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ABSTRACT

Introduction: Cardiovascular diseases remain the leading causgeath in the world, far
outstripping deaths due to malaria, Human Immunogficy Virus/Acquired Immune
Deficiency Syndrome (HIV/AIDS) and tuberculosis. fkpximately 80% of the 35 million
deaths annually are attributable to chronic diseasel a similar proportion of the approximately
16.7 million deaths due to CVD occur in low and diedincome countries. Tobacco use is one
of the major avoidable causes of cardiovasculaadis.

Context and objectives. Smoking is the leading cause of preventable deathis associated
with an increased risk of various diseases inclgid@rdiovascular disease. The aim of this paper
is to review the literature on the role of smokimg cardiovascular disease and effects of anti-
smoking legislation on admission due to acute mrghabinfarction.

Resear ch method/M ethodology: PubMed and manual search strategies using thehsearcls
‘tobacco and cardiovascular diseaseere used to identify articles published on thetgbution

of smoking to cardiovascular events and the effettiegislation. 798 articles were found of
which 28 were found useful and 39 were found tdigély relevant for the review.

Results: Smoking has been significantly related to acute ecaydial infarction (p<0-0001) with
an odds ratio of 2-87 (2-36—3-48) for currentnever, PAR 35-7% for current and fornwer
never). Smoking bans have been associated witre@®ses in instances of acute myocardial
infarctionranging from a 40% decrease found in Helena, MuntblSA to an 8% reduction seen
in the State of New York.

Conclusion: Cardiovascular diseases are a major public hehllenge. Smoking plays a major
role in cardiovascular pathophysiology. Therefofferes are required to address the problem
especially at preventive level. Public smoking bans related to fewer admissions for both
cardiovascular and respiratory conditions. Legmtaefforts to reduce exposure to smoking are
needed especially in the developing countries, @/peevalence of smoking is rising.
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INTRODUCTION

CardioVascular Disease (CVD) remains the leadingseaof death in the world, outstripping
deaths due to malaria, Human Immunodeficiency Virdequired Immune Deficiency
Syndrome and tuberculosis combined. Approximat€l9o8of the 35 million deaths annually
attributable to chronic diseases are attributabl€WYD. A similar proportion of the 16.7 million
deaths due to CVD occur in low and middle incomentoes (LMIC’s) (1).The increasing



incidence of CVD in LMIC’s adds to the continuingirden of infectious, nutritional, and
perinatal diseases, the “African double-burdeniséase” (2).

Although age-adjusted cardiovascular death rates taclined in several developed countries in
past decades, CVD incidence has risen in LMIC’'s Effective prevention needs strategic
planning and policy formulation based on knowledfi¢he burden and the importance of risk
factors.

Cigarette smoking is the leading cause of prevémtaborbidity and premature death in
developed countrie¢3).Compared with non-smokers, smokers are 15 timese likely to
develop lung cancer, 11 times more likely to depatbronic lung disease and twice as likely to
have acute myocardial infarctions (AMI's) (4).

Smoking causes premature death and disease inepadyd do not smoke but are passively
exposed to environmental tobacco smoke, the seecalbcond-hand smoke (SH&udies
indicate that exposure to passive smoking is aggatiwith a 30% increased risk of ANg). In

a meta-analysis that included 29 studies, SHS asert the risk for AMI by 31% compared with
the doubling of risk associated with direct smokj&}) Recent evidence, based on more accurate
biological markers of exposure, suggests thatigieaf passive smoking could be increased by
as much as 60%, similar to that observed in lighiva smokers. Second-hand smoke is the third
leading cause of preventable poor health and premaleath in the developed world (7).It's a
recognized risk factor for ischemic heart dise&}el{ may act as a cardiovascular trigger (9), as
supported by several studies linking exposure &siga smoking to various acute cardiovascular
effects, including platelet activation (10, 11),pared endothelial function (12,13,14), arterial
stiffness (15), reduced heart rate variability (16nd increased levels of venous
carboxyhemoglobin (17).

