor for pancreatitis. Familial chylomicronaemia 
syndrome (FCS) is a rare, inherited disorder charac-
terized by impaired clearance of triglyceride (TG)-rich 
lipoproteins from plasma due to the lack of lipoprote-

in lipase (LPL) leading to severe hypertriglyceridemia 
(HTG). Pragmatic clinical scoring, by standardizing di-

multifactorial hypertriglyceridemia. This may alleviate 
the need for systematic genotyping in patients with se-
vere HTG (35).
Lipoprotein (a): A Mendelian Randomization Analysis 
has been published that aimed to determine the clini-

large absolute reductions in Lp(a) of approximately 100 
mg/dL may be required to produce a clinically meaning-
ful reduction in the risk of coronary disease similar in 
magnitude to what can be achieved by lowering LDL-C 
level by 38.67 mg/dL (ie, 1 mmol/L) (36).
Familial hypercholesterolemia (FH): A large survey of 
63 countries shows that FH represents an under-diag-

and initiatives to improve FH knowledge and manage-
ment are underway, but awareness and support are 
greatly needed (37).

Diabetes

A paradigm shift in the management of type 2 diabe-
tes (T2DM) has been observed with sodium/glucose 

-
vascular mortality and hospitalizations for heart failu-
re (HHF) in T2DM patients at high cardiovascular risk. 
In this regard, a recent post-hoc analysis of the EM-
PA-REG OUTCOME trial investigated whether empag-

HHF across the spectrum of HF risk (38). This study 
considered patients without HF at baseline. The inves-
tigators found that 67% of them had low-to-average 
(<10%), 24% high (10-20%) and 5% very high (20%) 

-
-

Ongoing trials such as DAPA-HF and EMPEROR-Re-
duced will help us to appreciate the potential of SGLT2 
inhibitors to prevent adverse remodeling and dysfunction 
in patients without T2DM.
An analysis of the Get With The Guidelines-Stroke 
registry, enrolling >409 000 patients, found that after 
an ischemic stroke, patients with diabetes compared 
to those without experienced higher risk of death and 
hospitalization for CVD and non-CVD events as well as 
higher rates of readmission for stroke recurrence (39). 
Patients in the EMPA-REG OUTCOME and CANVAS 

-

cardiovascular events (MACE) than those randomized 
to placebo. However, no protection from stroke was 
observed but rather a trend toward increased rates of 
non-fatal stroke was found in the group treated with 
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Figure 1. Oxidative stress markers in serum of noise-exposed human subjects. 3-nitrotyrosine (3NT)-positive proteins (A), 
8-isoprostane concentrations (B) and markers of inflammation [IL1ß by trend (C), IL-18 significant (D)] are also increased in serum 
of human subjects. (E) Summarizing central scheme: around the clock and sleep phase noise triggers cerebral oxidative stress 
and a neuroinflammatory phenotype that translates the adverse effects of noise to the vascular and systemic level. Noise via 
the neuronal pathways triggers vascular oxidative stress and inflammation with subsequent endothelial dysfunction, and increa-
ses in blood pressure, all of which contribute to the development and progression of atherosclerotic CVD. (from KröllerSchön 
S, Daiber A, Steven S, Oelze M, Frenis K, et al. Crucial role for Nox2 and sleep deprivation in aircraft noise-induced vascular 
and cerebral oxidative stress, inflammation, and gene regulation. Eur Heart J 2018; 39: 3528–3539).

From Reiner et al. European Heart Journal, 2019, 336–344, https://doi.org/10.1093/eurheartj/ehy894, by permission of Oxford University Press 
on behalf of the European Society of Cardiology

https://doi.org/10.1093/eurheartj/ehy894
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long-acting GLP-1 receptor agonist liraglutide in the 
LEADER trial showed a reduced risk of stroke rates. 
Moreover, in the SUSTAIN-6 trial with semaglutide the 

reduction in non-fatal stroke. The reported evidence 
that diabetes worsens the long-term outcome after an 
ischemic stroke indicates that a comprehensive mana-
gement of CV disease in diabetes remains a moving 
target.
The long-term cardiovascular outcome trial, CARMELINA, 
which studied the impact of linagliptin in patients with 
type 2 diabetes and high CV risk met its primary end-
point with linagliptin demonstrating a similar cardiovas-

to standard of care (40). In contrast to saxagliptin in 
SAVOR-TIMI 53, linagliptin did not increase hospitali-
zation for heart failure.

