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Hypertension is the leading cause of heart failure
worldwide, yet most of our clinical effort is spent
on treating blood pressure numbers rather than
looking for the silent cardiac damage that builds
up over years. As preventive cardiologists, we are
often struck by how frequently routine clinic visits
overlook hidden structural or biochemical changes
in the heart. By the time symptoms appear,
opportunities for prevention of heart failure have
often passed.

That's why we and our colleagues have been
exploring how simple tools we already have,
namely serum cardiac biomarkers and
echocardiography, can help us identify “pre-heart
failure” in people with elevated blood pressure
or hypertension before they develop symptoms.

From Numbers to Phenotypes

Contemporary hypertension care relies on office
and/or home blood pressure readings plus
conventional risk factors such as smoking and
dyslipidemia. But these measures tell us little about
what's actually happening in the heart. Over the
past decades, robust evidence has demonstrated
that natriuretic peptides such as NT-proBNP and
high-sensitivity cardiac troponins rise in response
to subclinical myocardial stress or injury. In large
population-based studies, elevated levels of these
cardiac biomarkers are common even in stage 1

hypertension and strongly predict future heart
failure and cardiovascular events.'?

At the same time, echocardiography, especially
when we look beyond ejection fraction to
parameters such as left ventricular mass, left
atrial diameter, and diastolic function, can
reveal structural and functional changes long
before symptoms appear. Put together, cardiac
biomarkers and echocardiography provide a much
richer picture of heart health than blood pressure
alone.

Pre-Heart Failure Is Real and Detectable

The universal definition and classification of
heart failure specifically define pre-heart failure,
that is individuals with risk factors such as
hypertension plus abnormal cardiac structure or
function or elevated cardiac biomarkers, but no
heart failure symptoms.? This stage is common
in hypertensive populations. For example, in a
nationally representative hypertension survey,
we found that the weighted prevalence of pre-
heart failure was 42.8%.* In addition, our recent
work showed that pre-heart failure defined by
age-specific NT-proBNP cutoffs in the general
population approaching 17.1%.> We further
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Increasing C-statistics
from 0.615 to 0.643
(P-value=0.003)

Community hypertensive patients free of
cardiovascular disease (n=3,243)

Cost-effective based on
the monetary value of a
quality-adjusted life year
in China

Figure 1A

Assessment of MACE risk based on
conventional clinical model

Enlarged LA;
LVDD; and
reduced GLS

Adding three subclinical cardiac changes on
echocardiography

Reclassifying 18% of low-
risk patients into
intermediate-risk and 4%
into high-risk categories

Risks of ASCVD and HF associated with the three echocardiographic measures

Hazard ratio (95% CI)

LVDD Reduced GLS

1.51 (1.22, 1.87)
4.15 (2.63, 6.53)

diastolic dysfunction; GLG, global longitudinal strain

*indicated comparison of hazard ratio between ASCVD and HF

Enlarged LA
ASCVD 1.95 (1.38,2.75) 1.80(1.39,2.33)
F 3.85(2.27, 6.55) 5.72 (2.64, 12.39)
P-value* 0.035

0.005 <0.001

ASCVD, atherosclerotic cardiovascular disease; HF, heart failure; CI, confidence interval; LA, left atrium; LVDD, left ventricular

ASCVD included coronary heart disease, myocardial infarction, and stroke

Figure 1B

demonstrated the potential of echocardiography
for risk reclassification and cost-effectiveness
in cardiovascular primary prevention among
hypertensive individuals in China (Figure 1A; In
Press in the Journal of Hypertension). Notably,
conventional echocardiographic parameters, such
as left atrial enlargement, were found to confer
a higher risk of heart failure than heart attack or
stroke (Figure 1B).

Detecting pre-heart failure matters because it
identifies hypertensive patients who derive the
greatest absolute benefit from intensive blood
pressure lowering. For example, in post-hoc
analyses of the SPRINT trial, participants with
elevated biomarkers saw far larger reductions in
heart failure and death than biomarker-negative
individuals.®
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Why Hypertension Guidelines
Should Catch Up

Heart Failure guidelines and American Diabetes
Association consensus statement already
recommend cardiac biomarker screening for high-
risk, asymptomatic individuals. But hypertension
guidelines have been slow to follow,”® perhaps due
to a lack of randomized trials or cost-effectiveness
data. Yet the science is clear: elevated NT-proBNP
or cardiac troponin in a hypertensive patient
signals a malignant cardiac phenotype and should
prompt closer monitoring, imaging assessment,
and potentially earlier or more intensive therapy.

From our perspective, biomarkers and imaging
should be viewed as complementary ones. Post-
hoc analysis of the SPRINT trial showed that left
ventricular hypertrophy carries very different
prognostic meaning depending on whether
cardiac biomarkers like NT-proBNP or cardiac
troponin are elevated; a malignant phenotype that
carries four-fold higher risks of heart failure and
death.’ This tells us that while cardiac biomarkers
can efficiently flag many apparently “low-risk”
individuals, echocardiography remains critical for
identifying those with structural remodeling who
are at especially high risk. A pragmatic ‘biomarker-
first, imaging-second’ approach could therefore
maximize efficiency while still capturing the hidden
malignant cases that matter most for heart failure
prevention.

Looking Ahead: Pragmatic
and Equitable Solutions

Moving from evidence to implementation will
require pragmatic trials of biomarker-guided
hypertension management, cost-effectiveness
analyses, and simplified algorithms for use in
primary care. Point-of-care NT-proBNP testing,
portable echocardiography and integration
of artificial intelligence may all help us tailor
screening to individual risk profiles while keeping
it affordable in the future.

A Call to Action

As clinicians, we can begin now. Consider ordering
NT-proBNP or high-sensitivity cardiac troponin in
your hypertensive patients with other risk factors,
unexplained symptoms, or poor blood pressure
control. Use echocardiography proactively, not
just when ejection fraction falls. Start thinking of
hypertension not simply as a number to control,
but as a continuum of cardiac risk we can intercept.

If we embed cardiac biomarker and imaging
assessment into hypertension care pathways, we
can shift from reactive treatment of overt heart
failure to proactive prevention of its earliest
stages, and ultimately improve outcomes for
billions worldwide.
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