
Key Points
•	 Increases	in	cardiac	troponin-I,	indicative	of	myocardial	in-
jury,	are	common	and	prognostic	in	COVID-19.

•	 Troponin-I	elevation	is	an	accurate	predictor	of	mortality	in	
hospitalized	patients	with	COVID-19.

•	 A	normal	cardiac	 troponin-I	 level	on	admission	has	a	very	
high	negative	predictive	value	for	all-cause	in-hospital	mor-
tality.

•	 A	 normal	 cardiac	 troponin-I	 level	 on	 admission	 is	 a	 very	
strong	and	independent	indicator	of	hospital	survival.

•	 Cardiac	troponin-I	may	facilitate	COVID-19	stage	classifica-
tion	and	risk-stratification.
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Abstract

Background:	 The	 number	 of	 fatalities	 due	 to	 coronavirus	 disease	
2019	(COVID-19)	is	escalating	with	more	than	800,000	deaths	glob-
ally.	The	scientific	community	remains	in	urgent	need	of	prognostic	
tools	to	determine	the	probability	of	survival	in	patients	with	COV-
ID-19	and	to	determine	the	need	for	hospitalization.

Methods:	This	is	a	retrospective	cohort	study	of	patients	with	a	diag-
nosis	of	COVID-19	admitted	to	a	tertiary	center	between	March	2020	
and	July	2020.	Patients	age	18	years	and	older	were	stratified	into	two	
groups	based	on	their	troponin-I	level	in	the	first	24	h	of	admission	
(groups:	elevated	vs.	normal).	The	aim	of	the	study	is	to	explore	the	
utility	of	cardiac	troponin-I	level	for	early	prognostication	of	patients	
with	COVID-19.

Results:	This	cohort	of	257	patients	included	122/257	(47%)	women	
with	a	mean	age	of	63	±	17	years.	Patients	with	an	elevated	troponin-
I	level	were	more	likely	to	be	older	(77	±	13	vs.	58	±	16	years,	P	<	
0.0001),	have	a	history	of	hypertension	(P	<	0.0001),	diabetes	mel-
litus	(P	=	0.0019),	atrial	fibrillation	or	flutter	(P	=	0.0009),	coronary	
artery	disease	 (P	<	0.0001),	and	chronic	heart	 failure	 (P	=	0.0011).	
Patients	with	an	elevated	troponin-I	level	in	the	first	24	h	of	admis-
sion	were	more	likely	to	have	higher	in-hospital	mortality	(52%	vs.	
10%,	P	<	0.0001).	Troponin-I	level	in	the	first	24	h	of	admission	had	a	
negative	predictive	value	of	89.7%	and	a	positive	predictive	value	of	
51.9%	for	all-cause	in-hospital	mortality.

Conclusions:	Troponin-I	elevation	is	commonly	seen	in	patients	with	
COVID-19	and	is	significantly	associated	with	fatal	outcomes.	How-

ever,	a	normal	troponin-I	level	in	the	first	24	h	of	admission	had	a	high	
negative	predictive	value	for	all-cause	in-hospital	mortality,	thereby	
predicting	favorable	survival	at	the	time	of	discharge.

Keywords: SARS-CoV-2;	COVID-19;	Mortality;	Troponin-I;	Myo-
cardial	injury;	Cardiovascular	medicine

Introduction

Coronavirus	disease	2019	(COVID-19)	 is	a	newly	recognized	
infectious	disease	that	has	spread	rapidly	throughout	most	of	the	
countries	around	the	world.	As	of	September	2020,	more	than	
25	million	 laboratory-confirmed	cases	have	been	documented	
globally	with	more	 than	5	million	cases	 in	 the	USA.	Further-
more,	the	number	of	fatalities	due	to	COVID-19	continues	esca-
lating	with	more	than	800,000	deaths	globally	thus	far	[1].

Cardiac	troponin-I	elevation	has	been	historically	known	
to	 predict	 worse	 mortality	 in	 both	 cardiovascular	 and	 non-
cardiovascular	diseases	[2-4].	With	the	increasing	number	of	
confirmed	cases	in	the	world,	it	has	been	recognized	that	the	
cardiovascular	system	plays	a	pivotal	role.	Moreover,	the	pres-
ence	of	myocardial	 injury	(characterized	by	elevated	cardiac	
troponin-I)	has	been	significantly	associated	with	a	higher	rate	
of	morbidity	and	mortality	in	this	population	[5].

