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Reducing the Cardiovascular Risks of 
Smoking: Insights From the European 
Society of Cardiology (ESC) Congress 
2024 and Two Key Opinion Leaders 

Interview Summary
Smoking is a major risk factor for cardiovascular disease (CVD) and  

responsible for around 25% of all CVD-related deaths worldwide. Cigarette  
combustion releases nicotine and produces thousands of chemicals, many of which 
are toxic. Complete cessation of smoking is the most effective way of reducing the 
associated CVD risk. However, many people find it difficult to quit smoking due to 
nicotine’s addictive nature and the ritualistic aspect of smoking. The European Society  
of Cardiology Congress (ESC) 2024, held in London, UK, between 30th August– 
2nd September, included several sessions discussing tobacco harm reduction in relation 
to CVD, with a particular focus on e-cigarettes and heat-not-burn products (HNBP) 
as alternatives to cigarettes. EMJ interviewed two key opinion leaders (KOL), who had 
attended ESC 2024, to obtain their insights into tobacco harm reduction in Europe: 
Vincenzo Montemurro, Professor and Consultant Cardiologist at the Scilla Hospital 
of America, Reggio Calabria, Italy; and Emil Toldy-Schedel, Professor, Consultant 
Cardiologist, and General Director of the St. Francis Hospital, Budapest, Hungary. 
Montemurro explained that switching from cigarettes to alternative products that 
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INTRODUCTION

Tobacco is used by 1.3 billion people  
(36.7% of men and 7.8% of women) 
worldwide.1 Tobacco use is responsible 
for 8 million deaths annually, including 1.3 
million deaths from exposure to second-
hand smoke.1 Cigarette smoking increases 
the risks of CVD (such as ischaemic heart 
disease and stroke),2 chronic obstructive 
pulmonary disease,3 and lung cancer,4 which 
are the main causes of tobacco-related 
mortality.5 Smoking cessation can reduce 
CVD risk over time to a level similar to that 
of never smokers,6 highlighting the health 
benefits of quitting tobacco use. However, 
although up to half of adult smokers try to 
quit each year, only a minority succeed.7,8 

This year’s ESC Congress was the  
first to include dedicated sessions 
discussing how tobacco harm reduction 
might impact CVD. The agenda included an 
oral presentation evaluating alternatives to 
cigarettes and differences in tobacco use 
between European countries;9 a question-
and-answer (Q&A) session focused on 
the risks of different tobacco/nicotine 
products;10 and poster presentations 
relevant to tobacco harm reduction and 
CVD.11-15 For this article, two leading experts 
in cardiology who attended ESC 2024, 
Toldy-Schedel and Montemurro, expanded 
on the insights provided at the Congress 
and shared their views on how to reduce 
the cardiovascular risks of tobacco use. 

CIGARETTE SMOKING AND 
CARDIOVASCULAR DISEASE 

The ESC 2024 presentations  
discussing tobacco harm reduction 
acknowledged the cardiovascular risks 
of cigarettes. Montemurro and Toldy-
Schedel explained that cigarette smoking 

is a major modifiable risk factor for CVD, 
alongside hypertension, obesity, diabetes, 
and hypercholesterolaemia.16 Moreover, 
cigarette use is associated with increased 
risks of coronary artery disease/myocardial 
infarction, cerebrovascular disease/stroke, 
peripheral vascular disease, and abdominal 
aortic aneurysm.2,17 Globally, 2.7 million 
deaths were attributable to smoking-
related CVD in 2019, with Eastern Europe 
having the highest smoking-related CVD 
burden.18 Montemurro commented that 
nearly 220,000 people die each year  
from CVD in Italy.19 Furthermore, Italy  
has a high smoking prevalence (24.2%  
in 2022),20 and around 96,000 people die 
annually from smoking-related diseases.21 

Montemurro explained how tobacco 
combustion is a major contributor to 
smoking-related harms. The temperature 
of a burning cigarette exceeds 800 °C 
during a puff.22 Combustion at these high 
temperatures generates more than 7,000 
substances, at least 250 of which are 
considered harmful (including 69 known 
carcinogens).23 The toxic products released 
by cigarettes include carbon monoxide, 
oxidising metals/chemicals, and polycyclic 
aromatic aldehydes.24 Inhaling combustion 
products causes detrimental effects such  
as increases in peripheral vascular  
resistance and blood pressure, promotion  
of atherosclerosis, and an elevated CVD 
risk.24 Pathophysiological mechanisms 
implicated in the cardiovascular effects  
of smoking include oxidative stress,  
oxidation of low-density lipoprotein-
cholesterol, endothelial dysfunction 
with impaired nitric oxide production, 
inflammation, and a prothrombotic state.24 