CArdiovascular Events-TIMI 58 (DECLARE) (41) show 

death or hospitalizations for heart failure (HHF) in pa-
tients with type 2 diabetes. The DECLARE-TIMI 58 is 
a phase 3, double blind, randomized, cardiovascular 
outcomes trial in 17.160 patients with type 2 diabetes 

and multiple risk factors (n=10.186) or established CVD 
-

of 4.2 years. In the primary safety outcome analysis da-

death, myocardial infarction, or ischemic stroke). In 

result in a lower rate of MACE (8.8% vs. 9.4% in the pla-

death or HHF (4.9% vs. 5.8%; HR 0.83; p<0.005). 
These results occurred across multiple subgroups 

-

and generally well tolerated with an increase in geni-

amputations, stroke and fracture compared to the pla-
cebo. Furthermore, a recent systematic review and me-
ta-analysis of the three CVOTs support this conclusion 
(42). Compelling evidence suggest that SGLT2i should 
now be considered in most people with type 2 diabetes 
even in those without established CVD but with multiple 
risk factors.
A certain degree of controversy remains regarding the 
appropriate blood pressure goals for patients with dia-

Figure 2. To circumvent confounding and reverse causation between high caloric intake combined with lack of exercise leading 
to obesity, NAFLD and CHD, a genetic variant in PNPLA3, I148M, as used as a proxy for liver fat content and NAFLD in a Men-
delian randomization design. PNPLA3 I148M genotype, a robust and specific cause of NAFLD, seems not to be associated with 
risk of CHD. (from Lauridsen BK, Stender S, Kristensen TS, Kofoed KF, Køber L, Nordestgaard BG, Tybjærg-Hansen A. Liver fat 
content, non-alcoholic fatty liver disease, and ischaemic heart disease: Mendelian randomization and meta-analysis of 279 013 
individuals. Eur Heart J 39: 385–393)

From Reiner et al. European Heart Journal, 2019, 336–344, https://doi.org/10.1093/eurheartj/ehy894, by permission of Oxford University Press 
on behalf of the European Society of Cardiology

https://doi.org/10.1093/eurheartj/ehy894
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betes, atherosclerotic CVD, advanced age and renal 

ted CV risk, assessed the optimal blood pressure for 

underlying mechanisms and prognostic implications 
deserve further investigation.

studies focused on the perception vs evidence of sta

lic synd rome or prediabetes. Statins do not adversely 

velopment of cataract. Transient increase in liver enzy

Furthermore, there is no evidence of increased risk of 

lar disease and the small increase in risk observed in 

by Aggressive Reduction of Cholesterol Levels study 

and observational studies. The authors of this compre
hensive literature search covering 2000–2017 conclu

dia betes mellitus and no evident CV disease to aspirin 

Figure 2. Proposed pathways on how elevated LDL-cholesterol in familial FH patients might accelerate the telomere shorte-
ning. (from Banach M, Mazidi M, Mikhailidis DP, Toth PP, Jozwiak J, et al. Association between phenotypic familial hypercholes-
terolaemia and telomere length in US adults: results from a multi-ethnic survey. Eur Hear J 2018; 39: 3635–3640)

From Reiner et al. European Heart Journal, 2019, 336–344, https://doi.org/10.1093/eurheartj/ehy894, by permission of Oxford University Press 
on behalf of the European Society of Cardiology

https://doi.org/10.1093/eurheartj/ehy894
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in patients taking aspirin vs. placebo (absolute risk re-

also shown to reduce the risk of the secondary out-
come (non-fatal myocardial infarction, non-fatal stroke 
or transient ischemic attack, death from any vascu-
lar cause or revascularization) by 12% (absolute risk 
reduction 1.3%). However, patients receiving aspirin 
showed a 29% higher risk of major bleeding vs those 
randomized to placebo (4.1% vs. 3.2%, absolute risk 

the occurrence of fatal bleeding and of fatal/non-fatal 
cancer across the study groups. A substantial propor-
tion of the major bleedings were in the upper GI tract, 
which might have been prevented with a proton pump 
inhibitor (PPI) as shown by a very large meta-analy-
sis of individual data from randomized control trials de-
monstrating that PPIs substantially protect from upper 
GI bleeding with an odd ratio of approximately 0.20 
(47). In this regard, it should be emphasized that only 
one out of four ASCEND patients were being treated 
with a PPI at the end of the study. Using a two-factorial 
design, n-3 fatty acids reported neutral results (45). In 

of aspirin use for prevention purpose in contemporary 
patients with diabetes but without history of cardiovas-

cular disease receiving other cardio-protective treat-
ments such as statins and blood-pressure lowering 
drugs.