Although smoking bans have been shown to reduce SC\#Db-Saharan Africa lacks strong
legislative policies to control the use of suchdurets. This is coupled with high illiteracy levels
and aggressive advertising by the tobacco mulonati companies. The strength of these
multinationals in relation to the country economfiedher complicates the scenario. To the tax-
collector, income from tobacco products makes aomepntribution to the national revenue
base. This is in addition to the thousands of jiblag the sector creates. The aim of this review
was to determine the contribution of smoking to @D burden and the effects of smoking
bans on the admission to hospital for acute myoghidfarction and other cardiovascular
events.

RESEARCH METHODOLOGY

PubMed database plus bibliographies of relevardistuand reviews were searched for peer
reviewed articles published using the wofidacco and cardiovascular diseas#® identify
articles published on the contribution of smokiagardiovascular events and the effects of anti-
smoking legislation. Seven hundred and ninety e{@88) articles were found of which twenty
eight (28) were found useful and thirty nine (3®revfound to be highly relevant for the review.
Relevant bibliographies were also included.

RESULTS

The INTERHEART study identified the modifiable rigkctors for CVD in both sexes and at all
ages worldwide: smoking, raised ApoB/ApoAl ratiastbry of hypertension and diabetes,



abdominal obesity, psychosocial factors, lower ydaibnsumption of fruits and vegetables,
regular alcohol consumption, and physical inadfivit

Prevalence of Smoking Globally

Epidemiologic studies strongly support the assertimat cigarette smoking in both men and
women increases the incidence of AMI and fatal carg artery disease (19HS increases the
risk of AMI from 25% to 31%(6). In countries where smoking prevalence is hfghgxample,
Britain (50%) (20), Europe (62%) (21), and Greet®606) (22), compared to 22% in the USA
(23), AMI in non-smokers is particularly increased.

Sub-Saharan Africa (SSA) appears to differ fromeottegions of the world in having reached
only the early stages of the cigarette smoking expid. Estimates suggest that deaths from
smoking-attributed causes reach only 5-7% for mehla-2% for women. Comprehensive data
on the prevalence of smoking in SSA is largely mgsHowever, data from demographic health
surveys shows different smoking prevalence ratagera (8.0%), Ethiopia (8.3%), Ghana
(8.8%), Mozambique (14.1%), Lesotho (15.6%), Zan{th&6%), Namibia (17.5%), Zimbabwe
(22.1%), Rwanda (14.2%), Uganda (18.1% and 18.7%) Tanzania (21%) (24). Kenya
(22.9%) generally has a higher prevalence of ctgaimoking. Malawi has moderate to high
prevalence but experienced a small decline fronm7%8to 16.6% from 2000 to 2004.
Madagascar stands out as having the highest digasetoking prevalence of all the nations
(27.3%). The range of the prevalence of smokin®-29.3%) demonstrates considerable
diversity (25). The INTERHEART study reported aremt smoking prevalence of 52.9% and
27.2% in young males and females respectively,3@nti% and 8.1% in older males and females
respectively (21).

Smoking and the Cardiovascular System (Pathophysiology and Risk)

Passive smoking is a recognized risk factor fodicasascular heart disease. It may act as a
cardiovascular trigger (9) as supported by sewstalies linking exposure to passive smoking to
various acute cardiovascular effects, includingtgéa activation (11), impaired endothelial
function (14), arterial stiffness (15), reduced heate variability (16), and increased levels of
venous carboxyhemoglobin. These acute effects atgaply transient and disappear in a few
hours after cessation of the exposure (6, 13,84, 1

Cigarette smoking predisposes the individual toesav different clinical atherosclerotic
syndromes including stable angina, acute corongmgremes, sudden death and stroke. Aortic
and peripheral atherosclerosis is also increasedding to intermittent claudication and
abdominal aortic aneurysms (26).The mechanismdvadanclude;

a) Inflammation: The inflammatory response is an essential compometite initiation and
evolution of atherosclerosis. Several studies agieated that cigarette smoking causes about a
20% to 25% increase in the peripheral blood leut@@punt. In vivo, cigarette smoking is
associated with an increased level of multipleaimfinatory markers such as C-reactive protein,
interleukin-6, and tumour necrosis factor alphaath sexes (27, 28, 29, 30).



b) Modification of the lipid profile: Cigarette smoking could promote atherosclerosigairt,

by its effects on the lipid profile. Smokers havigngicantly higher serum cholesterol,
triglyceride, and low-density lipoprotein (LDL) lels, but high-density lipoprotein is lower in
smokers than in non-smokers (31). The mechanisemonsible are not clearly elucidated, and
the role of dietary differences between smokers ammh-smokers is unknown. The
triglyceride/high-density lipoprotein abnormalitibave lately been suggested to be related to
insulin resistance (32).