There	is	a	lack	of	data	regarding	the	role	of	a	normal	tro-
ponin-I	within	 the	first	 24	h	 of	 admission	 in	 detecting	 early	
clinically	relevant	outcomes	in	this	population.

This	study	evaluated	the	utility	of	a	troponin-I	level	at	the	
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time	of	admission	and	its	ability	to	demonstrate	a	strong	nega-
tive	predictive	value	of	all-cause	 in-hospital	mortality	 in	pa-
tients	with	COVID-19.

Materials and Methods

Study design and participants

This	single-center,	retrospective,	observational	study	was	per-
formed	at	JFK	Medical	Center,	Atlantis,	FL,	USA.	We	retro-
spectively	analyzed	patients	with	COVID-19	between	March	
2020	and	July	2020,	diagnosed	by	nasopharyngeal	swab	using	
the	reverse	transcription-polymerase	chain	reaction	(RT-PCR).	
Clinical	 information	was	 collected	 on	 admission	 and	 during	
hospitalization	 by	 the	 study	 team.	 The	 Institutional	 Review	
Board	(IRB)	at	JFK	Medical	Center	approved	this	study.	This	
study	was	conducted	in	compliance	with	the	ethical	standards	
of	the	responsible	institution	on	human	subjects	as	well	as	with	
the	Helsinki	Declaration.

Patients	 age	 18	 years	 and	 older	 were	 initially	 stratified	
into	two	groups	based	on	their	cardiac	troponin-I	level	in	the	
first	24	h	of	admission	(elevated	vs.	normal).	A	normal	cardiac	
troponin-I	level	was	defined	as	less	than	0.012	ng/mL,	which	
falls	below	the	99th	percentile	in	the	blood	test	based	on	our	
facility’s	laboratory	data.	An	elevated	troponin-I	value	was	de-
fined	as	≥	0.012	ng/mL.	Furthermore,	patients	were	grouped	
according	to	whether	they	died	(non-survivors	group)	or	sur-
vived	(survivors	group)	the	index	hospitalization.

Inclusion criteria

Patients	age	18	years	and	older	who	were	hospitalized	with	a	
confirmed	diagnosis	of	COVID-19,	and	had	a	troponin-I	level	
drawn	in	the	first	24	h	of	admission.

Exclusion criteria

Patients	with	acute	coronary	artery	syndrome	based	on	the	fourth	
universal	definition	of	myocardial	infarction	were	excluded	from	
this	analysis	[6].	Patients	in	which	a	troponin-I	level	was	not	ob-
tained	in	the	first	24	h	of	admission	were	also	excluded,	as	were	
asymptomatic	or	mild	cases	that	did	not	require	hospitalization.

Data collection

The	electronic	medical	records	of	the	patients	were	reviewed	by	
the	 study	 team.	Patient	data	 including	demographics,	medical	
history,	laboratory	examinations,	comorbidities,	complications,	
treatment	measures,	and	outcomes	were	collected	and	analyzed.

Outcome

The	primary	outcome	was	the	utility	of	cardiac	troponin-I	level	

for	 early	 prognostication	 of	 patients	with	COVID-19	 and	 all-
cause	 in-hospital	mortality	or	 it	 is	surrogate:	discharge	 to	hos-
pice.

Statistical analyses

Statistical	 analyses	 were	 performed	 using	 the	 JMP	 program	
Version	14.0.0	(SAS	Institute,	Cary,	North	Carolina).	Continu-
ous	variables	were	expressed	as	means	with	standard	deviation	
(±	SD).	A	comparison	of	means	(baseline	characteristics,	and	
predictors)	was	done	using	analysis	of	variance	(ANOVA)	(F	
statistic).	A	comparison	of	categorical	variables	was	done	us-
ing	a	Chi-square	test.	Results	were	considered	significant	if	P	
values	<	0.05.	Regression	models	were	used	for	 the	primary	
outcome	to	adjust	for	common	cofounders.

