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Cystatin C; Introduction and aim: Biomarkers have emerged as interesting predictors of risk in patients
C-reactive protein; with acute coronary syndromes (ACS). The aim of this study was to determine the utility of
N-terminal pro-brain the combined measurement of cystatin C (CysC), C-reactive protein (CRP), N-terminal pro-
natriuretic peptide; brain natriuretic peptide (NT-proBNP) and red blood cell distribution width (RDW) in the risk
Multimarker stratification of patients with ACS.

stratification; Methods: In this prospective study including 682 patients consecutively admitted to a coronary
Acute coronary care unit for ACS, baseline measurements of CysC, CRP, NT-proBNP and RDW were performed.
syndromes Patients were categorized on the basis of the number of elevated biomarkers at presentation.

The primary outcome was 6-month mortality.

Results: The number of biomarkers elevated on admission (study score) was an independent
predictor of 6-month mortality; patients with four biomarkers elevated on admission had a
significantly higher risk of 6-month mortality compared with patients with none or one. In
addition, in patients with high risk defined by the GRACE score, our multimarker score was able
to further categorize their risk of 6-month mortality.

Conclusions: A multimarker approach using CysC, NT-proBNP, CRP and RDW was an independent
predictor of 6-month mortality and added prognostic information to the GRACE risk score in
patients with ACS and high risk defined by GRACE, with increasing mortality in patients with a
higher number of elevated biomarkers on admission.
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Abordagem multimarcadores com a cistatina C, pro-peptideo natriurético tipo B
cerebral, proteina C reativa e indice de anisocitose na estratificacdo de risco
dos doentes com sindrome coronaria aguda

Resumo

Introducdo e objetivo: Os biomarcadores tém surgido como interessantes preditores de risco
em doentes com sindrome coronaria aguda (SCA). O objetivo deste estudo foi definir a utilidade
da combinacado da cistatina C (CysC), da proteina C reativa (CRP), a porcao N-terminal do
peptideo natriurético tipo B (NT-proBNP) e do indice de anisocitose (RDW) na estratificacao de
risco dos doentes com SCA.

Métodos: Estudo prospetivo, incluindo 682 doentes admitidos consecutivamente na nossa
unidade coronaria por SCA. A admissao foi feito o doseamento plasmatico da CysC, CRP, NT-
-proBNP e RDW. Os doentes foram categorizados de acordo com o nimero de biomarcadores
elevados a admissao. O evento primario estudado foi a mortalidade aos seis meses.
Resultados: O numero de biomarcadores elevados a admissao (score estudado) foi preditor
independente de mortalidade aos seis meses; os doentes com quatro biomarcadores elevados a
admissao tiveram um risco de morte aos seis meses significativamente superior aos doentes sem
nenhum ou com apenas um biomarcador elevado. Adicionalmente, nos doentes com alto risco
definido pelo score GRACE, o nosso score multimarcadores teve a capacidade de os categorizar
adicionalmente quanto ao risco de morte aos seis meses.

Conclus@o: A abordagem multimarcadores baseada na CysC, NT-proBNP, CRP e RDW foi preditor
independente de mortalidade aos seis meses e proporcionou informacao prognostica adicional
nos doentes de alto risco definido pelo score GRACE, com maior da mortalidade nos doentes
com maior nimero de biomarcadores elevados a admisséo.

© 2013 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L. Todos os
direitos reservados.

scoring systems that enable the clinician to stratify risk and

CysC cystatin C

GFR glomerular filtration rate

hsCRP  high sensitivity C-reactive protein

MI myocardial infarction

NT-proBNP N-terminal pro-brain natriuretic peptide
v left ventricular

NSTE-ACS non-ST-segment elevation acute coronary

syndrome
OR odds ratio
PCI percutaneous coronary intervention

RDW red blood cell distribution width
STE-ACS ST-segment elevation acute coronary syn-
drome

Introduction

Various risk factors have been identified in patients with
acute coronary syndrome (ACS) and incorporated into

Abbreviations guide treatment." In recent years, a deeper understanding
ACS S G AT of the pathobiology of atherothrombosis as the underlying
. . mechanism of ACS has directed studies towards the evalua-
AUC area IS (I (TEANET CPErEis E e iar tion of novel serum biomarkers as potential diagnostic tools
BNP Ert;?nc:z:\t/zuretic et for the clinical setting.>® Recognition of the importance of
e el Canll cquEion ipcluding all the major mechanisms of AC§ in risk stratifica-
al confidence interval tion has increased the appeal of the multimarker approach.
. . However, the ideal biomarkers and the ideal combination to
iy C-rezlactlve proifem improve risk stratification have not been defined.
cTnl cardiac troponin |

The aim of this study was to assess the value of a multi-
marker approach with cystatin C (CysC), C-reactive protein
(CRP), N-terminal pro-brain natriuretic peptide (NT-proBNP)
and red blood cell distribution width (RDW) in the risk strat-
ification of patients with ACS.

Another objective of the study was to determine the hier-
archy of these biomarkers in terms of predictive power for
6-month mortality.

Methods
Study design and population

Of a total of 902 consecutive patients admitted to our
department’s coronary care unit between July 1, 2009
and June 30, 2011 with a diagnosis of ACS, we prospec-
tively studied 682 patients. The time between the onset
of ACS symptoms and the time of blood sampling to assess
biomarkers was <24 hours. The remaining 220 patients were
excluded for two main reasons: more than 24 hours between
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