Other mechanisms that have been proposed to bedela cardiovascular pathophysiology
include vasomotor dysfunction, increased prothramsband decreased fibrinolytic factors,
leukocyte activation, and smooth muscle proliferatiThese mechanisms may be triggered by
decreased nitric oxide bioavailability, increasexidative stress and production of pro-
inflammatory cytokines (33).

In the INTERHEART study, current smoking was asatad with a three-fold increase in odds
of a non-fatal AMI, compared to people that newvaoked before (odds ratio [OR] 2.95, 95% ClI
2.77-3.14, p<0.0001). The risks were higher depgndn the number of cigarettes smoked,
with people who smoked one to nine cigarettes jpgrfthving an OR of 1.63 (95% CI 1.45—-
1.82, p<0.0001), 10-19 per day an OR of 2.59 (235; p<0.0001), while those who smoked
20 or more per day had an OR of 4.59 (4.21-5.00,d801). Similar trends were noted in both
men and women. Women who smoked 1-19 cigarettedgehad an OR of 2.11 (1.77-2.52,
p<0.0001) while those who smoked 20 or more per dag an OR of 5.11 (3.98-6.56,
p<0.0001) for AMI. For men, the corresponding OR&re 2.06 (1.90-2.24, p<0.0001) and 4.48
(4.13-4.87, p<0.0001) respectively. The effect wfrent smoking was much larger in younger
(OR 3.53, 95% CI 3.23-3.86) than in older individu#2.55, 22.35-2.76; p<0.0001 for
interaction); especially in heavy smoker2(@ cigarettes per day) in whom OR’s were 5.60 (95%
Cl 5.1-6.20) for younger and 3.60 (3.25-3.98, p&010for interaction) for older smokers (21).
Lorenzo et al., (34), reported that in a populatioth an average of 5 hours per week of overall
exposure to passive smoking, a 50% reduction is éRposure after the introduction of anti-
smoking regulation, translates into 8.6% decreageMI in passive and active smokers.

Smoking bans and effect on admission secondary to AMI

Smoking bans in different parts of the world haveerp associated with fewer hospital
admissions due to AMI. In Helena Montana; a smokiag decreased the hospital admission by
40% from 170 to 102 cases /100,000. In surroundiegs where bans had not been effected,
incidence increased by 46% from 118 to 172 cas@dll0 person-years. In Pueblo (Colorado),
AMI decreased by 27% (257 to 187 cases/100,000persars) during a ban period. A state
public smoking ban in New York coupled to increasscation on tobacco before July 2003 led
to an 8% decrease of AMI-related admissions froid #8445 cases/100,000 person-years (4,
35, 36). In Indiana smoking bans in all restauramtsil outlets and work places in 2003
decreased the AMI incidence from 14 to 7 casesfD@0person-years. The observations were
mainly from non-smokers, elaborating the contribotof passive smoking to cardiovascular
pathophysiology. In Bowling Green (Ohio), smokingnb in work places and public areas
except bars reduced AMI incidence from 277 to 22826/100,000 person-years (35).



Saskatoon (Canada) implemented a smoking ban enalbsed public areas and outdoor seating
places in July 2004. The incidence of AMI decrealgdl4% from 176 to 152 cases/100,000
person-years (35). In Piedmont (Italy), smokingafes, restaurants, bars and discos was banned
in 2005. Subsequently nicotine vapour use in puldleas decreased by 90-95%, cigarette sales
declined by 8.9% while cigarette consumption desgdady 7.6%. The study suggested a greater
effect of the ban on young people and a lower osRMI from smoking among older people
(35). Incidence of AMI decreased significantly am@b-64 year old men (IRR=0.89) and in 65-
74 year old men (IRR 1.02). Among women (30% of tdases of AMI), the decrease was
confined to the young people (IRR 0.90 in 35-64ryad women) following a smoking ban in
Rome, Italy. Since March 2006, smoking has beemipited in all enclosed public areas in
Scotland. After the ban, a 17% decrease in casexute coronary syndrome was reported.
Admission decreased by 14% in smokers, 19% in fosmeokers and 21% in people that never
smoked before. It is estimated that 67% of the adimns prevented involved non smokers with
a decrease from 43% to 22% in reported decreasedond hand smoking. In a meta-analysis
comparing AMI before and after smoking bans, anraVéRR of 0.83 indicated that smoking
bans on an average reduced AMI incidence by 17%.

