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Epidemiologia
Estudio de la distribucion y determinantes de la
enfermedad en poblaciones humanas:

— Magnitud del problema

— Factores asociados y estudio de la relacion
causal
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Epidemiologia Genetica

Estudio del papel de los factores geneéticos en la
susceptibilidad para presentar una enfermedad,
y de su relacion con los factores ambientales.

Una disciplina que tiene como objetivo determinar
la etiologia, distribucion y prevencion:

- de la enfermedad en familiares y

- de enfermedades con una base geneética en la
poblacidn.
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Enfermedad Cardiovascular
Ateroesclerosis: un proceso cronico y generalizado
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Enfermedades cardiovasculares:
- de las poblaciones a los genes

- de los genes a las poblaciones
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Definir si existe un componente genético
en la enfermedad en estudio.

Establecer la arquitectura genética de la
enfermedad (genes, variantes geneticas).

Enfermedades monogénicas

Evaluacion del impacto de la informacion
genetica en el diagnostico, la prevencion y
el tratamiento de la enfermedad.
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Enfermedades cardiovasculares:

- de las poblaciones a los genes
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Heredabilidad (h?)

e Proporcion de la variancia del fenotipo de la
poblacidn que es atribuible a la variabilidad genética.

e La proporcion de las diferencias interindividuales del
fenotipo que se explican por diferencias en factores
geneéticos.

e Tipos de muestra (Estudios con gemelos, grupos
familiares extensos, hermanos adoptados)
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Heredabilidad de diferentes fenotipos
relacionados con arteriosclerosis

INFARTO AGUDO DE MIOCARDIO: hZ2 = 0.56.
(Nora JJ, et al. Circulation 1980;61:503-8.)

MORTALIDAD POR CARDIOPATIA ISQUEMICA: h2 =0.53-0.57
(Zdravkovic S, et al. J Intern Med 2002;252:247-54. Wienke A, et al. Twin Res
2001;4:266-74.)

ARTERIOSCLEROSIS CAROTIDEA: h2 = 0.09-0.67
(Xiang AH, et al. Arterioscler Thromb Vasc Biol 2002;22:843-8; Fox CS,
et al. Stroke. 2003;34:397-401; Juo SH, et al. Stroke 2004;35:2243-7;
Swan L, et al. Atherosclerosis 2003;166:137-41; North KE, et al.
Arterioscler Thromb Vasc Biol 2002;22:1698-703; Hunt KJ, et al.
Stroke 2002;33:2775-80.)

CALCIO INTRACORONARIO: h2 =0.42
(Peyser PA, et al. Circulation 2002;106:304-8.)
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Genome wide linkage
studies
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Association studies: a critical vision.
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Published Genome-Wide Associations through 3/2009,
398 published GWA at p <5 x 108 NHGRI GWA Catalog

www.genome.gov/GWAStudies
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New variants for M1 or CAD via GWAS

A Common Variant on Chromosome 2p21 Affects the Risk of Myocardial Infarction
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A Common Allele on Chromeoesome 9 Associated with Coronary Heart Disease
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Genomewide Association Analysis of Coronary Artery Disease
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nature |
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Genome-wide association of early-onset myocardial

nature
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copy number variants

Myocardial Infarction Genetics Consortium®*

New susceptibility locus for
coronary artery disease on
chromosome 3q22.3

Jeanetie Erdmannj. Anika Gmllhi:nni.gu. Peter S Bra.und.s.

Inke R Kiinig?, Christian Hengstenberg®, Alistair § Hall®,
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Olle Melander!?, Benjamin F Vlri.fh!u. Christopher | O'Donnell,
Leena Peltonen'®, David § Siscovick®, David Alishuler,
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Luisa Bernardinelli™®, Diego Ardissino®, Arne Schillert?,
Stefan Blankenberg™, Tanja Zeller®, Philipp Wild??,

Daniel F Schwarz?, Laurence Tiret?, Claire Perret®,

Stefan Schreiber®, Nour Eddine El Mokhtari®®, Arne Schifer®,
Winfried Mire2 2, Wilfricd Renner®®, Peter Bugi:r[z?.
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Working Gmuph. Myocardial Infarction Genetics Consortium>%,
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Andreas Ziegler®, Nilesh | Samani® & Heribert Schunkert!

We present a three-stage analysis of genome-wide SNP data

in 1,222 German individuals with myocardial infarction and
1,298 controls, in silico replication in three additional genome-
wide datasets of coronary artery disease (CAD) and subsequent
replication in ~ 25,000 subjects. We identified one new CAD
risk locus on 3223 in MRAS (P = 744 » 1079 OR = 1,15,
95% Cl = 1.11-1.19), and suggestive association with a

locus on 12q24.31 near HNFIA-C120m43 (P = 481 = 1077;
OR = 1.08, 95% Cl = 1.05-1.11).

