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Impact of Cigarette Smoking on Extent of
Coronary Artery Disease and Prognosis of
Patients With Non-ST-Segment Elevation
Acute Coronary Syndromes

An Analysis From the ACUITY Trial
(Acute Catheterization and Urgent Intervention Triage Strategy)

Jason O Robertson, MD), MS,* Ramin Fhrahimi, MD,| Alexandn . Lansky, MD,}
Roxana Mehran, MD,§|| Gregg W. Stone, M), § A. Michael Lincoff, MDD*

Cleveland, Obis; Los Angels, California; New Haven, Comnecticut; and New York, New York

Objectives This study sought to evaluate the short- and long-term outcomes for smaokers with
nan-5T-segment elevation acute coronary syndromes (NSTE-ACS).

Background Smoking has been assodated with the “paradox” of reduced maortality after acute
myocardial infarction (MI). This is thought to be due to favorable baseline characteristics and less
diffuse coronary artery disease [CADY among smokers.

Methods In the ACQUITY [Acute Catheterization and Urgent Intervention Triage Strategy) trial,
13,819 patients (29.1% smokers) with moderate- to high-risk NSTE-ACS underwent angiography and,
if indicated, revascularization.

Results Smokers were signiicantly younger and had fewer comorbidities than nonsmokers,
Incidence of death and M| were comparable at 30 days, although smokers had significantly reduced
risks of 30-day major bleeding (hazard ratio [HRE 0.80, 95% confidence interval [CI): 067 to 0.9
p=0016) and 1-year mortality (HR: 0.797, 95%{1: 065 to 0.97; p = 0.027). ARter correction for baseline
and dinical differences, smoking was no longer predictive of major bleeding (odds ratior 1.06, 95% O:
(86 to 132, p = 0.56) and was assodated with higher 1-year mortality (HR: 1.37,95% Ck 107 to 1.7,
p = 0013). This pattern of reversed risk after multivariable correction held true for those smokers
Tequiring percutanecus coronary intervention. Core laboratory angiographic analysis showed that
smokers and nonsmaokers were comparable in terms of the estent of CAD, Thrombobysis In Myoardia
Infarction flow, myocardial blush, and the presence of thrombi.

Conclusions In contrast to the paradox previously desaibed in 5T-segment elevation M1, our analysis
finds smoking to be an independent predictor of higher 1-year morality in patients presenting with
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Smoking and Risk of Coroniary Heart Disease in Younger,
Middle-Aged, and Older Adults

| Jame 5. Tolstrup, PD, Dm Scl, Ula A. Hvidtfeldt, MSc, Esben Meulengracht Aachs, MSe, Doma Spiegeiman, Sc0, Bedt L. Heltman, PnD, Katarina
Batter, Ph, Ul Goldbourt, PhD, Giran Halimans, MD, PD, Paul Knext, PhD, Simin Liu, MD, ScD, Mark Pereira, PrD, June Stevens, PhD, Mc, Jamo

Virtamo, MD, and Dine Feskanich, PhD

Despite decades of atempls o reduce smoking
prevalence, 20%ofpersons living n e United
States still smoke, and amoking remains the
mumher one case of preventable n'mtﬁ.t'ty.’2
Aleading cause of death attribuiahle to smok-
ingis coronary heart diesse {CHI).

CHD etiology differs across age groups. For
ingance, reladvely more cases of CHI among
young adults may be attributable to genetic
causes. * Hence, aneng youry adults, who are
atlow absolute risk for CHI, smoking may
considered a risk fetor fhat does not case
disease untd ler i life

At the other end of the age scale, research
suggests fhat the relative rsk of CHD) assoc-
aed with smoking attenuates in old age® This
finding could ermonenudy suggest that smoking
s only a weak risk factor for the elderly and
that anoking prevention should therefore be of
low prionity because quality-of-ife isues out-
weigh he net gin in health. With an incress-
ingly older population, understanding patterrs:
in the strengh of risk factors by age s of
considerable iterest

The incidence of CHD varies comsidersbly
by age it is very low in women younger fian
40 years and in men younger than El}ymT
For this reason, the statiztical power i in-
vestigate effect of amoking on CHD in young

Objectives. We investigated associations of smoking and coronary heart
disease (CHD) by age.

Methods. Data came from the Pooling Project on Diet and Coronary Heart
Disease (8 prospective studies, 1974-1996; n=182067 women and 74720 men,
aged 40-89 years).

