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COVID-19 in the General
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Health Study

To the Editor:

Cardiovascular disease (CVD) is a
risk factor for a severe clinical
course in COVID-19 (1), and
CVD risk factors associate with
the risk of contracting COVID-19
in the general population (2).
Subclinical myocardial injury,
quantified by cardiac troponin, is
common in patients hospitalized
with COVID-19 (3), but its associ-
ation with risk of COVID-19 is
unknown. We hypothesized that
subclinical myocardial injury is as-
sociated with incident COVID-19
in the general population.

The Trøndelag Health
(HUNT) Study is the largest
population-based cohort in Norway
(4), and the fourth study visit
(HUNT4) was conducted from
2017 to 2019 including 56 078
participants. The study was ap-
proved by the ethics committee and
all participants provided informed
written consent.

For the current investigation,
we included all study participants
from HUNT4 with measurement
of high-sensitivity cardiac troponin
I (cTnI, ARCHITECT STAT
High Sensitive Troponin, assay
99th percentile 16 ng/L for women
and 34 ng/L for men). cTnI analysis
was performed within 24 h of se-
rum collection. Information on
incident COVID-19 was acquired
from the Norwegian Surveillance
System for Communicable Diseases
and all-cause mortality from the
Norwegian Cause of Death
Registry. Clinical end points were
obtained through May 31, 2021.
We used a Fine and Gray propor-
tional subhazards model to
analyze associations with incident

COVID-19, using all-cause mortal-
ity as competing risk. We adjusted
for age, sex, and established risk fac-
tors of severe COVID-19 (i.e.,
CVD, diabetes mellitus, body mass
index, and current smoking) (1).
Prognostic accuracy was assessed by
c statistics and the net reclassifica-
tion index (NRI).

cTnI was measured in 37 835
study participants from HUNT4.
During a median follow-up time of
1083 (interquartile range 943 to
1152) days, 237 events (0.6%)
were registered for incident
COVID-19 (including 4 hospital
admissions) and 1030 (2.7%)
events for all-cause mortality. No
COVID-19 related deaths were reg-
istered. Study participants with in-
cident COVID-19 were younger,
less frequently current smokers, had
less frequently established CVD,
and lower concentrations of cTnI.
Most of these differences were at-
tenuated after adjustment for age
and sex (Table 1). After adjustment
for age and sex, the difference in
cTnI between groups was 8.2%
(95% CI, �2.9 to 19.4%). Lower
concentrations of log-transformed
cTnI were associated with incident
COVID-19 (subdistribution hazard
ratio [sHR] 0.77; 95% CI, 0.67–
0.89). This association was no lon-
ger significant in adjusted analysis
(adjusted sHR [asHR] 1.02; 95%
CI, 0.87–1.20). The results were
similar when limiting analysis to
2020, before the initiation of the
Norwegian coronavirus immuniza-
tion program (asHR 0.90; 95% CI,
0.66–1.22). There was no differ-
ence in the associations of cTnI
with incident COVID-19 in study
participants with (asHR 1.27; 95%
CI, 0.72–2.25) or without estab-
lished CVD (asHR 1.01; 95% CI,
0.86–1.19, P for interaction ¼
0.72). cTnI above the sex-specific
99th percentile (asHR 0.73, 95%
CI, 0.18–2.95) or established CVD
per se (asHR 0.77; 95% CI, 0.41–
1.42) were not associated with inci-
dent COVID-19. cTnI did not

improve the c statistics or NRI
when added to a basic risk model
constructed on age, sex, and estab-
lished risk factors for severe
COVID-19 (c index 0.686; 95%
CI, 0.654–0.718, vs 0.686; 95%
CI, 0.654–0.718, P for comparison
¼ 0.97; NRI 0.087, 95% CI,
�0.204 to 0.240). C-reactive pro-
tein (CRP) was not associated with
incident COVID-19 (c index
0.514; 95% CI, 0.474–0.554), and
there were no model improvements
when cTnI was added to the basic
risk model and CRP.

In this population-based study
with prospective measurement of
cTnI, we found no association
between subclinical myocardial in-
jury, established CVD, and risk of
incident COVID-19. Considering
the established link between CVD,
cardiac troponins, and COVID-19
severity (1), it is surprising that
study participants with incident
COVID-19 exhibited lower con-
centrations of cTnI. These study
participants, however, were consid-
erably younger, consistent with the
demographic COVID-19 trends in
Europe (5), and the absolute differ-
ences and prognostic properties of
cTnI were attenuated in adjusted
analyses.

Our study did not permit
investigations of COVID-19 sever-
ity, as we acquired data on incident
COVID-19 from the national regis-
try of communicable diseases. The
number of COVID-19 events was
low, as Norway has been modestly
affected by the ongoing pandemic.
Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) testing
is performed on clinical indication
and accordingly non-systematic,
possibly underestimating the true
number of COVID-19 patients.
The number of hospital admissions
was low, barring any meaningful
analyses in this regard.

In conclusion, our study
does not support the hypothesis of
an association between subclinical
myocardial injury and incident
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COVID-19 in predominantly
healthy community dwellers.
Populations with higher incidence
of severe COVID-19 are needed to
assess whether cTnI is an indepen-
dent risk factor for hospital admis-
sion in COVID-19.

Nonstandard Abbreviations: CVD, cardio-
vascular disease; HUNT Study, Trøndelag
Health Study; cTnI, cardiac troponin I;
asHR, adjusted subdistribution hazard ratio.
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