In England, emergency admissions for AMI after ith@lementation of smoke-free legislation
dropped by 2.4%. This equates to 1200 fewer emeygadmissions for myocardial infarction
(1600 including readmissions) in the first yeaeafegislation. The reduction in admissions was
significant in men and women aged 60 and over,raad (3.5%) but not women (2.5%) aged
under 60 (37).

There is, however, paucity of data on the effectsofoking bans on AMI admissions in
developing countries.

DISCUSSION

Tobacco use is associated with an increased riskNt. The risk is greater for the young than
for the old. The magnitude of risk is closely amkarly, related to the number of cigarettes
smoked, with even low levels of smoking (e.g., forgarettes per day) being associated with an
appreciable risk of AMI. Former smokers have a aigtisk of AMI than non-smokers, but this
risk decreases with time after stopping smokinglafge part of the excess risk of AMI
associated with smoking dissipates within five geand among light smokers there was no
excess risk after 3-5 years of quitting. By cortfrasoderate and heavy smokers still have an
increased risk even 20 years after quitting. Exposo SHS increases the risk of AMI, in non-
smokers and former smokers (21). The INTERHEARTdgtprovides useful data on the
association between tobacco use and risk of AMhfedl regions of the world. The similarity of
the increased risks in all regions lends strongpstpto the need for a global approach to
tobacco control.

The focus of anti-tobacco programmes must not gugvent young adults from starting

smoking, but also promote quitting in current smiek&he latter are at high risk of developing a
major vascular event (or tobacco-related cancerhén future. The adverse health effects of
exposure can take many years to appear, wheredgiiadits of withdrawal appear much more
rapidly. Therefore, a strategy to facilitate quigtiin current middle-aged smokers is likely to
have a substantial health benefit within a reldyigtort time (18).



While developed countries have well developed tobamwmntrol policies, LMIC’s lack the same.
The tobacco industry has expended great effortsdate uncertainty about the harm caused by
its product. Consequently, public and political goi for implementation of effective tobacco
control policies is low in LMIC’s. Nevertheless,etiNTERHEART data provide support for
intensifying tobacco control policies worldwide {18

Studies on the effects of smoking on the cardiaMascsystem have potential limitations. For
example, the INTERHEART study involved participamtiso had survived AMI and by using a
case-control design could not elucidate the rafatiqp between tobacco use and risk of AMI in
individuals who died in the early phase of the AdMIbecause of serious complications or co-
morbidity. Patients with AMI might over-report exqoe to tobacco smoke. However, other
reports suggest that compared with biochemical tagng with nicotine levels, self reporting in
AMI survivors tends to underestimate the prevalasfceanoking (38). In any case, self reporting
of tobacco use is thought to be reliable and tkalte are similar to those of other studies with
different designs, such as cohort studies. Howéwerrelative risk for AMI of about 3.00 for
AMI survivors in the INTERHEART study is consistenith the relative total mortality risk of
2.19 for current smokers in the British Doctorsdst(39).

CONCLUSION

CVD’'s are a major health challenge. Smoking playsmajor role in cardiovascular

pathophysiology and efforts are required to addtessproblem especially at the preventive
level. Different measures including public educatend legislations have proved effective in
different parts of the developed countries by r&uycemergency admission in hospital.
Legislated bans on smoking are associated with cemtirates of admission to hospital,
reinforcing the value of such bans to public healflonsistent evidence also reports that
exposure to second-hand smoke is detrimental tibhhddnis review adds to a growing body of
evidence that smoke-free legislation leads to reols in the incidence of myocardial

infarction. Developing countries should use thisdemce-based body of knowledge to make
policies that will reduce the increased trend obkimg among the population.
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