Recent gemome-wide association studies (GWAS) of coronary artery
disease (CAD) have focusd on a few chromosomal regions with
stromng siEnaJ_-i] 4 We hypothesized that the application of stringent
statistical thresholds may have dismissed SWPs with modest effects or
low allele frequendes (Supplementary Fig. 1 and Supplementary
Table 1 online). For this study, we startad by identifying SNPs meeting
a lcss-slri.ngrmruluff for assodation (P < 1 = I.Cl_j} in a new GWAS
for myocardial infarction.

In stage 1, we genotyped 869224 autosomal SMPs fromm  the
Affymetrix Genome-Wide Human SNP Array 6.0 in 1,222 myocardial
infarction cases (German MI Family Study 11 (GerMIFS 1T); Supple-
mentary Methods onling) with préemature disease onset and positive
family history and 1,298 population-based Germans of European
descent.  After quality control  (Supplementary Fig. 2 onling),
567,119 SNPs remained. The inflation factor estimated for all SNPs
that passed quality control is 104 (sem, = 9.2 x 107%), Of these, 694
SMPs showed association with myocardial infarction at P < 1 = 1073
in a two-sided trend test. These SNPs were evaluated by in silico
analysis in three additional GWAS datasets (stage 2}, comprising a

infarction with single nucleotide polymorphisms and

+ otros 3 articulos
publicados en el
mismo numero
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Genome Wide Assoclation Studies-CHD:
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Missing heritability

Genetic heterogeneity of complex traits.

Box 3 | How many genetic variants do we expect to find for complex traits?

The[18 genetic variants that have been associated with type 2 diabetes (FIC. 2) have

minor allele frequencies (MAFs) ranging from 0.073 to 0.50 and odds ratios (ORs)
ranging from 1.05 to 1.15, except for the TCF7L2 gene, which has an OR of 1.37. These
MAFs and ORs are typical of what is observed for the genetic variants discovered in
genome-wide association (GWA) studies for other diseases and complex phenotypic
traits. Altogether, these 18 variants explain —of the trait,
which is only a small fraction of the estimated heritability. This implies that there are
many more genes to be identified that contribute to the genetic components of the
disease. Assuming that the undiscovered genetic variants have similar MAFs and ORs
as those that have been identified, and estimating 40% heritability, more than 800
genetic variants are required (Y. Pawitan, personal communication). If we assume that
the undiscovered genetic variants are largely rare (BOX 4) with MAFs that are ~10 times
smaller than those identified to date (0.0073 to 0.05) and ORs that are ~10 times larger
(1.63 to 4.05), then ~85 variants are required (Y. Pawitan, personal communication).
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Enfermedades cardiovasculares:

- de los genes a las poblaciones
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Las tablas de riesgo que nos gustarian...
Adaptado de Braunwald, JACC 2006
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Distribucion del riesgo y de acontecimientos
cardiovasculares en el estudio VERIFICA

Rlesgo % Poblacion % Acontecimientos CV
medio
Riesgo >15% 20 4,9 14,4%
Riesgo 5-15%0 8,2 34,4 53,6%0
Riesgo < 5%0 2,6 60,7 31,9%0

——
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Pruebas genéticas

e Chips diagnosticos / pronosticos
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Receiver operating characteristic curves using the Atherosclerosis Risk in Communities study
cardiovascular risk score (ACRS) alone and incorporating the genetic risk score (GRS) for
Whites (A) and Blacks (B), United States, 1986-2001
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Asociacion / Capacidad predictiva de
marcadores genéticos
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Background—A single nucleotide polymorphism on chromosome 9p21, rs10757274 (9p21 allele), has been shown to predict coronary heart disease (CHD) in } Genetics of cardiovascular disease
whites. We evaluated whether adding the 9p21 allele to traditional risk factors (RF) improved CHD risk prediction in whites from the Atherosclerosis Risk in b Clinical genetics

} Risk Fact
Communities (ARIC) study, and whether changes in risk prediction would modify lipid therapy recommendations. e

Methods and Results—Whites (0=9,998) in the ARIC study for whom the 9p21 genotvpe and traditional RF information was available were included. Using Cox proporiional hazards models, the ARIC
Cardiovascular Risk Score (ACRS) which is based on traditional RF, was determined. A total of 1,349 individuals {13 _5%) developed incident CHD events during a period of 14.6 years. Adding the 9p21
allele to traditional RF was associated with hazard ratio (HR) of incident CHD of 1.2 per allele (p<0.000003) and a significant increase in the area under the curve of the receiver operating characteristic from
0.782 to 0.786 (95% CI=[0.001, 0.007]). The 9p21 allele's greatest influence to the ACRS was observed in the intermediate-low (=5% to 210% 10-year CHD risk) and intermediate-high (>=10% to =20%
10-year CHD risk) categories with 12.1% and 12 6% reclassified, respectively. This may impact therapy since 90% of these reclassified individuals had LDL-C>100 mg/dL.

