Iranian Red Crescent Medical Journal

Therelative impact of smoking or Hypertension on
severity of premature coronary artery disease

H Shemirani*, KH Separham

* Department of Cardiology, Faculty of Medicine, Isfahan University of Medical Sciences, ISfahan, Iran

Abstract

ORIGINAL ARTICLE

Background: Not much information is available about the effect of smoking and hypertension on the number
and severity of vessel involvement and left ventricular ejection fraction (LVEF) at coronary angiography of young
patients with coronary artery disease. The present study describes the relative importance and comparative
effect of smoking and hypertension on severity of premature coronary artery disease.

Methods: The study comprised 240 consecutive patients under the age of 45 years, with a diagnosis of acute
myocardial infarction (AMI), unstable angina or stable angina, who underwent coronary angiography. Other
aspects investigated included evaluation of smoking profile and HTN in each patient, LVEF, the number and type
of vessel involvement as well as the severity of stenosis.

Results: Of 216 patients, 142 (approximately 60%) were smoker and 74 (31%) were hypertensive. Left anterior
descending coronary artery (LAD) involvement was more common in smoker young patients who had more
severe stenosis of LAD vessel and lower LVEF than hypertensive young subjects. Higher frequency of right
coronary artery (RCA) involvement and more severe stenosis of this vessel were found in hypertensive young
individuals compared to smoker young patients.

Conclusion: Our study indicated that smoking was more prevalent and also a more important risk factor in coro-
nary artery disease of young adults. Smoker young patients tended to have more LAD involvement, more severe

stenosis of this vessel and also lower LVEF, compared to hypertensive young patients.
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Introduction

Coronary artery disease (CAD) is one of the magjor
health problems responsible for increasing mortality
and morbidity worldwide." Nearly half of the cardio-
vascular deaths result directly from CAD.? CAD,
primarily occurs in patients over the age of 40, al-
though younger men and women can be affected.®*
There has been some disagreement about the propor-
tion of young patients among those with CAD.>® In
recent studies, 4-10% of patients with CAD were £
40 or 45 years of age.> Younger adults with CAD,
are important candidates for studying the risk factor
modification and secondary prevention, because of
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the devastating effect of CAD on their active life
styles. Smoking, as a risk factor, plays a dominant role
in premature atherosclerosis, particularly in South Asian
countries.™®? In addition to accderating atherosclerosis,
smoking may enhance oxidation of low-density lipopro-
ten (LDL) cholesterd and impairs endothdium-
dependent coronary artery vasodilation."®™

Cigarette smoking currently causes an estimated
4.9 million degths annudly (8.8% of al deeths). This
represents 1 million more tobacco-rdated deaths than in
1990, with the increase being most marked in devdop-
ing Countries.>* If current smoking trend to continue,
the global burden of disease attributable to tobacco will
reach 9 million deaths annually by 2020, of which 7
millions would beong to developing countries.™

Also, another important risk factor for CAD is hy-
pertension (HTN). HTN predisposes to vascular in-
jury and acceerates the development of atherosclero-
sis.”® Worldwide, approximately 49% of cases of
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ischemic heart disease are due to suboptimal (>115
mmHg) blood pressure, which is beieved to account
for more than 7 millions death annually.'® An analysis
of several large cohort studies from developing coun-
tries, demonstrated continuous log-linear associations
between systalic blood Pressure and risks of ischemic
heart disease and total Cardiovascular death.'” Young
adults constitute one of the most important socioeco-
nomic arms of community and have more active life
style. Most studies have used an age limit of 40-45
years to define young patients with CAD or acute
myocardial infarction (AMI).”® The objective of pre-
sent study was to demonstrate the involvement of
more important risk factor, smoking or HTN, in the
severity and extent of coronary artery stenosis at
coronary angiography in this active young population.

Materials and Methods

We examined data from 240 young consecutive pa-
tients prospectively diagnosed as having stable angina,
acute coronary syndrome (ACS), who were admitted to
Chamran Hospital Medical Center in Isfahan, Central
Iran from September 2005 through October 2006, for
coronary angiography. Patients were admitted either
from emergency center or directly from physician's
clinic, or transferred from other hospitals.