Results

A	total	of	432	cases	with	confirmed	COVID-19	were	screened	
between	March	2020	and	July	2020	at	a	tertiary	cardiovascular	
center.	Figure	1	depicts	the	flowchart	for	participant	selection.	
After	excluding	cases	without	available	core	medical	informa-
tion,	 257	 hospitalized	 patients	with	 COVID-19	were	 includ-
ed	 in	 the	final	 analysis.	This	 cohort	 of	 257	patients	 included	
122/257	(47%)	women	with	a	mean	age	of	63	±	17	years.

Comparison of clinical characteristics between elevated 
troponin and normal troponin groups

As	 demonstrated	 in	 Table	 1,	 patients	 with	 an	 elevated	 tro-
ponin-I	level	were	older	(77±13	vs.	58	±	16	years,	P	<	0.0001),	
have	a	history	of	hypertension	(P	<	0.0001),	diabetes	mellitus	
(P	=	0.0019),	 atrial	fibrillation	or	flutter	 (P	=	0.0009),	 coro-
nary	artery	disease	(P	<	0.0001),	and	chronic	heart	failure	(P	=	
0.0011)	compared	to	the	normal	troponin	group.	Furthermore,	
patients	with	an	elevated	troponin-I	 level	on	admission	were	
more	 likely	 to	 have	 additional	 biochemical	 abnormalities	 at	
the	 time	of	 admission,	 such	 as	 elevated	blood	urea	 nitrogen	
(P	<	0.0001),	creatinine	(P	<	0.0001),	lactic	acid	(P	=	0.0046),	
serum	sodium	(P	=	0.0235),	random	blood	sugar	(P	=	0.0091),	
total	 bilirubin	 (P	 =	 0.0055),	 but	 a	 lower	 albumin	 level	 (P	 <	
0.0001)	compared	to	the	normal	troponin	group.

Comparison of clinical characteristics between non-survi-
vors and survivors groups

As	demonstrated	in	Table	2,	non-survivors	(died	during	the	index	
hospitalization	or	discharged	to	hospice)	were	more	likely	to	be	
older	(P	<	0.0001)	and	have	a	history	of	atrial	fibrillation	or	flut-
ter	(P	=	0.0009).	Non-survivors	were	also	more	likely	to	have	a	
higher	blood	urea	nitrogen	(P	<	0.0001),	creatinine	(P	=	0.0097),	
random	blood	glucose	(P	=	0.0026),	lactic	acid	(P	=	0.0035),	tro-
ponin-I	(P	<	0.0001)	and	total	bilirubin	level	(P	=	0.0045),	but	a	
lower	albumin	level	(P	=	0.0004)	compared	to	survivors.
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Outcome

In-hospital	 mortality	 or	 discharge	 to	 hospice	 occurred	 in	
56/257	(21.7%)	patients	diagnosed	with	COVID-19.	Patients	
with	an	elevated	troponin-I	in	the	first	24	h	of	admission	were	
more	likely	to	have	higher	in-hospital	mortality	(52%	vs.	10%,	
P	<	0.0001).

Predictive value of cardiac troponin-I for in-hospital 
mortality

As	demonstrated	in	Table	3	[7,	8],	a	normal	troponin-I	level	in	
the	first	24	h	of	admission	had	a	negative	predictive	value	of	
89.7%	with	a	95%	confidence	interval	(CI)	(85.8%	-	92.7%)	
and	a	positive	predictive	value	of	51.9%	with	95%	CI	(43%	
-	60.7%)	for	all-cause	in-hospital	mortality	(i.e.,	89.7%	is	the	
probability	that	a	patient	with	a	normal	cardiac	troponin-I	level	
on	admission	discharged	home	alive	and	51.9%	 is	 the	prob-
ability	that	a	patient	with	an	elevated	cardiac	troponin-I	level	
on	admission	died	during	the	index	hospitalization).

