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/ Mecanismos implicados A

la aterogénesis

- Impacto clinico

- Beneficios de la legislacion
para reducir la exposicion
al tabaco

- Efectos cardiovasculares de
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/Genética y Epigenética

\

Mecanismos

-~

~

ﬁfn relacion con el riesgo a
iniciar el consumo de tabaco

- En relacion con la intensidad del
consumo de tabaco

- En relacion con la aterogénesis
inducida por el tabaco

- En relacion con la evidencias que
apoyan la relacion causal entre
consumo de tabaco y riesgo de

| *




TABLE 1 Polymorphisms Associated With Smoking Behavior in
Genome-Wide Association Studies

Effect Sample Effect
Chromosome Nearby Genes SNP Allele Size Size (SE) p Value
Smoking intensity: cigarettes per day
1525 CHRNA3 rs1051730 73,853 1.02(0.06) 27 x 107"
10g23 LOCI00188947 rs1329650 G 73,853 0.37 (0.06) 5.7 x 107
(noncoding
RNA)
rs1028936 A 72,956 0.45(0.07) 1.9 x10°
8pl1 CHRNB3-CHRNA6 rs6474412 T 84,956 0.29 (0.05) 1.4 x 10"
rs13280604 A 76,670 0.31(0.05) 13 x 10°
9qg13 EGLNZ rs3733829 G 73,853 0.33(0.06) 1.0 x 10
near CYP2AG6 rs4105144 C 83,317 0.39 (0.06) 2.2x 10"
CYP2A6 (*2 rs1801272 A 66,380 0.68 (0.18) 1.1 x 10
allele)
CYP2B6 rs7260329 G 86,092 0.20(0.04) 5.5 x 10°*
Smoking initiation: odds of starting smoking
1Mp14 BDNF rs6265 C 143,023 1.06 (0.01) 1.8 x 10
Smoking cessation: odds of being a former smoker (former vs. current smokers)
9q34 near DBH rs3025343 G 64,924 1.12(0.02) 3.6 x10°
Epigenetic effects: DNA hypomethylation among smokers
9p13 F2RL3 cg03636183 493 0.83v.095 27 x10*




\

@ectos del tabaco sobre el sistema CV \

ﬂnicio de la aterogénesis:

- Activacion de células endoteliales,

disfuncion y dano endotelial

- Disminucion de disponibilidad de ON

Mecanismos

-

- Disminucion de la adhesion de células

L progenitoras endoteliales derivadas de

los monocitos

- Alteraciones de la matriz extracelular

- Deterioro de la neovascularizacion

k\- Aumento células inflamatorias /




Activation and Dysfunction of
Endothelial Cells
*Impaired vascular responsiveness
«Loss of anti-adhesive properties

Activation of Platelets
eIncreased platelet turnover
eIncreased platelet volume
eIncreased spontaneous
aggregation

Activation of Leukocytes
eIncreased pro-inflammatory
cytokines

~ *Activation NF-xB

eIncreased expression ICAM 1,
VCAM 1, E- and P-selectins

Endothelial Cells and
Leuk

Cigarette Smoke

Secondhand Smoke

Sidestream Smoke

Exhaled Smoke

Sidestream g
Smoke _—_

Morris, P.B. et al. J Am Coll Cardiol. 2015; 66(12):1378-91.

Mainstream
Smoke

Endothelial Cell Death
eMicrotubule depolymerization
°Degiradation a-tubulin
«Collapse of tubulin system
*Apoptosis and necrosis

O Leukocyte

Activated
' Leukocyte

p Thin Fibrous Cap
*MMP activation
*Reduced MMP

<o Smooth Muscle Cell Y Y Adhesion Molecules

Thrombus Formation

eIncreased plasma fibrinogen
eIncreased Factor XIII-A

subunit levels

*Reduced time for fibrin formation
*Augmented clot strength
eAlteration in fibrin architecture
eIncreased TF/TFPI-1 ratio
*Reduced fibrinolytic capacity

Atheroma

@ platelet _ @ Endothelial Cell

>/, Activated Dyin
P Platelet LS Endot%el?al Cell

“ . MMP

Morris P et al. J Am Coll Cardiol. 2015;66:1378-91




Aectos del tabaco sobre el sistema CV \
ﬁffectos sobre la hemostasia vy la trombosis\

- Desequilibrio protrombdtico (celular e
intravascular).

- Aumento de la actividad y la adhesividad
de las plaquetas.

\ - Aumento de las concentraciones de

fibrinogeno, factor XIII, factor tisular.