Inclusion criteria were age £45 years, HTN (de-
fined by BP 3 140/90, current or previous therapy for
control of BP or history of BP3 140/90™° or cur-
rently smoking more than 3 cigarettes/day for more
than six months. These patients should be investi-
gated for a stable angina, unstable angina (USA) or
AMI by a history of typical angina, standard ECG,
and enzyme criteria (CK-MB or troponine). Having
identified the duration and number of cigarettes
smoked per day (cig./d), smokers were categorized
according to the criteria of Rastogi et al.®* These
comprised mild smokers. (1-10 cig./d) and moderate
to heavy smokers (>10 cig/d). Twenty-four patients
(10%) were excluded from the study because they
were both hypertensive and smokers. Prior to under-
going coronary artery angiography, the patients un-
derwent history and physical examination. Angiogra-
phers made a subjective assessment of eft ventricular
gection fraction (LVEF), and characterized type and
number of coronary vessds involvement including
diseases rdated to the left anterior descending coro-
nary artery (LAD), left circumflex coronary artery
(LCX) or right coronary artery (RCA). Also, severity
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of coronary artery stenosis was evaluated and defined
as significant obstructive coronary artery stenosis of
>70% in diameter and severe stenosis representing
90%-100% obstruction, (100% Stenosis=Cutoff).”

All data were collected on standardized forms and
subsequently entered into a computerized database.
Coronary angiographic data from hypertensive and
smoker young patients were compared and inter-
group differences between parameters were studied
by using Chi-Square test.

Results

The patients aged from 26 to 45 years (40.9+4.09
years). 74 (31%) of patients were hypertensive and
142 (60%) were smokers. Among smokers 123
(51.3%) patients belonged to moderate and heavy
category and 19 (7.9%) were mild smokers. Smoking
was a more common risk factor in young patients
with coronary artery disease (60%) than hypertensive
patients (31%). A significant number of smokers
(123) comprising 51.3%, beonged to moderate and
heavy category (>10 cig./d). Table 1, shows number
of diseased vessd at coronary angiography of hyper-
tensive and smoker young patients.

Table 1: Distribution of coronary artery involvement
in smokers and patients with hypertension (HTN).
Variable 1-vessel 2-vessel 3-vessel Total

Smokers: 114 20 6 142
No.

% 80.3 14.1 4.2 100.0
HTN 60 8 5 74
No.

% 81.1 10.8 6.8 100.0

There was no significant difference between two
groups of hypertensive and smoker patients
(P=0.601), with respect to the number of vessd in-
volvement. Approximately 81% of both smokers and
hypertensive patients had 1-vessd involvement and
small percentage of patients were 3-vessd and L.M
disease (1.4% versus 1.4%). Also, single vessd dis-
ease was most common in both mild and moderate
to heavy smokers, which included 63.2% and 84.3%
respectivdy. LAD was involved in approximatey
69% of smokers compared to 55.5% in hypertensive
young patients (Table 2). LAD stenosis was par-
ticularly prevalent (71.5 %) among moderate to
heavy smokers. Smoker young patients had more severe
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involvement at LAD vessd than hypertensive young
patients. Approximatey 43% of smokers had 90-
100% (cutoff) stenosis at LAD compared to 36.5% in
hypertensives (P=0.440). Among smokers, moderate
to heavy category had significantly higher percentage
of severe stenosis or cutoff compared to mild smokers
(48% and 10.5% respectively; P=0.005). There was
no significant difference between smoker and hyper-
tensive patients in regard to the LCX stenosis and its
severity (P=0.773). Approximatdy 19% in both
groups had LCX involvement and severe stenosis
with cutoff values ranging from 9.5% to 11.26%.
Among smokers, also, no significant difference was
found between mild and moderate to heavy smokers.
On the average, 22% of each group had LCX in-
volvement ranging from 26.3% in mild smokers to
17.3% in moderate to heavy smokers. Also, severe
stenosis and cutoff was noted in 11.4% of moderate
to heavy smokers and 10.5% of mild smokers. Con-
sidering RCA stenosis, hypertensive young patients
had higher percentage of RCA involvement compared
to smoker young patients (approximately 44.5% vs
33% respectively; P=0.130). Hypertensive patients
aso had more severe stenosis of RCA vessd
(P=0.054), compared to smokers (30% versus 17%

Table 2: Distribution of severity of coronary artery
stenosis and LVEF by smoking and hypertension.
Smokers HTN

No=142 No=74 P value
(%) (%)

LAD

Normal or < 43 (30.3) 33 (44.6)

70% stenosis

70-90% 38 (26.8) 14 (18.9) 0.101

90-100% 61 (43.0) 27 (36.5)

(Cutoff)

LCX

Normal or < 116 (81.7) 60 (81.1)

70% stenosis

70-90% 10 (7.0) 7 (9.5) 0.773

90-100% 16 (11.3) 7 (9.5)

(Cutoff)

RCA

Normal or < 95 (66.9) 41 (55.4)