A	multivariate	logistic	regression	analysis	using	Wald	test	
was	done	to	evaluate	for	possible	confounders	(age,	atrial	fi-
brillation,	coronary	artery	disease,	hypertension,	diabetes	mel-
litus,	peripheral	vascular	disease,	severe	valvular	disease,	asth-
ma,	serum	creatinine,	lactic	acid,	total	bilirubin,	serum	glucose,	
blood	urea	nitrogen,	serum	sodium,	and	absolute	lymphocyte	
count).	The	logistic	regression	demonstrated	that	advanced	age	
(P	=	0.0405),	history	of	hypertension	 (P	=	0.0360),	 elevated	
troponin-I	 (P	=	 0.0109),	 serum	 lactic	 acid	 (P	=	 0.0264)	 and	
serum	glucose	(P	=	0.0137)	continued	to	be	significant	inde-
pendent	predictors	of	in-hospital	mortality.	This	indicates	that	
an	 elevated	 cardiac	 troponin-I	 remains	 an	 important	 and	 in-

dependent	predictor	of	mortality	in	patients	with	COVID-19.

Discussion

There	 is	 substantial	 evidence	 implicating	 COVID-19	 as	 a	
cause	of	myocardial	 injury	 reflected	by	elevated	cardiac	 tro-
ponin-I	level	[9-11].	This	study	demonstrates	that	patients	with	
an	elevated	cardiac	troponin-I	level	in	the	first	24	h	of	admis-
sion	 have	 a	 significantly	 higher	 in-hospital	 mortality	 when	
compared	to	patients	with	a	normal	troponin-I	level.	There	are	
several	 hypotheses	 for	COVID-19-associated	myocardial	 in-
jury,	 represented	 by	 troponin-I	 elevation,	 that	 are	 consistent	
with	previous	observations	related	to	the	outbreaks	of	severe	
acute	respiratory	syndrome	(SARS)	and	the	Middle	East	res-
piratory	syndrome	(MERS).	Such	mechanisms	 include	myo-
carditis,	microangiopathy,	myocardial	infarction,	and	cytokine	
storm	[12].

Myocarditis	is	an	inflammatory	disease	of	the	myocardi-
um	diagnosed	by	histological,	 immunological,	 and	 immuno-
histochemical	criteria	[13].	In	COVID-19,	particular	attention	
has	been	given	to	the	role	of	angiotensin-converting	enzyme	2	
(ACE2),	the	binding	receptor	for	severe	acute	respiratory	syn-
drome	coronavirus	2	(SARS-CoV-2)	cellular	entry	[14].	ACE2	
is	highly	expressed	 in	 the	pericytes	of	 the	heart,	which	 sug-
gests	 an	 intrinsic	 susceptibility	 of	 the	 heart	 to	SARS-CoV-2	
infection	[15].	To	date,	only	six	known	case	reports	of	COV-
ID-19	myocarditis	in	adults	have	been	published,	and	three	of	
them	[16-18]	have	not	been	definitively	proven	by	myocardial	
biopsy	or	cardiovascular	magnetic	resonance	imaging.	In	the	
other	three	cases,	[19-21],	cardiovascular	magnetic	resonance	
scanning	showed	findings	suggestive	of	myocarditis.	This	sug-
gests	that	myocarditis	is	possible	but	less	commonly	the	reason	

Figure 1. Flowchart for participants’ selection. COVID-19: coronavirus disease 2019.
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for	myocardial	injury	in	this	population.
Microangiopathy	involves	the	capillaries,	wherein	the	capil-

lary	walls	become	thickened	and	weak	which	results	in	bleeding,	
leakage	of	proteins,	and	disruption	of	blood	flow.	Endothelial	dys-
function,	oxidative	stress,	and	angiotensin-II	upregulation	may	
explain	the	coagulopathy	and	microangiopathy	frequently	seen	
in	severe	coronavirus	disease	[22].	Oftentimes	microangiopathy	
can	precipitate	thrombotic	coagulopathy	resulting	in	myocardial	
injury.	 Moreover,	 coagulopathy	 associated	 with	 SARS-CoV-2	
has	been	widely	reported	[23].	Several	studies	have	described	an	
association	between	disease	severity	and	D-dimer	elevation,	sug-
gesting	a	thromboembolic	tendency	in	patients	with	COVID-19	
[24].	Additionally,	 some	medical	 centers	 around	 the	globe	 are	
using	investigational	therapeutic	anticoagulation	in	patients	with	
COVID-19	and	elevated	D-Dimer	levels.