Mecanismos

- Disminucion del tiempo de formacion de

fibrina.

k\- Disminucion de la capacidad fibrinoll'ticy

-
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/Cardiopatl'as

KFavorece la aparicion de angﬁ

(aumento de la demanda miocardica de
02).
- Aumento del riesgo de IAM.

\ - Aumento del riesgo de IC y de hospitali-
zaciones por IC.

\

Impacto clinico

- Aumento del riesgo de enfermedad

arterial periférica, aneurisma de aorta

k\abdominal e ictus. /

-




Tabaco y Mortalidad Vascular: Médicos Varones Ingleses

Nacidos entre 1900 y 1930, Seguimiento 50 anos
Beral V; Peto R. ESC 09

UK male doctors born 1900-1930: continuing cigarette vs
never smokers. 50-year follow—-up of mortality, 1951-2001
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The million women study: Tabaco y Mortalidad Vascular
Beral V, 1996-2006; Peto R. ESC 09
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Relacion dosis-respuesta entre tabaco y riesgo de CI

M.R. Law, N.J. Wald
Environmental tobacco smoke
and ischemic heart disease
Prog Cardiovasc Dis, 46
(2003),31-38

Morris P et al. J Am Coll
Cardiol. 2015;66:1378-91
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Relacion dosis-respuesta entre tabaco y riesgo de CI
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ischemic

heart

1,
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event
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Cause and effect: mechanisms other than
platelel aggregation {linear dosimalry)
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M.R. Law, N.J. Wald. Environmental tobacco smoke and ischemic heart disease
Prog Cardiovasc Dis, 46 (2003),31-38




/Revascularizacién \
Gcremento de resultados adverso]

tras angioplastia (SYNTAX,
HORIZONS-AMI, PLATO) (factor de

riesgo de trombosis intra “stent”).

\

-Incremento de complicaciones vy

Impacto clinico

resultados adversos tras cirugia

gonaria y arterial periférica /

-




Predictores de trombosis del stent
(Meta-analisis)

ATD <30 days (appraised in 5 studies)

Extent of CAD (appraised in 5 studies)

Stent length/number (appraised in 17 studies)
ACS including STEMI (appraised in 22 studies)
Diabetes (appraised in 23 studies)

Smoking status (appraised in 8 studies)

Bifurcation/ostial (appraised in 6 studies)
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Int J Cardiol. 2013 Jul 31;167(2):575-
84. doi: 10.1016/j.ijcard.2012.01.080.
Epub 2012 Feb 22.




Association of smoking status with health-related outcomes after

percutaneous coronary intervention.

SAQ Angina Frequency SAQ Physical Limitations
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| Circ Cardiovasc Interv. 2015 May;8(5). pii: €002226. doi: 10.1161 |




Association of smoking status with health-related outcomes after
percutaneous coronary intervention.

Health-Related Outcomes
Adjusted Mean Differences (95% CI)

SAQ - Angina Frequency*
Never smokers - Reference

-
Dast K 0.06 (-1:18, 1.30)
e SHaReES 0.65 (+1.67, 2.98)
P

Quitters

) -2.08 (-4.03, -0.13) P=0.1022
Persistent smokers —_—
SAQ - Physical Limitations
;!:;esr rrs];nkoekrt:rs - Reference 0.24 (- 1?0 1, 1.49)
: -2.89 (-5.14, -0.64):
Quitters -2’T1(-:353._-045) P = 0.0050
Persistent smokers —_—
SAQ - Quality of Life :
Never smokers - Reference 047 (-?.oe, 2.00)
[(D)i?ttt:gomrs = o.§1) P =0.0012
-4.03 (-6.43, -1.63)
Persistent smokers —_— :
EQ5D - Visual Analog Scale :
PN:;esrr:?lfe‘irs - Reference 0.77 (-2.22? 0.68) }
: -1.89 (-4.60, 0.83)
Quitters . (.Gm—v— P = 0.0026

Persistent smokers

I[Iil
6 -4 2 0 2

* Quitters were significantly different than persistent smokers (p = 0.04)

| Circ Cardiovasc Interv. 2015 May;8(5). pii: €002226. doi: 10.1161 |




able Il. Risk factors for eintervention.