70% stenosis

70-90% 24 (16.9) 11 (14.9) 0.066

90-100% 23 (16.9) 22 (29.5)

(Cutoff)

LVEF

> 50% 70 (49.3) 46 (62.2)

40-50% 31(21.8) 15(20.3) 0.152

< 40% 40 (28.2) 13 (17.6)
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respectively). Among smokers, moderate to heavy
smokers had higher percentage (70%) of RCA steno-
sis than mild smokers (47.3%) who had significantly
less severe stenosis, compared to moderate to heavy
smokers (5.3% versus 17.9%). Finally, 40 (28.2%) of
smoker young patients had LVEF < 40% compared to
13 (17.6%) of hypertensive young patients (P=0.114).
Among smokers, 38 (31.1%) of moderate to heavy
smokers had LVEF <40% compared to 2 (10.5%) of
mild smokers. In view of HTN, 46 (62.2%) of hyper-
tensive patients had normal LVEF (>50%) compared
to 70 (49.29%) of smokers (P=0.108).

Discussion

The Study of CAD in young individuals is important
in the current era of primary and secondary preven-
tive cardiology. Some studies have identified smok-
ing as the most common risk factor in young patients
with CAD. These studies reported that from 60% to
90% of young patients with CAD were smokers com-
pared to 40% of older patients.” ** Also, smoking is
a notable risk factor for the deveopment of fatty
streaks in the aorta and coronary arteries revealed at
autopsy of young autopsy patients.® Previous studies
suggested that effects of smoking were dose
dependant. However, smoking of as few as one to
four cigarettes per day, increased the risk of coronary
artery disease. These studies reported that, compared
with non smokers, persons who smoked 10 or more
cigarettes daily, had 2 to 3 folds increase in total
coronary artery disease®’ In our study, smokers rep-
resented 60% of CAD patients.

HTN, is another important risk factor for CAD risk.
In the previous studies, young patients were found to
be less likely to have a history of HTN.Z¥ |n the pre-
sent study, also, prevalence of patients with HTN was
approximately half of the smoker young patients (31%
Vs 60%). HTN accderated the development of athero-
sclerosis within the coronary vessdls, increased myo-
cardial O, demand and intensified ischemia in patients
with preexisting obstructive CAD." Our study showed
that HTN and smoking in the young patients with
CAD, were not significantly different with respect to
number of vessd involvement and LM disease. In both
groups, one-vessd involvement was the most prevalent
in respect of the type of vessd involved, severity of
stenosis and also L VEF between smoker and hyperten-
sive young patients but the difference was not signifi-
cant. LAD vessd is usually, more important than LCX
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and RCA vessds. Its septal perforating branches sup-
plied the Av (His) bundle and proximal left bundle
branch. Diagonal branches of the LAD supplied the
anterior left ventricular free wall, part of the anter-
olateral mitral papillary muscle, and the medial one-
third of the anterior right ventricular free wall.*** In
our study, smokers had more LAD involvement than
hypertensive young patients, especially moderate to
heavy smokers. Also, smoker patients had more severe
stenosis and cutoff in the LAD artery than hyperten-
sive patients. Also moderate to heavy smokers had
more severe stenosis of the LAD vessd.

LVEF isawel - known predictor of cardiovascular
mortality.” In the present study, smoker patients had
higher percentage of low LVEF (<40%) compared to
hypertensive patients. Moderate to heavy smokers had
more prevalence of low EF, than mild category. This
was likely to reflect high prevalence and also, more
severe stenosis of LAD artery among smokers com-
pared to hypertensive young patients, who had more
prevalence of RCA stenosis and, therefore, lesser ex-
tent of ischemia or infarction of myocardium.

In addition, compared with non-smokers, smokers
had an increasing prevalence of coronary artery spasm.
Occurrence of gpasm in preexisting obstructive CAD,
could cause a more severe stenosis and is probably one
of the contributing factors accounting for more preva-
lence of severe stenosis and cut off and thus, low LVEF
in smoker young patients. Finaly, smoking was not
only a more prevalent risk factor than HTN in young
patients with CAD, and it could also affect the pattern of
vessd involvement, severity of stenosis and LVEF at
coronary artery angiography of these patients.

As Twarddla et al.® found that stopping smoking
by individuals after an acute coronary syndrome or
coronary revascularization, could cut a patient risk of
another cardiovascular disease event by up to 20%
over the following year. Giving up smoking may be
one of the most vital steps to save young smokers from
premature CAD. Therefore, clinicians must focus on
the dimination of known risk factors for premature
CAD. Theimportance of theserisk factors, particularly
cigarette smoking was demonstrated in our studies.
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