Myocardial	infarction	is	one	of	the	suggested	hypotheses	
explaining	troponin-I	elevation.	Patients	with	pre-existing	cor-
onary	artery	disease	and	those	with	risk	factors	for	atheroscle-
rotic	cardiovascular	disease	are	at	an	increased	risk	of	devel-
oping	acute	coronary	syndrome	(ACS)	during	acute	infections	
[25].	Troponin-I	elevation	could	also	result	from	an	imbalance	
between	oxygen	supply	and	demand	in	the	acute	setting	such	
that	 the	 troponin-I	 elevation	may	be	 interpreted	 as	 a	 type	 II	
myocardial	infarction	[26].

The	occurrence	of	ACS	in	infected	patients	during	the	first	
SARS	outbreak	was	 also	 reported	 [27].	However,	 there	 is	 a	
paucity	 of	 data	 regarding	ACS	 in	 patients	 with	 COVID-19.	
Based	on	the	fourth	universal	definition	of	myocardial	infarc-
tion	[6],	we	excluded	patients	with	ACS	(ST-segment	eleva-
tion	myocardial	 infarction	 (STEMI)	or	patients	with	 clinical	

Table 1.  Baseline Characteristics and Mortality of Patients with COVID-19 Based on the Cardiac Troponin-I level (N = 257)

Elevated troponinb (n = 71) Normal troponinc (n = 186) P value
Baseline	characteristics
	 	 Age,	mean	(SDa),	years 77(13) 58(16) <	0.0001*
	 	 Sex,	female	(%) 35(49) 87(46) 0.7174
	 	 Body	mass	index,	mean	(SDa),	kg/m2 26(6.6) 30(7.9) 0.0002*
	 	 Race,	Black	(%) 13(18) 30(16) 0.2786
	 	 Ethnicity,	Hispanic	(%) 13(18) 45(24) 0.3034
	 	 Asthma	(%) 4(5) 17(9) 0.3509
	 	 Chronic	obstructive	lung	disease	(%) 2(2) 5(2) 0.9621
	 	 Chronic	kidney	disease	(%) 7(10) 3(1) 0.0024*
	 	 Atrial	fibrillation/flutter	(%) 14(20) 11(6) 0.0009*
	 	 Diabetes	mellitus	(%) 30(42) 42(22) 0.0019*
	 	 Hypertension	(%) 56(79) 85(45) <	0.0001*
	 	 Stroke/transient	ischemic	attack	(%) 4(5) 6(3) 0.3786
	 	 Coronary	artery	disease	(%) 21(30) 10(5) <	0.0001*
	 	 Chronic	heart	failure	(%) 11(15) 7(3) 0.0011*
	 	 Severe	valvular	disease	(%) 2(2) 1(0.5) 0.1303
	 	 Coronary	artery	bypass	graft	surgery	(%) 6(8) 1(0.5) 0.0020*
	 	 Peripheral	vascular	disease	(%) 3(4) 5(2) 0.5327
Laboratory	data	at	the	time	of	admission
	 	 Blood	urea	nitrogen,	mean	(SDa),	mg/dL 40(31) 17(12) <	0.0001*
	 	 Creatinine,	mean	(SDa),	mg/dL 1.7(1.3) 0.9(0.7) <	0.0001*
	 	 Sodium,	mean	(SDa),	mEq/L 139(10) 136(3) 0.0235*
	 	 Random	blood	glucose	level,	mean	(SDa),	mg/dL 181(131) 138(68) 0.0091*
	 	 Absolute	lymphocyte	count,	mean	(SDa) 2(5) 1.8(4) 0.7991
	 	 Lactic	acid,	mean	(SDa),	mmol/L 3(4) 1.2(0.5) 0.0046*
	 	 Total	bilirubin,	mean	(SDa),	mg/dL 0.7(0.5) 0.5(0.3) 0.0055*
	 	 Albumin,	mean	(SDa),	mg/dL 3.5(0.5) 3.9(0.4) <	0.0001*
In-hospital	mortality	or	discharge	to	hospice,	(%) 37(52) 19(10) <	0.0001*

