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Prognostic Value of Natriuretic Peptides and
Cardiac Troponins in COVID-19
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iven the variable severity of coronavirus disease
G 2019 (COVID-19), clinicians need biomarkers

that identify high-risk patients at the time of hos-
pitalization. While elevated troponin is associated with
greater mortality in COVID-19,'? studies of natriuretic
peptides (NPs) have been inconclusive.?
We investigated the independent prognostic value of NPs
and troponin in COVID-19 inpatients discharged (alive or
dead) between April 1 and November 30, 2020, with labo-
ratory data in Premier Healthcare Database (n=48510).
COVID-19 infection, comorbidities and outcomes were
defined using the International Classification of Diseases,
Tenth Revision codes. Only biomarkers at admission (days
1 or 2) were considered. Associations between biomarkers
and in-hospital death were assessed by logistic regression,
adjusted for 18 covariates: age, sex, race/ethnicity, month,
region, obesity, chronic renal/pulmonary disease, diabe-
tes, hypertension, smoking, cancer, and 6 cardiovascular
conditions (heart failure, myocardial infarction, peripheral
vascular and cerebrovascular disease, valve disease, and
atrial fibrillation). Supporting data are available to qualified
researchers from Premier. The Mass General Brigham In-
stitutional Review Board approved the study.

NPs were available in 12252 (25%) patients, and were
analyzed in 4 groups: <35, 36 to 100, 101 to 400, and
>400 pg/mL for BNP (B-type natriuretic peptide) and
<100, 101 to 200, 201 to 1500, and >1500 pg/mL for
NT-proBNP (N-terminal pro-B-type natriuretic peptide).
Patients with higher NPs were older (mean, 74 years of
age in the highest group vs 54 years of age in the lowest)
and more likely to have heart failure (61% vs 5%) and
atrial fibrillation (46% vs 5%). Adjusted risk of death was
markedly greater in the highest versus lowest NP group
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(adjusted odds ratio [ORadj] 2.74 [95% ClI, 2.229-3.39];
P=1.9x10%% (Figure). This magnitude of association
was comparable to an additional 27 years of age (OR_,
1.04 [95% ClI, 1.03-1.04] per year) and exceeded male
sex (OR{iJ 1.23; 95% Cl, 1.10-1.38) or morbid obesity
(ORadj, 1.91;95% Cl, 1.63-2.24 vs nonobese). Addition of
NPs to the multivariable model increased the area under
receiver operator characteristic curve from 0.746 (95% Cl,
0.734-0.757) to 0.754 (95% ClI, 0.743-0.766) (F”<0.001
by DeLong method). High NPs were also associated with
secondary composite end points: death or mechanical
ventilation (OR_,, 3.14 [95% Cl, 2.66—-3.72]) and death or
intensive care (dRad, 2.87 [95% ClI, 2.48-3.32)).

Troponin T or | was available in 16 295 (34%) patients;
we classified levels as undetectable, low (<0.04 ng/
mL), or high (>0.04 ng/mL). Patients with high versus
undetectable troponin were older (mean, 71 vs 60 years
of age), more likely to be male (60% vs 50%), and had
greater cardiovascular disease (70% vs 24%). Compared
with undetectable troponin, risk of death was greater
in patients with low (OR_,, 1.68 [95% ClI, 1.46-1.94];
P=5.2x10""%) and high (OR_, 341 [95% C}, 297-390};
P=1.7x107) troponin (Figure); the latter risk was
comparable to 32 years of age (ORaJ 1.04 [95% ClI,
1.03-1.04] per year). Adding troponin to the multivari-
able model increased the area under receiver operator
characteristic curve from 0.768 (95% ClI, 0.757-0.778)
to 0.793 (95% Cl, 0.784-0.803) (A<0.001). High tro-
ponin was associated with death or mechanical ven-
tilation (OR 3.08 [95% ClI, 2.76-3.44]) and death
or intensive care (OR,,, 3.04 [95% ClI, 2.76-3.36]). In
8122 patients with botiw biomarkers, patients with high
NPs and high troponin (n=934; 12%) had ORaJ of 6.10
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Nonstandard Abbreviations and Acronyms

COVID-19 coronavirus disease 2019
NP natriuretic peptide
OR_, adjusted odds ratio

adj

(95% Cl, 4.25-8.76) for death compared with low NPs
and troponin (n=1466; 18%). Both biomarkers together
increased the area under receiver operator characteristic
curve from 0.755 (95% ClI, 0.741-0.769) to 0.783 (95%
Cl, 0.770-0.796) (R<0.001).

