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Abstract
The aim of this study was to evaluate whether hydroperoxide levels, an index of oxidative stress, predict cardiac and total death in patients
with cardiovascular disease.
Serum hydroperoxide levels were measured in 157 consecutive inpatients, followed during a mean follow-up of 20 T 0.3 months.
Elevated oxidative stress resulted in an independent predictors for cardiac death, suggesting that hydroperoxide evaluation could provide
an adjunctive estimate in the evaluation of prognosis in the cardiovascular clinical setting.
D 2005 Elsevier Ireland Ltd. All rights reserved.
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Oxidative stress has been involved as a crucial factor in
the pathogenesis and development of a variety of chronic
and degenerative diseases, including aging, cancer and
cardiovascular disease. Moreover, disorders tightly associated to the atherosclerotic process, such as diabetes,
hypertension and dyslipidemia, have all been related with
elevated oxidative stress [1]. However, only few data on
prognostic impact of elevated oxidative stress in the clinical
outcome of cardiovascular patients are available.
Accordingly, the aim of this study was to evaluate the
value of serum hydroperoxides, as index of oxidative stress,
for prediction of cardiac and total death, in an initial cohort
of 166 consecutive cardiovascular inpatients, investigated in
a clinical cardiology setting.
At the time of the blood sampling, all subjects gave a
complete history which included cardiovascular risk factors
such as smoking habits, hypertension, diabetes and dyslipidemia. No patient was receiving vitamins and/or antioxidant
therapies.
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Venous blood samples were collected and immediately
centrifuged (3000g for 10 min). After adding butylated
hydroxytoluene (5 mmol/l), serum samples were stored at
80 -C for less than 2 weeks before hydroperoxide
measurements by using D-Roms test (Diacron, Italy) [2].
Intra- and inter-run coefficient of variation (%CV) resulted
always < 6%.
Data were expressed as mean T S.E.M. Statistical analysis
performed included Student’s t test, v 2 test, (Statview
statistical package, version 5.0.1, SAS Institute). Statistical
analysis also included Kaplan – Meier survival curves and
Cox proportional hazard models. Differences between
survival curves were compared with the log-rank test. A p
value  0.05 was considered statistically significant.
Follow-up (cardiac-related death, total mortality and
nonfatal myocardial infarction) was available in 157 patients
(94%; 112 were males, age = 66 T 1 years) at a mean duration
of 20 T 0.3 months, accounting for total 15 events, which
included 7 non-cardiac-related deaths and 8 deaths attributed to cardiac cause. When patients were divided into two
groups, subsets according to 75th percentile of hydroperoxides which correspond 482.6 AU (group A if hydroperoxides <75th percentile and B if >75th percentile), total
mortality account for 8 death (6.7%) in group A and 7
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(18.4%) in group B (v 2 = 4.6, p = 0.03). When considering
cardiac mortality, there were 2 deaths (1.7%) in patients
from group A and 6 (15.8%) from group B (v 2 = 11.8,
p = 0.0006). Kaplan –Meier survival estimates for cardiac
and total mortality are reported in Fig. 1.
Variables that predicted univariate risk were entered into
Cox regression analysis, thus indicating that ejection
fraction < 40% and hydroperoxides >75th percentile were
independent predictors for cardiac death (Table 1).
The principal finding of this study is that hydroperoxides are strongly and independently associated with
cardiac mortality, incremental to other already known
prognostic parameters. Previous data indicate that oxidative DNA damage and repair markedly increased in human
atherosclerotic plaques [3]. Accordingly, we have
evidenced elevated levels of oxidative DNA damage in
patients with angiographically documented coronary artery
disease (CAD) [4]. Moreover, we and others have
demonstrated that isoprostanes, markers of lipid peroxidation, and reduced antioxidant capacity are related to
increased risk for cardiovascular disease and correlated
with the number of cardiovascular risk factors [5,6]. Other
evidences indicate that thiobarbituric acid-reactive substances (TBARS, lipid peroxidation indicators) levels
correlated with endothelial dysfunction and coronary artery
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disease [7,8]. In addition, a recent study, conducted in a
large cohort of patients with stable CAD, indicate that
TBARS levels represent strong and independent prognostic
predictors of cardiovascular events [9]. All these data
jointly support the hypothesis of a major role for markers
of oxidative stress in the atherosclerotic process, and
provide evidence as how their evaluation might help in the
prediction of the risk for cardiovascular events, suggesting
that the estimate of hydroperoxides might represent an
adjunctive prognostic parameter and a possible target of
pharmacological treatments to positively influence the
progression of the cardiovascular disease.
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Multivariate Cox predictive model of cardiac and total mortality
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Fig. 1. Kaplan – Meier survival curves according to 75th hydroperoxide
percentiles, considering cardiac death (A) and total mortality (B) as end
points.
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