*Statistically significant. a± SD. bElevated troponin: ≥ 0.012 ng/mL which falls above the 99th percentile in the blood test based on our facility’s labora-
tory data. cNormal troponin: < 0.012 ng/mL which falls below the 99th percentile in the blood test based on our facility’s laboratory data. COVID-19: 
coronavirus disease 2019; SD: standard deviation.
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Table 2.  Comparison of Clinical Characteristics Between Non-Survivors and Survivors Groups (N = 257)

Non-survivorsb (n = 56) Survivorsc (n = 201) P value
Characteristics
	 	 Age,	mean	(SDa),	years 75(14) 60(17) <	0.0001*
	 	 Sex,	female	(%) 29(51) 93(46) 0.4839
	 	 Body	mass	index,	mean	(SDa),	kg/m2 28(7) 29(7) 0.2907
	 	 Race,	Black	(%) 6(10) 37(18) 0.3101
	 	 Ethnicity,	Hispanic	(%) 13(23) 45(22) 0.9144
	 	 Asthma	(%) 3(5) 18(9) 0.3774
	 	 Chronic	obstructive	lung	disease	(%) 2(3) 5(2) 0.6658
	 	 Chronic	kidney	disease	(%) 3(5) 7(3) 0.5281
	 	 Atrial	fibrillation/flutter	(%) 12(21) 13(6) 0.0009*
	 	 Diabetes	mellitus	(%) 21(37) 51(25) 0.0780
	 	 Hypertension	(%) 40(71) 101(50) 0.0057
	 	 Stroke/TIA	(%) 4(7) 6(3) 0.1581
	 	 Coronary	artery	disease	(%) 9(16) 22(11) 0.3060
	 	 Chronic	heart	failure	(%) 7(12) 11(5) 0.0707
	 	 Severe	valvular	disease	(%) 2(3) 1(0.5) 0.0594
	 	 Coronary	artery	bypass	graft	surgery	(%) 3(5) 4(2) 0.3477
	 	 Peripheral	vascular	disease	(%) 1(1) 7(3) 0.5131
Laboratory	data	at	the	time	of	admission
	 	 Blood	urea	nitrogen,	mean	(SDa),	mg/dL 37(30) 19(17) <	0.0001*
	 	 Creatinine,	mean	(SDa),	mg/dL 1.5(1.2) 1(0.9) 0.0097*
	 	 Random	blood	glucose	level,	mean	(SDa),	mg/dL 194(128) 138(75) 0.0026*
	 	 Absolute	lymphocyte	count,	mean	(SDa),	×	103	cells/µL 1.2(1.2) 2(5.5) 0.0499*
	 	 Sodium,	mean	(SDa),	mEq/L 138(9) 136(4) 0.0903
	 	 Lactic	acid,	mean	(SDa),	mmol/L 3(4) 1(0.5) 0.0035*
	 	 Total	bilirubin,	mean	(SDa),	mg/dL 0.7(0.5) 0.5(0.2) 0.0045*
	 	 Elevated	troponind	(%) 37	(66) 34(17) <	0.0001*
	 	 Albumin,	mean	(SDa),	mg/dL 3.5(0.4) 3.8(0.4) 0.0004*

*Statistically significant. a± SD. bNon-survivors: patients died during the index hospitalization or discharged to hospice. cSurvivors: Patients were dis-
charged home alive. dElevated troponin: ≥ 0.012 ng/ml which falls above the 99th percentile in the blood test based on our facility’s laboratory data. 
SD: standard deviation; TIA: transient ischemic attack.

Table 3.  Cardiac Troponin-I Level as a Predictor of Mortality in Patients with COVID-19

Statistic Value 95% confidence interval
Sensitivity 66% 52.1%	-	78.1%
Specificity 83% 77.0%	-	87.9%
Positive	likelihood	ratio 3.89 2.71	-	5.57
Negative	likelihood	ratio 0.41 0.28	-	0.59
Disease	(mortality)	prevalence 21.7%	(mortality)*
Positive	predictive	value 51.9% 43%	-	60.7%
Negative	predictive	value 89.7% 85.8%	-	92.7%
Accuracy 79.3% 73.8%	-	84.1%