Arterial Hypertension

In 2018 the new joint European Hypertension Guideli-
nes have been presented and published (48). In these 
guidelines initial antihypertensive combination treat-
ment is recommended preferably in a single pill for 
most patients, that is also supported by recent analyses 

this approach (49). In resistant hypertension the addi-
tion of low-dose spironolacton is now recommended. 
Device-based treatment of hypertension is not recom-
mended as a routine treatment, but rather in the setting 
of a clinical trial.
Several studies have reported a U-shaped relation bet-
ween blood pressure lowering and cardiovacular risk in 
patients with coronary disease, such as the analysis for 
the STICH trial indicating an increased cardiovascular 
risk when blood pressure was lowered below 120 mm 
Hg (50). In the new European hypertension guidelines 
the lowering of systolic blood pressure below 120 mm 
Hg is therefore not recommended in patients with coro-
nary disease.
In 2018 the 24-hour ambulatory blood pressure ana-
lysis form the SPYRAL HTN OFF-MED study indica-

between the sham and renal denervation group both at 

mmHg; P=0.038) diastolic BP (51).
Moreover, several moderate-sized randomized clinical 
studies have suggested in 2018 the short-term antihy-

-
nervation (52). Kandzari et all could demonstrate in the 
SPYRAL HTN-ON MED study that renal denervation in 

-
ced blood pressure compared with sham control with 
no major safety events in a study that randomized 80 
patients (52). Similarly, in the RADIANCE-HTN SOLO 
study 146 patients were randomized to a sham proce-
dure or endovascular ultrasound renal denervation and 
a reduced ambulatory blood pressure at 2 months in 
patients with combined systolic-diastolic hypertension 
in the absence of medications was observed compa-
red with the sham procedure (53). These studies are 
in line with the concept that advanced approaches of 
renal denervation can lower arterial blood pressure in 
Grade 1 & 2 hypertension in patients without antihyper-
tensive medication, and this treatment approach could 
develop into an addition or alternative in treatment of 
hypertension avoiding the issue of patient compliance. 
Longer follow-ups will be needed to assess midterm 

Antithrombotic treatment and cardiovascular prevent-

TAKE HOME FIGURE. Over the past year numerous data 
have suggested that depending on individual patient 
characteristics novel therapeutic approaches can reduce 
cardiovascular risk. These novel therapeutic approaches, 
such as PCSK9 inhibition, SGLT-2 inhibition, low-dose Xa 
inhibition or Interleukin-1 beta inhibition have been shown 
to lower cardiovascular risk allowing for a more tailored 
individual preventive treatment in patients at particular high 
cardiovascular

From Reiner et al. European Heart Journal, 2019, 336–344, https://
doi.org/10.1093/eurheartj/ehy894, by permission of Oxford Uni-
versity Press on behalf of the European Society of Cardiology
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ion – No indication for aspirin in primary prevention but 

high risk patients with established atherosclerotic CVD.
Aspirin reduces CVD risk in patients with established 

less clear (54). Therefore the current joint European CV 
prevention guidelines state that aspirin is not recom-
mended in individuals without CVD due to the increa-
sed risk of bleeding (55). On this background, three 
very large randomized trials and a large meta-analysis 

in intermediate risk groups and have reported in 2018.
The ARRIVE trial (Aspirin to Reduce Risk of Initial 

aspirin in patients at moderate (intermediate) risk (56). 
ARRIVE randomized 12,546 individuals with a mean 
follow-up of 5 years (~60.000 patient years) to 100 mg 
enteric-coated aspirin daily versus placebo. The study 

-

high LDL-cholesterol (LDL-C >130 mg/dl), current smo-
king, HDL-C < 40 mg/dl, hypertension, medication or 
SBP >140 mmHg, positive family history. The ITT ana-
lysis showed no CV risk reduction by aspirin vs placebo 
(MI, Stroke or CV Death, UA or TIA: 4.3 vs. 4.5%; MI, 
Stroke, CV death: 3.3 vs. 3.5%). Bleeding was rare and 
increased by aspirin as expected (0.97 vs. 0.46%). Im-

then expected (10y ACC/AHA CVD risk 8-9% vs ex-
pected 17-18%). Therefore, the population did not rep-
resent an intermediate risk category as intended but 
was at low CVD risk. Medication adherence was poor 