Toldy-Schedel emphasised the 
importance of differentiating the effects 
of combustion from those of nicotine 
itself, noting that while combustion 

generate fewer toxins would likely reduce CVD risk in people who are unable to quit 
smoking, which would benefit public health and decrease healthcare expenditure in 
Europe. Toldy-Schedel agreed with this view but called for well-designed studies to fully 
characterise the risk profile of these newer products so that healthcare professionals 
can be better equipped to answer patients’ questions about possible long-term effects. 
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generates toxic compounds directly linked 
to atherosclerosis, nicotine acts more 
indirectly by stimulating the sympathetic 
nervous system. Montemurro explained that 
although nicotine is non-carcinogenic, it 
maintains the habit of smoking and causes 
sympathetic nervous system activation,25 
which increases heart rate, blood pressure, 
and cardiac output.24,26 Toldy-Schedel 
added that nicotine can also initiate heart 
rhythm disturbances such as ventricular 
arrhythmias.26 Nevertheless, both specialists 
agreed that the main drivers of CVD in 
people who smoke are the toxic byproducts 
of combustion rather than nicotine. Given 
these health risks, experts are exploring 
alternatives to traditional cigarettes. 

CARDIOVASCULAR  
RISKS ASSOCIATED WITH 
ALTERNATIVES TO CIGARETTES 

Cigarette alternatives, particularly 
e-cigarettes and HNBPs, were a major  
focus of the ESC 2024 sessions on tobacco 
harm reduction.9,10 Unlike cigarettes, 
e-cigarettes and HNBPs avoid tobacco 
combustion. E-cigarettes vaporise a 
solution containing nicotine, propylene 
glycol, glycerol, and flavourings to produce 
an aerosol that is inhaled.27 HNBPs have 
a self-regulating temperature system that 
heats tobacco but prevents its combustion 
by limiting the temperature to a maximum 
of 350 °C; this is thought to reduce the 
production of toxic and carcinogenic 
substances by around 90%.28 Nicotine is still 
released by HNBPs and e-cigarettes, so the 
psychoactive properties (such as alertness), 
addictive nature, and cardiovascular effects 
remain.24-26 Although several factors can 
affect nicotine delivery from e-cigarettes,29 
the amount of nicotine absorbed into the 
bloodstream for e-cigarettes and HNBPs  
is generally comparable to or lower  
than that for cigarettes.30,31 

Experts at the ESC 2024 Q&A session 
suggested that e-cigarettes and HNBPs 
likely have fewer detrimental effects on the 
cardiovascular system than cigarettes,10 
given the reduced number and levels of toxic 
compounds.32-34 Montemurro and Toldy-
Schedel echoed this viewpoint. Richter’s 

presentation at ESC 2024 reviewed some 
of the published evidence suggesting that 
CVD risk is lower for e-cigarettes and HNBPs 
than for cigarettes.9 For example, smoking 
a cigarette acutely impaired brachial artery 
flow-mediated dilatation (FMD), a measure of 
vascular endothelial function, in regular users 
of cigarettes, whereas vaping an e-cigarette 
did not impair FMD in regular users of 
e-cigarettes who refrained from cigarettes.35 
Furthermore, switching from cigarettes to 
e-cigarettes or HNBPs led to reductions 
in aortic stiffness, systolic blood pressure, 
oxidative stress, platelet activation, and 
the degree of impairment of brachial artery 
FMD.36-38 Switching from cigarettes to HNBPs 
was also associated with improved coronary 
flow, myocardial function, and vascular 
function.39 Richter noted that the above 
studies were small in scale and provided 
only indirect evidence that e-cigarettes 
and HNBPs have a lower CVD risk than 
cigarettes.9 However, they went on to 
describe a study of 5,159,538 adult males in 
South Korea, which reported that switching 
from cigarettes to HNBPs was associated 
with a lower short-term risk of CVD (adjusted 
hazard ratio: 0.81; 95% CI: 0.78–0.84), 
although CVD risk was higher for HNBP users 
than for people who quit cigarettes without 
HNBP use (adjusted hazard ratio: 1.31; 95% 
CI: 1.01–1.70).40 A poster presentation at 
ESC 2024 provided additional evidence 
that switching from cigarettes to alternative 
products might lower cardiovascular harm: 
endothelial glycocalyx integrity (an indicator 
of vascular health) was worsened in people 
who continued to smoke cigarettes for 1 
month, maintained in those who switched to 
e-cigarettes, and improved (for microvessels 
20–25 μm in diameter) in persons who 
switched to HNBPs.11 However, not all studies 
have reported lower cardiovascular risks for 
e-cigarettes than for cigarettes. For example, 
one investigation found that chronic use 
of cigarettes and e-cigarettes resulted in 
similar impairments in vascular endothelial 
function.41 Moreover, a study of people 
who smoked cigarettes demonstrated that 
using a cigarette or an e-cigarette led to 
comparable reductions in FMD.42 Therefore, 
additional research is needed to definitively 
establish whether short-term and long-
term cardiovascular risks differ between 
cigarettes, e-cigarettes, and HNBPs.
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Toldy-Schedel emphasised that, although 
e-cigarettes and HNBPs likely cause less 
harm than cigarettes, they still probably 
increase CVD risk to a level above that in 
people who do not use tobacco/nicotine 
products. Furthermore, they made the 
point that no data are currently available 
regarding the long-term effects of these 
products on CVD risk. Other potential 
safety issues with e-cigarettes should be 
noted. First, the heating coil temperature 
of e-cigarettes is affected by numerous 
factors, including user settings and heating 
element ageing, and higher temperatures 
can increase the levels of potentially toxic 
carbonyl compounds.43 Second, although 
open-system e-cigarettes are designed 
to be refilled manually with customised 
vape fluid, Montemurro explained that 
the addition of substances not intended 
by the manufacturer could potentially 
result in additional adverse effects. Third, 
discussions at ESC 2024 highlighted 
several cases of e-cigarette-related lung 
injury and death in the USA 4–5 years 
ago.10,44 These deaths were linked to 
the use of illicit e-cigarettes containing 
tetrahydrocannabinol oil and vitamin  
E acetate as a thickening agent.44 

