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Resultados de la Combinacién Simultanea de BIOMARCADOR & FARMACO

34 CEA Studies Identified: 21 CEA Studies with Alternative Indicators (Cost per LYG / Cost per Event
Avoided); 13 Studies (Cost per QALY)
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ARTICLE INFO ABSTRACT

Article history: Background: The American Heart Association has established criteria for the evaluation of novel markers
Received 9 February 2012 of cardiovascular risk. In accordance with these criteria, we assessed the association between a multi-
Received in revised form 9 March 2012 lacus genetic risk score (GRS) and incident coronary heart disease (CHD), and evaluated whether this GRS
Accepted 17 March 2012 improves the predictive capacity of the Framingham risk function.
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Cenetic variants function improved its discriminative capacity in the Framingham sample (c-statistic: 72.81 vs.72.37,
Genetic risk p=0.042) but not in the REGICOR sample. According to both the net reclassification improvement (NRI)
Polymorphisms index and the integrated discrimination index (IDI), the GRS improved re-classification among individuals
Risk assessment with intermediate coronary risk (meta-analysis NRI [95%Cl]: 17.44 [8.04; 26.83]), but not overall.

Conclusions: A multi-locus GRS based on genetic variants unrelated to CVRFs was associated with a lin-
ear increase in risk of CHD events in two distinct populations. This GRS improves risk reclassification
particularly in the population at intermediate coronary risk. These results indicate the potential value
of the inclusion of genetic information in classical functions for risk assessment in the intermediate risk
population group.

© 2012 Elsevier Ireland Ltd. All rights reserved.

1. Introduction used: (i) population-wide interventions based on the promotion

of healthy lifestyles and public health policies; and (ii) targeting

Biochip de ADN para la estimacion del riesgo de
cardiopatia isquémica. Las OCHO variantes genéticas
incluidas en Cardio-inCode® son INDEPENDIENTES de
los factores de riesgo clasicos y estan asociadas a una
mayor probabilidad de eventos cardiovasculares.

Sensibilidad del 98,6% y una especificidad del 99,4

La inclusion del Score Genético en las ecuaciones
clasicas de riesgo (Framingham y Regicor) MEJORA la
reclasificacion del riesgo intermedio en mas del 35%
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The main goal of primary cardiovascular prevention is to reduce
the incidence of clinical events [1]. Generally, two strategies are

Abbreviations: AHA, American Heart Association; CHD, coronary heart disease;
CVD, Cardiovascular diseases; CVRFs, cardiovascular risk factors; DNA, deoxyribonu-
cleic Acid; GRS, genetic risk score; GWAS, genome-wide association studies; IDI,
integrated discrimination improvement; MI, myocardial infarction; NRI, Net reclas-
sification improvement; REGICOR, Registre Gironi del Cor.
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of high risk individuals, in whom intensive strategies are imple-
mented to control cardiovascular risk factors. In clinical practice,
cardiovascular risk functions are used to identify the high risk
individuals by estimating the probability of presenting a coronary
(CHD)event, usually in the subsequent 10 years [2]. Although these
screening methods are well established and widely used, the major-
ity of the CHD events occur in individuals who are classified as
having low or intermediate risk [3]. Therefore, the improvement of
risk estimation, especially in the intermediate risk group, isa prior-
ity for research. In this regard, the identification of new biomarkers,
particularly those that provide information complementary to that
already provided by classical cardiovascular risk factors (CVRFs)

Please cite this article in press as: Lluis-Ganella C, et al. Assessment of the value of a genetic risk score in improving the estimation of coronary
risk. Atherosclerosis (2012), http://dx.doi.org/10.1016/j.atherosclerosis.2012.03.024

*53% de acontecimientos cardiovasculares ocurren en individuos de riesgo intermedio (Greenland et al.,2004)

Los resultados de Cardio-inCode® han sido validados
en dos cohortes (Framingham y Regicor) incluyendo
5.888 sujetos en un horizonte temporal de 10 afos.




Reclasificacion de RIESGO INTERMEDIO con el Score Genético

REGICOR

Framingham

Classical risk factors + Genetic Score

Intermediate-low  Intermediate-

Classical risk factors + Genetic Score

Intermediate-low  Intermediate-

Classical risk factors Lowrisk risk high risk Highrisk Classical risk factors Lowrisk risk high risk Highrisk
Cases Cases
Low risk Low risk
% Intermediate-low risk Moderate risk
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S || Highrisk High risk
Non-cases Non-cases
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Intermediate-low risk Moderate risk 57
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AN Z N Z AN Z
DI Coronary event 1.62[0.72;2.51] M 0.22[0.03,0.42] m 0.85 [-0.52;2.21] M}

Lluis-Ganella C, Subirana I, Lucas G, Tomas M, Mufioz D, Senti M, et al. “Assessment of the value of a genetic risk score in

improving the estimation of coronary risk. Atherosclerosis”, 2012.