primary prevention strategies. In addition to non-adher-
ence, dosing may represent an issue. This discussion 
was fueled by an individual patient data meta-analysis 
of 10 trials (117,279 participants) by Peter M Rothwell et 
al (57). The provocative result of the retrospective ana-
lysis was that the ability of low-dose aspirin (75-100 mg) 
to reduce CVD events appeared too decreased with inc-
reasing bodyweight (data similar for height). How ever, 
there was no heterogeneity for weight reported in ot-
her studies such as ASCEND (46). The large ASCEND 
trial randomized 15,480 persons who had diabetes and 
no evident CVD (follow-up 7.4 years). Aspirin preven-
ted serious vascular events (8.5% vs. 9.6%) but increa-
sed major bleeding events (4.1% vs 3.2%). The main 
conclusion of the authors was „ the absolute lower ra-
tes of serious vascular events were of similar magnitu-
de to the absolute higher rates of major bleeding, even 
among participants who had a high vascular risk“. To 

in primary prevention in the elderly, the ASPREE trial 
randommized 19,114 community-dwelling persons who 
were 70 years of age or older without CVD. The risk of 
death from any cause was 12.7 events per 1000 per-
son-years in the aspirin group and 11.1 events per 1000 

person-years in the placebo group and there was no 
reduction of cancer (58). The rate of major hemorrhage 
was 8.6 events and 6.2 events per 1000 person-years, 
respectively (59, 60). The trial was terminated at a me-
dian of 4.7 years because aspirin „did not prolong di-
sability-free survival over a period of 5 years but led 
to a higher rate of major hemorrhage than placebo” 
(57). In summary, these three very large randomized 
trials show that aspirin is not indicated in primary CVD 
prevention, including individuals with diabetes mellitus 
with out very high CVD risk and the elderly.

established atherosclerotic disease (= secondary pre-
vention) is clearly positive (54). In fact, the COMPASS 
trial in 27,395 patients with stable coronary artery di-
sease or peripheral artery disease showed that adding 
low dose rivaroxaban 2×2.5 mg to aspirin reduced the 
primary outcome of myocardial infarction, stroke, or 
cardiovascular death more than aspirin alone (4% vs. 
6%) (61). Major bleeds increased to 3% vs. 2%. Riva-
roxaban plus aspirin reduced mortality when compared 
with aspirin alone (3% vs. 4%). The COMPASS authors 

in favour of rivaroxaban plus aspirin and deaths were 
reduced by 23%. Thus, addition of rivaroxaban to aspi-
rin has the potential to substantially reduce morbidity 
and mortality from coronary artery disease worldwide.”

Inflammation – an upcoming treatment 
target in CV prevention

Further analysis from the CANTOS study that demonst-
-

tes by interleukin-1 beta antibody therapy in patients 
after an acute coronary syndrome and CRP >2 mg/l 
have been published (62). These analyses have sug-
gested that modulation of the IL-6 signaling pathway, at 
least with canakinumab, associates with reduced car-
diovascular event rates, independent of lipid lowering 
(63). Moreover, patients with chronic kidney disease 
(i.e. baseline eGFR <60 ml/min/1.73 m2) had an inc-
reased absolute cardiovascular risk and a similar re-
lative risk reduction with canakinumab treatment in the 
CANTOS trial (64). Patients with increased CRP levels 
have a higher absolute cardiovascular risk, and therefo-

How ever, in a post hoc analysis of the SPIRE trials, evi-

patients treated with both statin therapy and PCSK9 
inhibition (66).

Conclusion

New data published in the last year support once aga-
in the importance of lifestyle for CVD prevention. This 
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does not include only traditional components of lifestyle 
such as physical activity but also job strain in subjects 
with cardiometabolic disease and bullying and violence 

-
med that higher salt intake is associated with stroke. 
Although there were some controversial results concer-
ning sodium intake and CVD events, a population-wi-
de strategy for sodium reduction is preferable in those 
populations with excessive salt intake while increasing 
the consumption of foods rich in potassium such as fru-
its and vegetables should be stimulated. It has been 

to approximately 1-2 cups daily).
Environmental pollution has also an impact on CVD. It 
has been shown that environmental exposure to arse-
nic, lead, cadmium, and copper is associated with an 
increased risk of CVD and that short-term exposure 

-

heart disease, and those free from chronic cardiopul-
monary diseases. Concerning smoking it is interesting 
that compared to the sustained smokers, the risk of MI 

was found in quitters with BMI loss. One of the myths 
has also been unmasked - smoking only about one ci-
garette per day carries a risk of CHD and stroke much 
greater than expected: around half that for people who 
smoke 20 per day. There is no safe level of smoking 
exists for CVD.
Supplementation with omega-3 fatty acids in doses of 1 
g/dan does not decrease the risk of serious CVD events 
but it seems that 4g/day does decrease the RR of CVD.
Particularly interesting are also the results of trials with 
aspirin indicating that low doses of aspirin (75-100 mg) 

-

It has also been shown that addition of rivaroxaban to 
aspirin has the potential to substantially reduce morbi-
dity and mortality from CVD.
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