Acta Scientific Gastrointestinal Disorders (ISSN: 2582-1091)
Volume 4 Issue 12 December 2021

Research Article

Frequency of Troponin Elevations in Patients with Covıd-19 and Clinical
Course in these Patients

Kadem Arslan* and Suleyman Bas

Department of Internal Medicine, Sancaktepe Martyr Prof. Dr. Ilhan Varank
Training and Research Hospital, Istanbul, Turkey
*Corresponding Author: Kadem Arslan, Department of Internal Medicine,

Sancaktepe Martyr Prof. Dr. Ilhan Varank Training and Research Hospital, Istanbul,

Received: October 26, 2021

Published: November 23, 2021
© All rights are reserved by Kadem Arslan
and Suleyman Bas

Turkey.

Abstract
Aims: We aimed to determine the frequency of troponin elevations in COVID-19 patients and to investigate the role of troponin in
demonstrating the prognosis of COVID-19 by examining the clinical course of theese patients.

Methods: Patients diagnosed with COVID-19 disease were included in the study. Patient files were analyzed retrospectively through
the hospital information management system. Patients with high troponin levels were identified and comparisons were made with
patients with normal troponin levels.

Results: 1468 patients were included in the study.Troponin level was found to be high in 6.7% of the patients.The presence of

pneumonia on thorax CT rate,hospitalization rate,ICU admission rate,intubation rate was significantly higher in patients with high

troponin levels.The mortality rate was 2.1% in the whole group.The mortality rate was significantly higher in the patients with high
troponin levels.Total length of hospital and ICU stay were significantly higher in patients with high troponin levels.There was a signi-

ficant positive correlation between the troponin levels of the patients at admission and the total length of hospital stay and length of
ICU stay. 49.5% of COVID-19 patients had another comorbid disease.Hypertension was the most common comorbid disease. The rate
of troponin elevation and troponin levels were significantly higher in patients with other comorbid diseases.

Conclusion: It has been found that high troponin levels in COVID-19 patients may be associated with a poor clinical prognosis. Troponin can be used as a predictor of prognosis with more comprehensive studies and long-term follw-up results in the future.
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Introduction

Although troponin elevation is an important indicator of coro-

Cardiac troponins are highly sensitive and specific biomarkers

nary ischemia, it should not be forgotten that it may increase in

ment guidance. For this reason, troponin level measurements are

measured high in patients who are admitted to hospital for any

of myocardial diseases. In acute coronary syndrome, elevated troponin levels are important in terms of both prognosis and treat-

frequently used in the diagnosis of acute coronary syndrome in

emergency departments and intensive care units. After acute myocardial injury, blood levels increase within 2-4 hours, reach a peak

in 24 hours, and then blood troponin levels remain high for about

2-3 weeks. In the guidelines, the increase in cardiac troponins is
accepted as the basic diagnostic criterion in the definition of acute
myocardial infarction [1,2].

other clinical conditions and should not always be interpreted in
favor of coronary ischemia. It is known that troponin levels can be

reason [3,4]. Renal failure, myocarditis, pulmonary embolism, arrhythmia, cerebrovascular events, malignancy, trauma, severe infection, toxicity etc in such cases, high troponin levels can be detected without acute coronary syndrome.

The causative agent of coronavirus disease 2019 (COVID-19)

is severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
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[5,6]. SARS-CoV-2 is an enveloped RNA virus [4]. COVID-19 has

in COVID-19 disease. In this study, we planned to determine the

The agents of SARS, MERS and COVID-19 belong to the Corona-

COVID-19 disease by examining the clinical course of the patient

similar signs, symptoms and effects as severe acute respiratory
syndrome (SARS) and Middle East respiratory syndrome (MERS).

viridae family and the Coronavirinae subfamily [7,8]. COVID-19
was first diagnosed in Wuhan, China, in December 2019, but then
spread all over the world. COVID-19 has been declared a pandemic

by the World Health Organization as of March 11, 2020. In humans,

frequency of troponin elevation in COVID-19 patients and to inves-

tigate the role of troponin test in demonstrating the prognosis of
group with high troponin test.