Framingham= 6,9%

Regicor=16,3%

Funcion de Riesgo Estandar

CardioJirnCode
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Modelo de CARDIOINCODE®: reclasificacion del riesgo
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Modelo de CARDIOINCODE®: probabilidades de transicidn
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Modelo de
CARDIOINCODE®:
probabilidades de

transicion

(Framingham)

Identificacion Riesgo Alto
+
Intensificacion Abordaje
Preventivo
Reduccidn Riesgo de
Evento Coronario

Tabla 7a. Probabilidades anuales de transicion entre los estados de Markov. Cohorte de

Framingham.
Desde el estado... Hasta el estado... Identificacién Pt Pt Ref.
correcta del media minima-maxima
riesgo

Cohorte de FRAMINGHAM
Riesgo CV intermedio AC NO 0,00913-0,01116 9
" AC sl 0,01015  0,00913-0,01116 9
Riesgo CV alto AC NO 0,01747-0,02135 9
" AC (a fio 1) S.I1 0,01470 0,01323-0,01617 9,10-12
" AC [aﬁo 2) S-I1 0,00689 0,00620-0,00738 9,10-12
" AC (afio 3) ! 0,00184 | 0,00166-0,00203 9,10-12
" AC {aﬁﬂs siguientes) 0,00037 0,00033-0,00041 9,10-12
Riesgo CV bajo NO 0,00310 0,00279-0,00340 9
" 5l 0,00310 0,00279-0,00340 9
Cualquier riesgo CV uerte por otras causas’ 55-59 0,00039 0,00083-0,00109 13

" B60-64 0,00148 0,00133-0,00163 12

" B65-69 0,00225 0,00202-0,00247 13

" 70-74 0,00362 0,00326-0,00399 13

" 75-79 0,00642 0,00578-0,00706 12
" " 80-84 0,01177 0,01059-0,01295 13
AC Muerte por el AC - 0,11156 0,10041-0,12272 14,15
pAC AC2 - 0,02883 ) 0,02594-0,03171  6,14,16,17
AC2 Muerte por el AC2 - 0,26886-0,32861 16

* Segun el andlisis economico de Wald et al (10) y los dos metaandlisis de ensayas clinicas de Lau et al {11,12) |a
reduccion del riesgo de padecer IM en pacientes con una estrategia de prevencion plausible (tratamiento con
estatinas y antihipertensivos) se estima en el 24,4% el primer afio de tratamiento, el 53,3% en &l segundo afio, el
73,3% en el tercer afio y el 80% anual en los afios siguientes. > Muerte no relacionada con la enfermedad coronaria
a partir de los 56 afios (media en la cohorte de Framingham) o 54 afios (media en la cohorte de Regicor) y hasta los

82 afios (esperanza de vida en Espafia) (18).

Abreviaturas: AC: acontecimiento coronario en el afio 1; AC2: AC (reinfarto) en el mismo afio o bien en los afios
siguientes; CV: cardiovascular; IM: infarto de miocardio; pAC: AC repetitivo (afios siguientes); Pt: probabilidades de

transicidn.



Reclasificacion Derivada de CARDIO!NCODE® (FRAMINGHAM)
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Reclasificacion Derivada de CARDIO!NCODE® (REGICOR)
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RESULTADOS COSTE-EFECTIVIDAD en base a tres Procedimientos de Reclasificacion de Riesgos

[Risk Equation + CardioinCode] versus [Risk Equation]

30.000 €/QALY 30.000 €/QALY 30.000 €/QALY
30.000 € +
25000 € - 21.328 €/QALY
20.000 € -
12.957 €/QALY
15.000 € - —]
10.000 € -
5.893 €/QALY
7 4.030 €/QALY
[ |
5.000 € - 1.650 €/QALY
.
0€ . .
Intermediate Risk to IR/HR/LR Intermediate-High Risk to Intermediate-Low Risk to
IHR/HR/LR ILR/HR/LR

OCost/QALY (Framingham) OCost/QALY (Regicor) B Cost/QALY (Reimbursement Threshold)
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Resultado para una Cohorte de 1.000 Individuos Clasificados por la Ecuacidon de Riesgo (REGICOR)
como de RIESGO INTERMEDIO-ALTO (21% del Riesgo Intermedio Total)

Comparadores Coste (€) Anos Vida Ratio CE
(20 ainos) Ajustados Calidad Incremental (€)

CARDIOinCode® 20.256.710€ 13.726,9

Ecuacién de Riesgo

(Cohorte REGICOR) 20.103.890€ 13.634,3

Diferencias 152.820€ 92,6 1.650,32€/AVAC
Coste/Determinacion Perfil Genético con CARDIOIinCode® 400€
Coste Total del Screening con CARDIOinCode® de 1.000 individuos 400.000€
de Riesgo Intermedio-Alto
Costes Evitados por Eventos Cardiovasculares 247.180€
Precio Umbral Coste-Efectivo de CARDIOinCode® 836€

Precio de CARDIOinCode® sin provocar extra-coste al SNS 224€