Results. During follow-up, 4326 cases of CHD were reported. Relative to never
smokers, CHD risk among current smokers wes highest in the youngest and
lowest in the oldest participants. For example, among women aged 40 to 48
years the hazard ratio wes 8.5 (85% confidenceinterval [Cl]=5.0, 14) and 3.1 (85%
Cl=20, 49) among those aged 70 years or older. The largest absolute risk
diffarences between current smokers and never smokers were obsarved among
the oldest participants. Finally, the majority of CHD cases among smokers were
gttributable to smoking. For example, attributable proportions of CHD by age
groupwere B8% (40-49 years), 81% (50-53 years), 71% for (60-53 years), and 68%
70 years) amaong women who smoked.

Conclusions. Among smokers, the majority of CHD cases are attributable to
smoking in &ll age groups. Smoking prevention is important, irrespective of
age. [Am.J Public Health. 2014;104:96-102. doi:10.2105/AJPH.2012.301081)

diet asesment mefhod The projeet’s sudies
were the Adventits Heakth Study,® Athero-
selerods Risk in Communities Study? Alphs-
Tocnpher, Beta Carotene Cancer Prevention
Study (ATBC)." Finnish Moile Clinic Health
Examinafions Glostrup Population Sty
Health Professionals Follow-up Study,” lsvadi
Tschemic Heart Disesse Study,” lowa
Women's Health Study  Nurses Health Study
NHESL'® Visterbotten Intervention Progmam.”

resuls, we repeated the analyses without the
ATEC participants, without significant changes
toowr realts

We exchuded particpants wunge fin
40 years Because the presence of cinical
disease itelf may change smoking habits, we
dlso exrluded participants who reporied a his-
tory of eardiovaseular disesse, dishetes or
cancer (except nonmelanoma skin cancer) at
haseline. We exchided narfieinants with miss-

Gambar 2: artikel 2

57



A oo Ag T woos e e ey oS g RO Pope of ]

QRIGINAVARTICLE 0

Polygenic Risk Score for Coronary Heart
Disease Modifies the Elevated Risk by
Cigarette Smoking for Disease Incidence

See Editorial by Elosua

BACKGROUND: Caranary heart disezse (CHD) is a mulfifactorial
disease with both genetic and environmental companents. Smaking is
the most important modifiable risk factor for CHD. Qur aim was to test
whether the increased CHD incidence by smoking is modified by genetic
pradisposition to CHD.

METHODS AND RESULTS: Qur study indluded 24443 indiiduals from
the MDCS (Malmd Diet and Cancer Study). A weighted polygenic risk
score (PRS) was created by summing the number of risk alleles for 50
single-nucleatide polymorphisms assotiated with CHD. Individuals were
classified a5 current, former, or never smokers. Interactions were primarily
tested befween smoking status and PRS and secondarily with individual
single-nucleatide polymorphisms. Then, the predictive use of PRS for

CHD incidence was tested among different smoking categories. During

a median follow-up ime of 19.4 years, 3217 incident CHD cases were
recorded. The association between smoking and CHD was modified

by the PRS (£, ,=0.005). The magnitude of increased incidence of
CHD by smoking was highest among individuals in the lowest tertile of
PR (odds ratio, 1.42; 95% confidence intenval, 1.28-1.56 per smaking
risk category) compared with the highest tertile (odds ratio, 1.20; 95%
confidence interval, 1.11-1.30 per smoking risk category). This inferaction
was stronger among men (7, . =0.001) compared with women

(P, s =0:44). The PRS provided a significantly better net reclassfication
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Abstract

Background - The role of inflammation in cornary arlery
disease (CAD) pathogenesis is well recognized. Moreover,
smoking inhalation increases the activity of inflammatory
mediators through an incresse in leukotriens synthesis
essential in atherosclerosis pathopenesis,

Aim - The aim of this study 15 o investigate the effect of
“selected” genetic varints within: the lekotriene (LT)
pathway and other variunts o the development of CAD,
Methods  CAD was detected by cardiac catheterization,
Logistic regression was performed 1o investigate the us-
soctation of smoking and selected susceptibility variants in

Responsible Editor: John D4 Batiiga,

M. Merhd, §. Demirdjian, E. Harirl and N, Sabbeh contributed equaly.

b Peme Zallous
plerie. zalloua @ b edu b
4] Georges Khazen

L Slec o d L

the LT puthway including ALOXSAP, LTA4H, LTC4S,
PONI, and LTA as well as CYPIAL on CAD nisk while
contralling for age, gender, BMI, fumily history, diabetes,
hyperlipidemia, and hypertension.