Conclusion—Adding the 9p21 allele to traditional RF in whites in the ARIC study modestly improved CHD risk prediction in the intermediate categories.
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Capacidad predictiva de marcadores geneticos:
participantes que desarrollan acontecimiento

cardiovascular
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Estudio de la relacion causal
entre un biomarcador y una enfermedad
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Antioxidants Vitamins and coronary
heart disease: observational studies

Antioxidant vitamins and coronary heart disease risk:

a pooled analysis of 9 cohorts'™

Paul Knekt, John Ritz, Mark A Pereira, Eilis J O’Reilly, Katarina Augustsson, Gary E Fraser, Uri Goldbourt,
Berit L. Heitmann, Gdran Hallmans, Simin Liu, Pirjo Pietinen, Donna Spiegelman, June Stevens, Jarmo Virtamo,

Walter C Willett, Eric B Rimm, and Alberto Ascherio

ABSTRACT

Background: Epidemiologic studies have suggested a lower risk of
coronary heart disease (CHD) at higher intakes of fruit, vegetables,
and whole grain. Whether this association is due to antioxidant
vitamins or some other factors remains unclear.

Objective: We studied the relation between the intake of antioxidant
vitamins and CHD risk.

Design: A cohort study pooling 9 prospective studies that included
information on intakes of vitamin E, carotenoids, and vitamin C and
that met specific criteria was carried out. During a 10-y follow-up,
4647 major incident CHD events occurred in 293 172 subjects who
were free of CHD at baseline.

Results: Dietary intake of antioxidant vitamins was only weakly
related to a reduced CHD risk after adjustment for potential nondi-
etary and dietary confounding factors. Compared with subjects in the
lowest dietary intake quintiles for vitamins E and C, those in the
highest intake quintiles had relative risks of CHD incidence of (.84
(95% CI: 0.71, 1.00; P = 0.17) and 1.23 (1.04, 1.45; P = 0.07),
respectively, and the relative risks for subjects in the highest intake
quintiles for the various carotenoids varied from 0.90 to 0.99. Sub-

inconsistent (1, 4). Most previous cohort studies have investi-
gated a-tocopherol or vitamin E, vitamin C, and total carotene or
B-carotene, and only scarce information exists on other carote-
noids. Few studies have reported on vitamin supplement intake.
The inconsistency of the results from these studies may, in part,
be due to a lack of power to detect associations, misclassification
of antioxidant intake, unsatisfactory control for potential con-
founding factors, or an inability to investigate subpopulations.
Randomized intervention trials in primary prevention of cardio-
vascular disease have not shown substantial benefits from
a-tocopherol (5, 6) or 3-carotene (5-9) supplementation.

In the present Pooling Project of Cohort Studies on Diet and
Coronary Disease, we studied the relations of the intakes of
vitamin E, 5 carotenoids, and vitamin C to the incidence of all
major CHD events (nonfatal myocardial infarction or fatal CHD)
and CHD mortality by pooling primary data from 9 major cohort
studies with the use of a standardized approach. This large
database enabled us to examine several issues that would be
difficult to address in any single cohort study, such as whether /)

Conclusions: The results suggest areduced incidence of major CHD

events at high supplemental vitamin C intakes. The risk reductions at

high vitamin E or carotenoid intakes appear small. Am J Clin
Nutr 2004:80:1508 -20.



Vitamin C and coronary heart disease:

randomized clinical trial

Type of major
vascular event

Coronary events

Non-fatal Ml

Coronary death

Subtotal: major coronary event
Strokes

Non-fatal stroke

Fatal stroke

Subtotal: any stroke
Revascularisations

Coronary

Non-coronary

Subtotal: any revascularisation

ANY MAJOR VASCULAR EVENT

Vitamin- Placebo-
allocated allocated
(10 269) (10 267)
464 (4-5%) 467 (4-5%)
664 (6-5%) 630 (6-1%)

1063 (10-4%) 1047 (10-2%)

430 (4-2%)
108 (1-1%)

435 (4-2%)
107 (1-0%)
511 (5-0%) 518 (5-0%)

623 (6:1%)
472 (4-6%)

615 (6:0%)
510 (5-0%)

1058 (10-3%) 1086 (10-6%)

2306 (22-5%) 2312 (22-5%)

Event rate ratio (95% Cl)

Ny
>

1-02 (0-94-1-11)
p=0-7

0-99 (0-87-1-12)
p=0-8

0-98 (0-90-1-06)
p=0-6

1-:00 (0-94-1-06)
p>0-9

[
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Figure 3. Effects of vitamin allocation on first major coronary event, stroke, and revascularisation (defined prospectively as “major

IMIvaascular events”)
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Mendelilan randomization
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Mendelilan randomization

APOE genotypes

E2E2/E2E3 E2E2/E2E3

< higher risk
E4E3/E4E3

Cholesterol » Cancer

IMIM Katan B. Lancet 1986,i:507-8.
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Mendelian randomization: scheme
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