TOBACCO USE  
TRENDS ACROSS EUROPE

Richter’s presentation at ESC 2024 
described wide variations in cigarette 
smoking rate between European countries,9 
ranging from <10% in Sweden, Iceland, 
and Finland to >25% in Serbia, Turkey, and 
Bulgaria in 2019.45 Richter also mentioned 
differences in the prevalence of e-cigarette 
use across Europe (ranging from 0.6% 
in Spain to 7.2% in England during 2017–
2018)46 and the lower level of current  
HNBP use (≤0.5% during 2017–2018).47 

Montemurro, Toldy-Schedel, and Richter 
all highlighted that Sweden has a lower 
prevalence of cigarette smoking than other 
European countries due to the widespread 
use of snus (an oral tobacco product placed 
under the upper lip),9 mainly among men.48 
The experts emphasised that the prevalence 
of lung cancer and smoking-related mortality 
in men are much lower in Sweden than in 

other EU countries, despite comparable 
levels of overall tobacco consumption.48 
Montemurro pointed out that, in contrast 
to the situation in men, lung cancer rates 
among women in Sweden are comparable 
to those in women from other European 
countries because tobacco use by Swedish 
women is predominantly through cigarette 
smoking rather than snus.48 Toldy-Schedel 
considered the findings in Sweden to 
represent real-world evidence that cigarette 
smoke is the predominant cause of tobacco-
related harm. Montemurro concluded 
that Sweden’s experience illustrates how 
replacing cigarettes with a non-combustion 
alternative can reduce tobacco-related harm. 
Nevertheless, snus is not without adverse 
effects, which include oral mucosal changes 
and increased risks of hypertension, death 
after myocardial infarction, oesophageal 
cancer, pancreatic cancer, Type 2  
diabetes, and metabolic syndrome.49 

Montemurro and Toldy-Schedel gave 
the UK as an example of a country that 
has had recent success in reducing the 
smoking rate among its population, which 
fell from 20.2% in 2011 to 12.9% in 2022.50 
According to Richter’s presentation at 
ESC 2024,9 the decrease in smoking 
prevalence in the UK was likely related to a 
series of measures, including public health 
awareness campaigns, implementation of 
plain packaging, high taxation on tobacco 
products, a ban on indoor smoking in public 
places, and the promotion of e-cigarettes as 
an aid to stopping smoking.51 The increasing 
use of e-cigarettes by young people in the 
UK may also have contributed to the fall 
in cigarette smoking rate.52 Notably, the 
current UK government appears committed 
to introducing legislation to ban the sale 
of cigarettes to anyone born on or after 
1st January 2009,53 legislation that Toldy-
Schedel suggested should be extended 
to other European countries. Richter’s 
presentation at ESC 2024 cited a recent 
Cochrane review showing that e-cigarettes 
were more effective than nicotine 
replacement therapy in helping people quit 
smoking.9,54 Consistent with this, a poster 
presentation at ESC 2024 reported that the 
smoking abstinence rate among people with 
obesity who used e-cigarettes as a smoking 
cessation aid was 53% at 3 months and 42% 
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at 6 months.12 Both Richter’s presentation 
and Montemurro highlighted the success  
of e-cigarettes as a tool to facilitate smoking 
cessation in the UK,9 with Montemurro 
emphasising that reducing tobacco- 
related harm would free up resources for 
allocation to sectors other than health. 