Results v 760874 (ALOXSAP), rsR54560 (PONL), and
rsdb46%03 (CYPLAT Mspl polymorphism) are significantly
associated with an increased risk of CAD with respective
odds ratios of 153703, LAT710, and 1.33520; the genetic
vriunt 19579646 (ALOXSAP) s sigmificantly associated
with o decreased risk of CAD (OR 0.76163). Moreover,
significant smoking-pene ileraction i determined with
CYPIAT Mspl polymorphism rs4846903 and is associated
with a decreased nsk of CAD 1 currénl smokers (OR
0.52137)

Conclusion This study provides further evidence that
penetic variation of the LT pathway, PONL, and CYPIAL
can modulute the atherogenic processes and eventually
increase the risk of CAD in our study population. More-
over, it also shows the effect of smoking-gene interaction

on CAD risk, where the CYPIAL Mspl polymorphism
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macrophage cholesterol efflux in coronary artery disease

patients®

Wei Song, Wei Wang, Li-Yang Dou, Yu Wang, Yan Xu, Lian-Feng Chen, and Xiao-Wei Yan'
Peking Union Medical College (PUMC) Hospital, PUMC and Chinese Academy of Medical Sciences,

Beijing, China

Abstract We investigated ATP-binding cassette transport-
ers Al/C1 expression and function in mediating cholesterol
efflux by examining the macrophages of cigaretie-smoking
patients with coronary artery disease (CAD) before and af-
ter smoking abstinence. Peripheral blood monocyte cells
were collected from nonsmokers (n=17), non-CAD) (NCAD)
smokers (n = 35), and CAD) smokers (n = 32) before and af-
ter 3 months of smoking cessation. We found that the
ABCAL expression level was lower in macrophages from
NCAD and CAD smokers than from nonsmokers at base-
line. The ABCA1 function of mediatng cholesterol efflux
was reduced in NCAD and CAD smokers as compared with
nonsmokers. After 3 months of smoking cessation, ABCAI
expression and function were improved in CADD smokers,
However, ABCG1 expression and function did not change
after smoking cessation. Furthermore, ABCAI expression
was inhibited by tar in human acute monocytic leukemia cell
line THP-I-derived macrophages through the inhibition of
liver X receptors. Nicotine and carbon monoxide did not
inhibit ABCAI expressionll Our results indicaie that
chronic cigarette smoking impaired ABCAl-mediated cho-
lesteral effhux in macrophages and that tobacco ahstinence
reversed the function and expression of ABCAL, especially
in CAD patients, It was tobacco tar, rather than nicotine or
carhon monoxide, that played a major role in the tobacco-
induced disturbance of cellular cholesterol homeostasis.—
Song, W, W. Wang, LY. Dou, Y. Wang, Y. Xu, LE Chen, and
XW. Yan. The implication of cigarette smoking and cesss-
tion on macrophage cholesterol efffux in coronary artery

L medlman T H2I Do GRAE =L COO CAA

scavenger receptors, such as CD36, lecunike oxidized
LDL receptor-1, and scavenger receptor A, can internal-
ize modified lipoprotein during differentiation under in-
flammation and oxidative stress, leading to the overload of
cholesteral ester (3, 4). Meanwhile, cholesterol efflux of
macrophages can be mediated by different pathways, in-
cluding ATP-binding cassette transporters, scavenger
receptor B, and aqueous diffusion (5). ATPhinding cas
sette transporters AL and G1 (ABCAL/ GI) play pivotal
roles and have been shown to have additive activities in
cholesterol efflux from macrophages in vivo (6). The im-
balance between influx and efflux of cholesterol turns
macrophages into ipid-overloaded foam cells.

ABCAI and ABCGI are well studied as mediators that
regulate cholesterol homeostasis. ABCAL deficiency was
identified as Tangier's disease, which is charactenized by a
low level of HDL cholesterol (HDL-C] in patient’s serum
(7). Many studies have indicated that ABCAL is a key
player in modulating cholesterol effhux to apolipaprotein
Al (apoA-1). The dysfunction of this membrane trans-
porter 15 associated with cellular cholesterol overload
and premature atherosclerotic diseases (8-10). Although
ABCGI is ublquitously expressed in macrophages, data
from human and animal madels give contradictory evi-
dence regarding whether it is a protector of atherosclero-
sis (11-13).

e
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and the impact of smoking intensity
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Abstract

Background—Reltve ks (RR) for cardiovaseular disease (CVD) by smoking rate exhibit a
concave pattern, with RRs m low rate smokers exceedng a lmear extrapolation from hugher rate
smokers. However, izarettes/day does not by itself fully charactenze smoking-related risks. A
reexammafion of the concave pattem using a comprehensive representation of smoking may
enhance insights.

Material—Data were from the Atheroseleronts Risk in Communities (ARIC) Study, a prospective
cobort enrolled m four arezs of the U.S. m 1987-89. Follow-up was through 2008. Analyzes
included 14233 participants, 243,913 person-years and 3411 CVD events.
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Abstract

Background & Objectives: The aim of the present study was to assess the as-
sociation between cigarette smoking and the alteration of plasma concentration
of cardiovascular markers.

