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Expanding the role of cardiac biomarkers—natriuretic
peptides and troponins—further in pre-Stage A
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In the most recent 2013 ACCF/AHA guide-
line for the management of heart failure,1

BNP and NT-proBNP are presented as
indispensable biomarkers for the diagnosis/
exclusion and prognostic evaluation of
patients with heart failure (Class I, Evidence
A) as well as for the achievement of
guideline-directed medical therapy (Class
IIa, Evidence B) in the acute or ambulatory
setting (Stage C or D, in heart failure1).
Studies on the application of these cardiac
biomarkers were already expanded from Stage
B (asymptomatic heart diseases)1 or Stage A
(hypertension, DM, etc)1 to pre-Stage A,
namely, non-diseased, general, community
or company-based populations. These studies
also revealed the importance of these bio-
markers to predict the risk of cardiovascular
events and death independently of conven-
tional risk factors.
In this issue of the Journal, Hasegawa

et al.2 reported that plasma BNP measured
in an area health check-up population was
significantly associated with the higher risk
of future events of coronary heart disease
(CHD) estimated by the Framingham risk
score (FRS) equation, that is, even in the
conventionally normal range, the threshold
level for the identification of the moderate
(10 year-risk 10–20%) to high (10 year-risk
420%) risks of CHD was obtained as BNP
values of 12.0 pgml–1 and 22.0 pgml–1 with
the area under the curve 0.755 and 0.700 for
men and women, respectively. For better and
universal understanding, the BNP values
measured using the CLEIA assay (Shionogi,

Japan) in their report should be recognized as
not necessarily being equal to the BNP values
reported by the UA or European countries
(Triage-BNP), as Triage-BNP level= 1.579
(Shionoria-BNP) minus 2.947, r= 0.947.3

Thus, the optimal threshold level of BNP
for Triage-BNP would be calculated as 16.2
and 32.2 pgml–1 for men and women,
respectively.

BNP AND OBESITY PARADOX

How obesity affects the relationship between
the BNP level and the predicted risk of CHD
as estimated by the FRS equation remains
unclear. As mentioned by the authors, obesity
has been well known to decrease plasma BNP
levels. In their study, body mass index (BMI)
gradually decreased with an increase in the
tertile of BNP levels in men. However,
subjects with multiple cardiovascular risk
factors (that is, high predicted CHD risk)
usually had a higher BMI, which may lead to
a decrease in plasma BNP levels. Visceral fat
expansion has been reported to increase the
clearance of BNP due to the increased expres-
sion of a clearance receptor on adipocytes.4

Given these observations, further studies are
expected to clarify the impact of BMI (or
visceral fat expansion5) on the relationship
between BNP levels and the accumulation of
cardiovascular risk factors in the general
population.

ISSUE OF SMOKING HABITS

In the present study, the prevalence of current
smoking status gradually decreased as the
tertile of BNP increased, particularly in
men. Cigarette smoking impairs vasomotor
function and induces the progression of
atherosclerosis in the coronary artery,6

which may decrease coronary blood flow
and cause subclinical myocardial ischemia.

These symptoms may, in turn, increase
cardiac overload, thereby leading to the sub-
sequent secretion of BNP. We previously
reported that the serum NT-proBNP levels
were significantly elevated in current smokers
compared with never smokers.7 Therefore,
the inverse relationship between the preva-
lence of current smoking status and plasma
BNP levels seen in their study is of interest.
Subjects in the high-tertile BNP group were
found to be older than those in other
tertile groups. Because aging is one of the
important determinants of elevated plasma
BNP levels, the most plausible explanation for
the results of the inverse relationship between
smoking and BNP would be the gradual
increase in age with the increase in the tertile
of BNP.

PREDICTIVE VALUE OF BNP IN THE

PRE-STAGE A

The present study has raised the next ques-
tion for us regarding whether the measure-
ment of BNP levels is practically useful for
identifying individuals at high risk of cardio-
vascular disease. The sensitivity and specificity
of BNP for discriminating among individuals
of moderate to high predicted CHD risk were
0.70 and 0.71, respectively, for men and 0.66
and 0.63, respectively, for women. These
results suggest that the positive likelihood
ratio of BNP was 2.4 for men and 1.8 for
women, whereas the negative likelihood ratio
of BNP was 0.4 for men and 0.5 for women;
these data might be not necessarily sufficient
as a diagnostic tool in daily clinical practice.
As the authors mentioned in the limitation
section, the present study is a cross-sectional
investigation, and therefore the association
between BNP levels and future cardiovascular
events was not evaluated. Several community-
based cohort studies in Japan have shown
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that plasma BNP or NT-proBNP levels
predict the risk of cerebro- and cardiovascular
diseases.8–10 Further longitudinal studies
are expected to confirm whether plasma
BNP levels are useful for predicting the future
onset of CHD in the present study
population.

EXPANDING ROLE OF TROPONINS IN

PRE-STAGE A

Furthermore, in the 2013 ACCF/AHA guide-
line for the management of heart failure,1

newly presented markers of myocardial
injury, such as troponins (Tpn), for additive
risk stratification (Class I, Evidence A) in the
acute or ambulatory setting of heart failure
against the background of the pathophysio-
logical and prognostic importance of ongoing
myocardial injury detected by Tpn, which we
first reported,11 were cited. Several studies on
the application of the high-sensitivity Tpn
have also expanded from the diagnosis of
myocardial infarction to Stage B and Stage A
in heart failure1 and further in pre-Stage A.
We have reported the first study evaluating
the high-sensitivity Tpn-T in a non-diseased,
company-based population (n= 1072; male)
to correlate the Tpn-T levels with cardiovas-
cular risk factors and the estimated CHD risk
by the FRS equation.12 The Tpn-T levels were
significantly associated with several cardiovas-
cular risk factors, including age, blood
pressure, estimated glomerular filtration rate,
current smoking, left ventricular hypertrophy
and C-reactive protein levels. Using the FRS
equation, individuals in the highest tertile of
Tpn-T had an odds ratio of 3.98 compared

with the lowest tertile for a 10-year CHD risk
of 420%.12 Immediately afterwards, de
Lemos et al.13 demonstrated a clear associa-
tion of the high-sensitivity Tpn-T levels with
cardiac structure and mortality risk in the
Dallas County general population (n= 3546)
based on the 6.4-year follow-up investigation,
which was consistent with the odds ratio
estimated in our report.12

The expanding role of the cardiac biomar-
kers, BNP, NT-proBNP and Tpn, is remark-
ably now beyond the stages of heart failure1

in terms of novel risk markers or risk factors
for future cardiovascular disease prediction in
individuals with a pre-Stage A status.
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