*The prevalence of all-cause in-hospital mortality for the study population. Sensitivity, specificity, disease (mortality) prevalence, positive and negative 
predictive value as well as accuracy are expressed as percentages. Confidence intervals for sensitivity, specificity and accuracy are “exact” Clopper-
Pearson confidence intervals. Confidence intervals for the likelihood ratios are calculated using the “Log method” as given on page 109 of Altman 
et al 2000 [7]. Confidence intervals for the predictive values are the standard logit confidence intervals given by Mercaldo et al 2007 [8]. COVID-19: 
coronavirus disease 2019.
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evidence	of	non-STEMI	(NSTEMI)	from	the	study	population.
Cytokine	 storm	has	 been	 extensively	 studied	 in	 patients	

with	 heart	 failure	 due	 to	 its	 role	 in	 infection,	 inflammatory	
modulation,	 myocyte	 stress,	 myocyte	 injury,	 fibroblast	 acti-
vation,	 and	 extracellular	matrix	 remodeling	 [28].	 C-reactive	
protein	is	one	of	the	markers	of	cytokine	storm	and	has	been	
reportedly	elevated	in	patients	with	COVID-19	and	associated	
with	higher	mortality.	Multiple	new	treatment	modalities	are	
being	investigated	to	halt	the	effects	of	cytokine	storm	in	pa-
tients	with	COVID-19	[29].

Given	the	myriad	number	of	potential	causes	of	troponin	
elevation,	 perhaps	 more	 attention	 should	 be	 focused	 on	 the	
advantage	of	 a	 normal	 troponin	 level.	As	 this	 study	demon-
strates,	a	normal	troponin	level	in	the	first	24	h	of	admission	
has	 a	 high	 negative	 predictive	 value	 (89.7%)	 for	 in-hospital	
mortality.	Such	a	powerful	biomarker	can	aid	in	risk	stratifying	
patients	at	 the	 time	of	admission	and	may	allow	 for	 the	 im-
plementation	of	more	advanced	therapies	in	those	with	higher	
risk.	Conversely,	a	normal	troponin-I	value	may	allow	physi-
cians	to	identify	those	at	lower	risk	and	expedite	discharge	to	
preserve	limited	resources.

This	 study	 suggests	 that	 a	 single	 point	 of	 care	 cardiac	
troponin-I	should	be	obtained	in	the	first	24	h	of	admission	in	
patients	with	COVID-19	regardless	of	the	presence	or	absence	
of	symptoms	or	other	comorbidities.

In	summation,	 troponin-I	elevation	is	commonly	seen	in	
patients	with	COVID-19	and	 is	 significantly	associated	with	
fatal	 outcomes.	 Several	 mechanisms	 may	 explain	 this	 phe-
nomenon:	viral	myocarditis,	cytokine-driven	myocardial	dam-
age,	microangiopathy,	ACS,	and	type	II	myocardial	infarction.	
However,	a	normal	 troponin-I	 level	on	admission	has	a	high	
negative	predictive	value	 to	 risk-stratify	 patients	with	COV-
ID-19.	This	suggests	 that	 troponin-I	elevation	 is	not	only	an	
accurate	predictor	of	mortality,	but	its	absence	is	also	a	very	
strong	indicator	of	a	more	benign	outcome.

Limitations

Similar	to	other	observational	studies	of	this	nature	several	bias-
es	can	be	introduced.	To	control	for	this,	a	multivariable	logistic	
regression	was	performed	to	evaluate	for	possible	cofounders.	
Secondly,	 the	 patient	 population	 consists	 of	 hospitalized	 pa-
tients	and	does	not	represent	asymptomatic	or	mildly	sympto-
matic	patients,	in	whom	laboratory	analysis	is	less	likely	to	be	
performed.	Finally,	the	mean	age	for	this	study	population	was	
63	±	17	years.	This	age	group	may	underrepresent	the	younger	
patient	population	as	they	are	more	likely	to	be	asymptomatic	
or	have	less	severe	disease	not	requiring	hospitalization.

Conclusions

While	 troponin-I	 levels	 are	 commonly	 obtained	 to	 evaluate	
cardiac	involvement	in	patients	with	COVID-19	and	its	eleva-
tion	 is	 associated	with	 a	higher	 all-cause	 in-hospital	mortal-
ity,	this	study	demonstrates	that	a	normal	troponin-I	level,	re-
gardless	cardiac	involvement	or	other	comorbidities,	is	a	very	
strong	indicator	of	hospital	survival.
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