Reintervention

Yes [n: 178}

No [n: 307)

Variables N [Ys) N (%) pvalue

Age 612+93 614091 0.79
Female gender 41 (854) TO(144) 0.95
Dhagnosis

Acute coronary syndrome 165 (34.4)) 258 (33.1) 0006

Stable angina pectons 13(2.0) 49 (10.1)
Diabetes mellitus 94 (19.3) 140(15.2) < (L]
Smoking 157 (32.3) 371{11.2) < (.00]
Family history 43 (8.8) 135 (27.8) < (100
Hypertension 161 (33.1) 1'7(3.5) < 0.001
Operative Procedure

Intra-aortic balloon pump 139 (32.7) 284 (538.3) 0.23

IMA grafting 145 (29.8) 262 (34.00 .26

Mean number of grafting 24094 23 +0.89 .61
Troponin positivity 96 (19.7) 82{169) < (.01
CKMB clevated BB (15.1) 90 (18.5) < (.01
EF grade

= 50% 137 (28.2) 175 (36.1) < (1.00]

< 50% 41 (84) 132 (27.2)
Cholesterol level (mg/dl) 1950 + 46,5 19077 £ 437 0.26
LDL level (mg/dl) 1264 = 35.7 1232+ 3332 0.33
HDL level (mg/dl) 402 +5.1 403 +092 0.90
Triglycende level (mg/dl) 1759+ 989 1725 + 100.5 0.71

F{I]: Electrocardiography; CKMB: creatme kmase; EF: epection fraction; LDL: low-density Iipoprotain; HDL: ligh-densty ipoprok

Eur Rev Med Pharmacol Sci. 2014;18(1):66-70. Predictors of reintervention after coronary artery bypass
grafting. Inci S1, Arslan S, Bakirci EM, Tas MH, Gundogdu F, Karakelleoglu S.




Association of smoking status with health-related outcomes after
percutaneous coronary intervention.

Table Ill. Multivariate backward logistic regression analy-
s1s in CABG patients who underwent coronary angiography

with respect to reintervention predictors.
O.R. P

Variables [95% C.I.] value
Diabetes mellitus 66[3.5:12.3] < 0.001
Smoking 5.512.8-10.9] < 0.001
Family history 4.1 [1.8-89] < 0.001
ECG change 8.5 [4.1-17.8] < 0.001
Hypertension 193 [9.9-37.5] < 0.001
EF > 50% 116 [4.1-17.8] < 0.001

ECG: Electrocardiography; CKMB: creatine kinase; EF:
ejection fraction.

Eur Rev Med Pharmacol Sci. 2014;18(1):66-70. Predictors of reintervention after coronary artery bypass
grafting. Inci S1, Arslan S, Bakirci EM, Tas MH, Gundogdu F, Karakelleoglu S.




/Arritmias \
ﬁumenta la incidencia de arritm%

auriculares (e.g. FA) y ventriculares
- Aumento del tono simpatico
- Aumento de la fibrosis mio-
cardica
\ -En portadores de DAI aumenta las
descargas inapropiadas Yy apro-
piadas.
-Aumenta el riesgo de muerte subita.

\ /

Impacto clinico

-




Tobacco Smoke \

Intact
BRS

Impaired
BRS

Middlekauff et al. JACC
2014; 64: 1740-50
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Middlekauff et al. JACC
2014; 64: 1740-50




VRN

A/min
mmHg
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Never

* p<0.05
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Middlekauff et al. JACC
2014; 64: 1740-50




Aectos beneficiosos del cese del h. tabaquico \
ﬂeduccién de eventos cardiovasculareﬁ
- Disminucion de la mortalidad global,

post-infarto

- Reduccion de ictus, enfermedad adrtica y
enfermedad arterial periférica

- Legislacion antitabaco:
\ - Disminucion de hospitalizaciones por

IAM, de muertes por enf. coronaria,
de accidentes cerebrovasculares, y de

hospitalizaciones por cardiopatia
& isquémica. /

on

Abandono del tabaco y legislaci

-




The million women study: Tabaco y Mortalidad Vascular
Beral V, 1996-2006; Peto R. ESC 09

e
o
T

VASCULAR MORTALITY
in current and ex-smokers

=
o
T

o
o
T

Relative Risk (95% Cl)

I 1 1 I I

Current 10 20 30 40
smokers

. Ex-smokers, by years since stopping I




Tabaco y Mortalidad Vascular: Influencia de la retirada

Nacidos entre 1900 y 1930, Seguimiento 50 ainos
Beral V; Peto R. ESC 09

Effect of stopping smoking at age ~40 on survival from age 40
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Legislacion restrictiva e IAM en la Comunidad. Metanalisis
Lightwood JM, Glantz S, Circulation 2009;120:1373-9