Methods: Twenty male cigarette smokers and 20 healthy age matched male non
smokers were included in the study. Plasma levels of fasting cholesterol, triglye
erides, High Density Lipoprotein{HDL), Low Density Lipoprotein(LDL), Very Low
Density Lipoprotein(VLDL) , C- reactive protein and homocysteine were estimated,

Resutts Both serum total homocysteine and Creactive protein levels were signifi-
cantly increased in cigarette smokers than in non-smokers(p<0.001). Fasting serum
[evels of total cholesterol, triglycerides , LDL, VLDL and total cholesterol £ HOL ratio
were obgerved to be significantly higher in smokers than non-smokers(p<0.001).
However fasting HOL concentration was significantly decreased in smokers than
non-smokers(p<0.001). In conclusion, our study identifies a strong pastive re-
[ationship between cigarette smoking and elevated levels of all three novel risk
factors for cardiovascular disease.

Interpretation & Conclusion: These findings suggest that inflammation and

hyperhomocystenemia may be important mechanisms by which smoking pro-
motes atherosclerotic disease
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ABSTRACT

Article hisiry:

Reeived 22 November 2013
Recenved in revised form

20 Mach XY

Aceepied 31 March 2014
Availatile anline 15 April 2014

Keywards:
Waterpipe smoking
Caronary artery disease
Heart disease
Case—amtral study

Ohjeative: Globally, waterpipe (WP) smoking s becoming a more prevalent fom of tobacco consump-
tior, Whilit research so far has demonstrated a significant link between WP wse and a number of health
outcomes, little & known of its assoclation with heart disease. We examine in this study the assoclation
of WP smoking with angiographically confimed coronary artery disease (CAD]
Methods: A total of 1210 patients, aged 40 years and over and free from smoking-assoclated (linesses or
history of candiovascular procedures, admitted for comnary angiography at four major hospitaks in
Lebanon, were included. The extent of CAD was summarized in two ways, firstly as diseased (»50% and
2T0% occhsion in at least one maln coronary artery) versus non-diseased (entirely normal coronanes ),
and secondly, as CAD cumulative score based on Duke CAD Prognostic Index. A score of Wiyear,
capturing intensity and |ifetime duration of exposure, was estimated for each individual
Results: Lifetime exposure exceeding 40 WP-years was asociated with athreefold significant increase n
the odds of having severe senosts {>70) compared to non-smokers (OF = 291, §5% (1 L4-533) &
well as with the CAD Index (f = 7835 pvalue = 0027), net of the effect of sock-demographic char-
actertstics, health behaviors and co-morbidity. A dose-response relationship between WP-years and
percent stenosls was also establtshed. WPsmoking status {never, past and current) did not assoclate with
CAD.
Canchisiors: Cumulative exposure to WP smoking & significantly assoclated with severe CAD. There isa
need to monitor WP we among cardiac patients and include this information in thelr medical charts in
the same manner clgareties smoklng & documented. This is lkely to increase awareness of the hazards of
WPsmoking and prompt phiysiclans totanget WPtabaccocontrol by providing adviee to their patients on
WP smoking cessation.

& 2014 Elsevier Ireland Lid. All rights reserved.
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Abstract
AIM: To determine whether cgaretie smoking, as a risk factor for CAD, affects (anfijondant status.

MATERIAL AND METHODS: The study included patients wih CAD, divided according to their
smioking stafus and the number of cigarettes smoked durng a day. Biological markers of aidatve
siress (concentrabon of ciidants and activiy of anbovidant enzymes) were measured in &l
subjects.

RESULTS: The sfudy included 200 patients with CAD, (average age of 83 2 11 years),
predominany males. Of the total, 34.0% were active smokers, 23.0% were former smokers, and
43.0% were non-smokers. Most of the actve smokers smoked 1-20 cigareties/day. In fems of
concentration of oxidants (MDA and HP) there was not a signficant difference between smokers
versus non-smokers. As for the acfivty of antioidant enzymes (300, CAT and GPX), a statisticaly
significant difference was found i the activiy of GRX amang the actve smokers with CAD and the
non-smokers with CAD (p = 0,038

CONCLUSION: Smoking as a risk factor for CAD is clossly associated with increased oudatve
stress, and the number of ciparettes smoked plays an important role in increasng the level of
oiidative damage and reducing anfioxidant defence.
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Interaction effects between Paraoxonase 1 variants and cigarette
smoking on risk of coronary heart disease in a Singaporean
Chinese population
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Abstract

Objective—Paraoxonase | (PON1) plays an important role in reducing the risk of coronary heart
disease (CHD). Smoking 1= known to reduce PON1 activity. We aimed to mvestigate the effects of
interactions between PONT variants and smoking on CHD in the Singaporean Chinese population.

Methods—In a case-control study nested within Singapore Chmese Health Study (N =1514),
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