>

Natriuretic Peptides

4 np Group n BNP NT-proBNP Adjusted OR

Highest 2503  >400 >1500  2.74 (2.22-3.39)
Higher 3385 101-400 201-1500 1.75 (1.44-2.13)
Lower 3081 36-100 101-200 1.47(1.20-1.80)
.39 Lowest 3283 <35 <100 1.00 (reference)
Total Deaths: 1,735 (14%)

Similar risk in

50yo in highest NP group &
77yo in lowest NP group
with same comorbidities

Adjusted Probability of Death
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Age (Years)

Cardiac Troponins

Troponin Group n Adjusted OR
High (20.04 ng/ml) 4012 3.41 (2.97-3.90)
Low (<0.04 ng/ml) 4281  1.68 (1.46-1.94)
3 Undetectable 8002 1.00 (reference)
Total Deaths: 2,034 (12%)

o Similar risk in
50yo with high troponin &

82yo with undetectable troponin

(same comorbidities)

Adjusted Probability of Death

T T T y T T T T

20 30 40 50 60 70 80 90
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Figure. Adjusted probability of death, by age and biomarker
level.

A, Natriuretic peptides. B, Cardiac troponins. Curves represent
estimated probability of death by multivariable logistic regression
model including 18 covariates, with age as a linear predictor.
Natriuretic peptide ranges are expressed in pg/mL. BNP indicates
B-type natriuretic peptide; NP natriuretic peptide; NT-proBNP,
N-terminal pro-B-type natriuretic peptide; and OR, odds ratio.
“Patients >89 years of age (n=857 for NPs, n=1026 for troponin) are
represented as 89 years in the dataset to preserve deidentification.
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Sensitivity analyses assessed for selection bias
and confounding by indication. First, the association
between higher NPs or troponin and mortality was not
attenuated in patients without known cardiovascular
disease (n=7049; OR_,, 4.563 [95% ClI, 3.24-6.32] for
high vs low NPs; n—9959 OR,_,, 4.58 [95% CI, 3.71-
5.65]) for high vs undetectable tropomn) Second, at
sites where biomarker testing was performed in more
than the median proportion of COVID-19 patients (26%
for NPs, 36% for troponin), risk of death associated
with higher biomarker levels was slightly attenuated
for NPs (n=9451; OR,,; 2.39 [95% ClI, 1.86-3.06] for
highest vs lowest group) and somewhat attenuated for
troponin (n=12294; ORadj, 2.81 [95% ClI, 2.41-3.28]
for high vs undetectable), which may suggest troponin
was more subject to selection bias. However, biomarker
prognostic value remained strong where testing was
performed more systematically. Third, adjusted risk of
death was similar in patients with and without tropo-
nin testing (OR_,, L 102 [95% ClI, 0.96-1.09]), and only
slightly higher in patients with available NPs (OR
1.11[95% CI, 1.04-1.19]).

Despite modest levels in most patients with COVID-
19, NP and troponin elevation strongly and indepen-
dently predicted in-hospital death, including in patients
without cardiovascular disease. The extent to which
biomarker levels reflected preexisting cardiovascular
disease or COVID-19 severity is unclear. Potential
causes of biomarker elevation in COVID-19 include
myocardial injury, stress cardiomyopathy, pulmonary
embolism, kidney disease, or cardiopulmonary strain
attributable to hypoxemia and sepsis, as observed in
acute respiratory distress syndrome.’* Though bio-
markers were obtained for clinical indications, similar
adjusted mortality in patients with and without bio-
markers suggests minimal residual confounding by
indication. Measurement of admission NPs, troponin,
or both in COVID-19 patients may help clinicians
determine appropriate triage and identify high-risk
patients for clinical trials.
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