THE POTENTIAL ROLES OF 
CIGARETTE ALTERNATIVES IN 
TOBACCO HARM REDUCTION 

Primary and secondary prevention 
measures can reduce tobacco-related 
harms. In terms of primary prevention, 
the experts at the ESC 2024 Q&A session 
emphasised that people who have never 
smoked should be discouraged from 
taking up any form of tobacco/nicotine 
use, including e-cigarettes and HNBPs, 
because none of these products can be 
considered safe due to the associated 
health risks and addictive nature of 
nicotine.10 Some of the KOLs at the Q&A 
session were concerned by the high rate 
of e-cigarette use among adolescents.10 
The experts suggested various methods 
to limit e-cigarette use among younger 
people, including stricter legislation to 
reduce the levels of flavourings and other 
compounds that promote addiction, 
banning the sale of e-cigarettes to 
the general public (but leaving the 
products available on prescription for 
those attempting to quit smoking), and 
increasing the taxation level.10 However, 
it was also recognised that the latter two 
options might disincentivise some people 
from using e-cigarettes as a smoking 
cessation tool.10 Richter’s presentation 
mentioned that several countries have 
approved (UK, Belgium, and France) or 
announced (Poland and Germany) a ban 
on disposable e-cigarettes.9 Furthermore, 
there are flavour restrictions in the UK, 
Denmark, Estonia, Finland, Lithuania, 
the Netherlands, Slovenia, and Ukraine.9 
Montemurro and Toldy-Schedel concurred 
that the main smoking-related public health 
advice should be not to use any type of 
tobacco/nicotine product because of the 
negative health effects. This view agrees 
with the current ESC guidelines mentioned 
at the ESC 2024 Q&A session.10 Given that 

many people take up smoking when they 
are teenagers, Montemurro suggested  
that the effective delivery of primary 
prevention strategies will necessitate the 
co-ordinated involvement of healthcare 
professionals, schools, and families. 

Secondary prevention methods provide 
advice, medical support, and psychological 
support to help people quit smoking. 
Experts at the ESC 2024 Q&A session 
recommended a personalised approach 
that gradually reduces the dependence 
on nicotine and helps to overcome the 
ritualistic/social drivers of smoking.10 There 
is strong evidence that smoking cessation 
is associated with health benefits.6 For 
example, poster presentations at ESC 
2024 reported that smoking cessation 
lowers inflammatory marker levels at 3 
months and reduces the long-term risks of 
ischaemic heart disease,13 peripheral arterial 
disease, and aortic aneurysm.14 However, 
Montemurro argued that healthcare 
professionals need to be realistic and 
accept that many current smokers will 
not be able to stop smoking cigarettes 
in the absence of an alternative form of 
nicotine that partly replicates the smoking 
ritual. Montemurro went on to explain that 
nicotine patches, gums, and sprays have a 
high failure rate when used as a smoking 
cessation aid.55,56 Italy has ‘no-smoking 
centres’ that offer advice, medical support, 
and psychological support to help smokers 
quit. However, their numbers have fallen in 
recent years despite an increase in the total 
number of employees, and they are visited 
by only a small proportion of the smoking 
population.57 Although about 35% of 
smokers attempt smoking cessation in Italy 
each year, only 10% are successful.58 The 
experience in Italy is reflected elsewhere: 
despite tobacco use declining since 2010, 
only 56 countries are predicted to achieve 
the WHO’s global goal of a 30% reduction 
in tobacco use between 2010–2025.59 
Montemurro stressed that this failure to 
substantially reduce smoking prevalence 
translates into cases of CVD that are 
treated at the state’s expense.

