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Four Biomarkers Predict Event Risk in Women
B Y  B R U C E  J A N C I N

Denver Bureau

O R L A N D O,  F L A .  —  The presence of
inflammatory markers, a low hemoglobin
level, or both is superior to traditional car-
diovascular risk factors for predicting ad-
verse cardiovascular outcomes in women
under evaluation for suspected myocardial
ischemia, Christopher B. Arant, M.D., said
at the annual meeting of the American
College of Cardiology.

The standard cardiovascular risk factors
appear to considerably underestimate the
true risk of cardiovascular events in
women presenting with chest pain, added
Dr. Arant, a cardiologist at the University
of Florida, Gainesville.

He reported on 595 women, mean age
58 years, who underwent coronary an-
giography as part of an evaluation for sus-
pected myocardial ischemia in the Na-
tional Heart, Lung, and Blood
Institute–sponsored Women and Ischemia
Syndrome Evaluation (WISE). 

During a mean 3.6 years of follow-up, all-
cause mortality among the women was
7%, and the rate of an MI, heart failure,
stroke, another vascular event, or death was
20%. Yet their predicted 10-year risk of a
cardiovascular event based on their Fram-
ingham risk score was just 4.6%. This un-
derestimate emphasizes the need to devel-
op better methods of recognizing women
at high risk, which is the mission of WISE.

Inflammation plays a key role in athero-
sclerosis and its related complications, per-
haps even more so in women than in men.
Dr. Arant and his coinvestigators previous-
ly examined the predictive power of three
inflammatory markers—C-reactive protein,
interleukin-6, and serum amyloid A—and
showed that they were strong predictors of
cardiovascular risk in the WISE cohort.
They separately established that hemoglo-
bin level was an independent predictor of
adverse cardiovascular outcomes. 

In their new study, they showed that
adding a hemoglobin concentration below
12 g/dL to the three inflammatory mark-

ers created a four-biomarker combination
that incrementally and independently pre-
dicted cardiovascular events in the WISE
study women. (See above.)

In a Cox multivariate regression analy-
sis, the only traditional risk factors that
predicted cardiovascular events were dia-
betes, which was associated with a 79% in-
crease in risk, and obstructive coronary
artery disease on angiography, which con-
ferred a 65% increased risk. 

In contrast, the presence of any one of
the four biomarkers was associated with
a 90% increased risk of cardiovascular
events during follow-up. Two positive bio-
markers conferred a 192% increased risk.
Women with three had a 368% increased
risk, and those with four abnormal bio-
markers had a 550% increased risk. 

The same graded relationship held true
between abnormal biomarkers and all-
cause mortality. The risk of death in-
creased 4.5-fold in women with one ab-
normal biomarker, compared with those
with none, and 19.2-fold in subjects with
four biomarkers.

The mean hemoglobin in the WISE co-
hort was 12.9 g/dL. Why a modest reduc-
tion to below 12 g/dL was predictive of car-
diovascular events in the WISE population
remains speculative. Hemoglobin is not an
obvious marker of inflammation. Yet physi-
cians have known for some time that low
hemoglobin is an independent predictor of

cardiovascular events in patients with heart
failure, and more recent data suggest that
the same applies in acute MI.

One possibility is that mild anemia may
reflect bone marrow underproduction of
red blood cells due to systemic inflamma-
tion. Thus, in that sense, a low hemoglo-
bin may indeed be a surrogate marker for
inflammation. However, the observation
that adding hemoglobin to the three in-
flammatory markers yielded an incre-
mental increase in event risk in WISE sug-
gests a low hemoglobin may be acting
directly to increase risk, Dr. Arant said. 

Studies of sickle cell anemia patients sug-
gest that hemoglobin may be important in
the transport of nitric oxide, known to play
a key role in endothelial function. Nearly
two-thirds of women in WISE did not have
obstructive coronary artery disease, instead
presumably had what is often described as
microvascular disease. Thus inadequate ni-
tric oxide could exacerbate their endothelial
dysfunction, which might explain the link
between low hemoglobin and increased
cardiovascular events, he said.

A clinical pearl from the WISE chest
pain registry is that women with cardiac
ischemia have a very high prevalence of
atypical angina. “We like to say any pain
above the waist in women who have risk
factors requires a good history and physi-
cal exam and really needs to be considered
as an anginal equivalent,” he said. �

Biomarkers Tied to CV Events in Symptomatic Women

Note: Hb is hemoglobin.
Source: Dr. Arant
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Half of ACS Patients Rehospitalized Within a Year for CVD
B Y  B R U C E  J A N C I N

Denver Bureau

O R L A N D O,  F L A .  —  Nearly
half of patients hospitalized for
acute coronary syndrome at one
large HMO were rehospitalized
for cardiovascular disease within
the next 12 months, Stephen Sid-
ney, M.D., reported at the annu-
al meeting of the American Col-
lege of Cardiology. 

Within 12 months, 29% of the
patients were readmitted for
acute coronary syndrome (ACS).
Adding in admissions for other
manifestations of coronary heart

disease along with those for heart
failure and stroke, a total of 46%
of patients were rehospitalized
for cardiovascular disease (CVD)
within 12 months of their index
hospitalization for ACS. 

Nearly 10% of patients were
rehospitalized for coronary revas-
cularization via coronary artery
bypass graft surgery, and 7.4%
were admitted for percutaneous
intervention.

One-year mortality following
the index hospitalization for ACS
was 17.2%, and nearly two-thirds
of the deaths were attributed to
CVD, added Dr. Sidney of Kaiser

Permanente in Oakland, Calif.
Few data are available on 1-

year outcomes after hospital dis-
charge for ACS, so Dr. Sidney
and his coinvestigators analyzed
computerized records for 14,852
patients admitted for ACS to
Kaiser Permanente of Northern
California hospitals during 1999-
2000. The hospitalization rate for
ACS was 5.7 cases per 1,000 per-
son-years among subscribers to
the prepaid health plan, which
provides coverage to 30% of the
population in the San Francisco
Bay Area.

At the index ACS hospitaliza-

tion, 31% of patients were hy-
pertensive, 35% were diabetic,
and 28% were hyperlipidemic.
The relationships between these
risk factors and the risks of re-
hospitalization for unstable angi-
na and acute MI, respectively, dif-
fered in intriguing ways. For
example, in a multivariate analy-
sis, hyperlipidemic patients were
40% more likely to be rehospital-
ized for unstable angina within 12
months than were nonhyperlipi-
demic patients, but they were
32% less likely to experience MI.

In contrast, hypertension was
associated with a 14% increased

risk of rehospitalization for un-
stable angina but no significant-
ly increased risk of rehospitaliza-
tion for MI. Patients aged 65 or
older were 16% more likely than
were younger ACS patients to be
rehospitalized for MI, but 12%
less likely to be rehospitalized for
unstable angina. 

Diabetic patients had a 26%
greater likelihood of being re-
hospitalized for MI and a 14% in-
creased risk of rehospitalization
for unstable angina compared
with nondiabetics.

The Kaiser study was funded
by Eli Lilly & Co. �
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Prevalence of Multiple Risk Factors for
Heart Disesase and Stroke Among Adults, 2003

*Note: Data are age adjusted to the 2000 U.S. standard population.
Source: Centers for the Disease Control and Prevention
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