StudyName
taly (4 regions) =
Helena, MT . ;
Piedmont, Italy ———
Scotland 2
Massachusetts e
Saskatoon, Canada e
Rome, Italy ==
Ireland s
Pueblo, CO (18 mos) —
New York State .
Bowling Green, OH .
Pueblo, CO (36 mos) —
Overall (l-squared =90.0%, p = 0.000) [0,

i

I

NOTE: Weights are from random effects analysis

%
ES(95% Cl)  Weight

0.86 (0.83, 0.92) 10.70
0.60 (0.21, 0.99) 0.26
0.89 (0.81, 0.98) 7.51
0.83 (0.82, 0.86) 12.41
0.82 (0.76, 0.89) 8.65
0.87 (0.84, 0.90) 11.85
0.89 (0.85, 0.93) 11.01
0.89 (0.81, 0.97) 7.86
0.73 (0.64, 0.82) 5.82
0.80 (0.80, 0.80) 12.97
0.61 (0.55, 0.67)7.29
0.59 (0.49, 0.70) 3.66
0.81 (0.78, 0.85) 100.00




Impact of a partial smoke-free legislation on myocardial infarction incidence,
mortality and case-fatality in a population-based registry: the REGICOR Study.
Aguero F et al. PLoS One. 2013;8(1):e53722.
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Absorbent material: |

cotton or silica holds nicotine Morris P et al. J Am Coll
dissolved in propylene glycol or Cardiol. 2015:66:1378-91
vegetable glycerin T

Battery Atomizer/coil:

heats and aerosolizes nicotine

Nicotine aerosol|

3" generation
Cartridge, mini, (mods)
or cigalike

2" generation
(eGo-type)
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@ectos NOCIVOS \
ﬂerosol con nicotina que es inhaladoQ

combustion del tabaco

- Nicotina, carbonilos y particulas

- Absorcion de nicotina similar a la de

Cigarrillos electronicos

-~

\ los cigarrillos (mantiene la adiccion)

- Aumento de catecolaminas y sus

efectos adversos hemodinamicos,

sobre lipidos, disfuncion endotelial

k\ y resistencia a la insulina /
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@ectos NOCIVOS \

Cigarrillos electronicos

-~

/Carbonilos \

Degradacion térmica del propylen
glycol (o0xido de propyleno, carcino-
geno 2B).

El calentamiento del glycerol da lugar
a acroleina (irritante y oxidante),
formaldehido (carcinogeno e irritante)
y acetaldehido.

- Particulas
k\- Papel a determinar /




Bronchioles/Alveoli

-

3. BLOOD

PM and/or constituents
transmitted into blood |

Lung oxidative stress & inflammation
Circulating PM 1. “SYSTEMIC SPILL-OVER”
constituents Lung cell-derived cytokines
Activated cells leaving lung circulation tio
UFP, soluble metals : . . o ﬂammﬂ
Organic compounds Circulating mediators N modulato L
of oxidative stressg ettt NS e
e flgmmatio” wit
T

& inflammation
Activated-inflamed tissue niches "
7 lAmpIified systemic inflammatory
& oxidative stress response
- Cells: Activated WBCs, platelets
- Humoral: APR, clotting factors
- Hemodynamic: ET, LT, AT2
- Oxidized: PL, FA, LDL, HDL

Activation

Peri-vascular fat Adipocytes Liver Bone marrow
Thrombosis

sg o -

Teellular inflammation

Teytokines Aadipokines  Tclotting factors '€ on
Oxidative stress TaPR 2 lEn;?sune cell polarization Other: MP, Exosomes o
’0 C Vasoconstriction
T Blood pressure
SUB-ACUTE & CHRONIC PATHWAYS .
: | ' CLINICAL EVENTS
,2 CHE
e ACS/Stroke
7 DVT
LV hypertrophy METABOLIC SYNDROME Atherosclerosis | | . ok Mg
— Thrombosis SUDDEN DEATH

Vascular dysfunction/Stiffness B oegtigtion

LV fibrosis; RV strain Insulin resistance/DM
Hypertension

T Arrhythmia potential Dyslipidemia/dysfunctional HDL
Barry A. Franklin. Curr Probl Cardiol 2015;40:207-238.
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-

Tabaco y ECV

Tareas. \

ﬁb‘vanzar en el conocimiento de W
efectos cardiovasculares del tabaco y de
las nuevas formas de exposicion a la
nicotina.

- Implementar politicas adecuadas para
evitar la exposicion al tabaco

- Potenciar las terapias individuales contra
el habito tabaquico: Desarrollo de
tratamientos para prevenir el inicio del

habito tabaquico y favorecer el cese del
consumo.