In Montemurro’s opinion, HNBPs and 
e-cigarettes provide an opportunity for 
harm reduction in people who are unable 
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to stop smoking cigarettes. With this in 
mind, both Montemurro and Toldy-Schedel 
highlighted the experience of Japan, where 
the current restrictions on HNBPs are more 
lenient than those on cigarettes: in the 10 
years following the introduction of HNBPs 
in 2014, there has been a 50% reduction 
in cigarette consumption as smokers have 
switched to HNBPs, with little change 
in the overall use of tobacco-containing 
products.60 The experiences of Japan 
and the UK (see above) illustrate how an 
individual country’s policies can influence 
the success of harm reduction strategies. 
According to Montemurro, although 
e-cigarettes and HNBPs do not eliminate 
risk, the lower risks relative to cigarettes 
would reduce harm in those who are unable/
unwilling to stop smoking completely. This 
view was also highlighted at the ESC 2024 
Q&A session,10 although the point was made 
that there are currently insufficient data to 
demonstrate this effect directly. Richter’s 
presentation at ESC 2024 pointed out that 
two heated tobacco products have recently 
obtained a reduced toxicity claim in Greece, 
suggesting that Greece may be moving 
toward a harm reduction strategy.9 By 
contrast, other countries in Europe, such as 
Italy, have yet to adopt such an approach.

Agreeing with views aired by experts  
at the ESC 2024 sessions,9,10 Toldy-
Schedel stated that, in their opinion, CVD 
rates will likely be lower for e-cigarette 
and HNBP users than for cigarette users. 
They suggested that switching to a non-
combustion alternative would reduce harm in 
people who are unable to stop using nicotine. 
Nevertheless, Toldy-Schedel stressed that a 
limitation of the studies published to date is 
that they have been small-scale, short-term 
investigations evaluating indirect measures 
of CVD risk. Furthermore, there is evidence 
that young adults who use e-cigarettes 
have elevated risk factors for CVD 
development.41,61,62 Therefore, independent, 
large-scale, long-term studies are needed  
to establish the health risks of e-cigarettes 
and HNBPs more clearly. 

Montemurro also discussed how switching 
from cigarettes to alternative products might 
impact the harms of second-hand smoke. 
An analysis presented at ESC 2024 found 

that the number of cardiovascular deaths 
caused by second-hand smoke worldwide 
had increased by 38% between 1990–2019, 
with cardiovascular disease accounting 
for 46% of these deaths in 2019.15 Prenatal 
tobacco smoke exposure is also associated 
with harms including cardiovascular 
defects.63,64 Montemurro suggested that 
switching from cigarettes to e-cigarettes or 
HNBPs might reduce the detrimental effects 
of second-hand smoke. They explained that 
combustion cigarettes produce particulate 
matter (PM) in addition to other toxins. 
Notably, smoking a conventional cigarette 
in a car with its windows closed generates 
peak levels of PM10 (PM with a diameter 
≤10 µm) that are more than 10-fold higher 
than the EU limit for outdoors (the EU 
has legislated that the daily mean level of 
PM10 outdoors should not exceed 50 µg/
m3 more than 35 times in a year).65,66 HNBPs 
and e-cigarettes release less PM10,34,67 as 
well as fewer toxins and carcinogens than 
cigarettes.32-34 Therefore, Montemurro 
concluded that the effects of second- 
hand smoke would likely be less harmful for 
e-cigarettes and HNBPs than for cigarettes.

A final concern raised by Toldy-Schedel 
was that the widespread uptake of non-
combustion alternatives might lead to 
a renormalisation of smoking indoors in 
public places because of the perceived 
lower risk. Toldy-Schedel argued that the 
ban on smoking in public spaces should 
be extended to include e-cigarettes and 
HNBPs, since the aerosol from these 
products contains nicotine as well as other 
substances. Indeed, it has been reported 
that nicotine from second-hand smoke 
exposure results in substantial nicotinic 
acetylcholine receptor occupancy in the 
brain, which might contribute to the initiation 
and maintenance of smoking behaviour.68

CONCLUSION

Sessions at ESC 2024 dedicated to 
tobacco harm reduction highlighted 
potential opportunities for lowering CVD 
risk in people who smoke cigarettes, 
paving the way for further research 
and discussion regarding the impact 
of cigarette alternatives on long-term 
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cardiovascular health. Despite the current 
limited availability of evidence on long-term 
CVD risk, Montemurro and Toldy-Schedel 
agreed that healthcare professionals may 
need to accept that switching to a less 
harmful product might be a positive result 
in many people who smoke cigarettes, 
even if risk is only reduced rather than 
eliminated. An important question 
that remains unanswered is whether 

alternatives to cigarettes offer  
a sustainable long-term  
reduction in cardiovascular risk.  
Therefore, long-term studies are needed 
to determine the full extent of any harm 
reduction, not only in people who switch 
entirely from cigarettes to e-cigarettes 
or HNBPs, but also in dual users who 
incorporate these alternatives as a strategy 
to reduce their cigarette consumption.
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