Materials and Methods

Patients diagnosed with COVID-19 between 01/04/2020 and

the main route of transmission of SARS CoV-2 is virus-carrying res-

31/07/2020 were included in the study. Patients over 18 years old,

throat, cough, myalgia, headache, dyspnea, nausea, diarrhea. In

mission were included in the study. Patients diagnosed with acute

piratory droplets [9]. Generally, COVID-19 patients develop symp-

toms 5-7 days after exposure. Common symptoms are fever, sore
addition, symptoms such as tiredness, loss of taste or smell, chills,
runny nose, chest pain and rash can be seen.

SARS-CoV-2 enters the cell by attaching to the angiotensin con-

verting enzyme 2 (ACE2) receptor. The infection process begins
with the binding of the viral envelope S protein of SARS CoV-2 to
the ACE2 receptor in the cell membrane. The ACE2 receptor is
found especially in the lungs, endothelium, heart, kidneys, brain
and intestines [10,11]. Therefore, all these organs can be the target
of the virus and complications may occur in these organs.

As the ACE2 receptor is also expressed in cardiac myocytes and

endothelium, they are potential targets of SARS-CoV-2. SARS CoV-2

can infect myocytes and endothelial cells directly, or damage these
organs by causing thrombotic processes. Likewise, cytokine storms
and activation of coagulation cascades caused by SARS Cov-2 triggering inflammatory processes are also likely to cause pathological

effects on the heart and endothelium. Pathological events such as
hypoxia, systemic inflammation, sepsis, thromboembolic events,

systemic adrenergic hyperstimulation that may occur in COVID-19
disease can also cause non-ischemic myocardial events and endo-

with positive COVID-19 pcr test results, and patients with thorax

computerised tomography (Thorax CT) and troponin test on adcoronary syndrome or acute cerebrovascular disease as a result

of consultations due to high troponin levels were excluded from
the study. Patients younger than 18 years old, had pregnancy, di-

agnosed with malignancy or renal failure were excluded from

the study. Patient files were analyzed retrospectively through the

hospital information management system. The demographic characteristics, medical history, COVID-19 pcr test results, blood test
results, thorax ct reports, hospitalization status, intensive care admission status, length of hospitalization stay, intubation status and

treatment results of the patients were examined. Troponin I test
was performed on the patients at admission. The reference range

was given as 0-28.9 pg/ml for males and 0-13.8 pg/ml for females.

Patients with high troponin levels were identified and comparisons
were made with patients with normal troponin levels.

For this study, approval was obtained from Istanbul Sancaktepe

Martyr Prof. Dr. Ilhan Varank Training and Research Hospital Eth-

ics Committee with the decision number 2021/84. Consent was
obtained from the patients included in the study.

Statistical analysis was made with the data obtained. IBM Cor-

thelial pathologies. While much is unclear about Sars-Cov-2, it is

poration SPSS (Statistical Package for Social Sciences), version

been associated with myocardial damage and troponin elevation

distribution was evaluated by Kolmogorov-Smirnov and Shapiro

likely that involvement similar to past viral outbreaks will occur.
Previous viral epidemics, including MERS-CoV and SARS, have also
by the same mechanisms [12,13].

In COVID-19 disease, new markers are needed to show the prog-

nosis of the disease. In this context, scientific studies are needed.
Today, we do not have a proven marker that will enable us to take
positive steps on clinical course and mortality by determining the
risk of developing ischemic or non-ischemic cardiovascular events

23.0, New York, US was used for statistical analyses. While evaluating the study data, the suitability of the parameters to the normal

Wilks tests. Descriptive statistical methods including percentage
and mean ± standard deviation ( ± SD) or median (interquartile

range [IQR] were used to provide the basic features of the data,

according to the evaluation of distribution for normality. An independent sample t-test was used to analyze quantitative data. Dif-

ferences in the values of the variables between the groups were

evaluated by the Mann–Whitney U test. Chi-square test was used
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to analyze qualitative data. A value of P < 0.05 was considered to be

statistically significant. Spearman Correlation test was performed
to evaluate the relationship between troponin levels and length of
hospitalization stay in hospitalized patients. Receiver Operating

Characteristic (ROC) curve analysis was performed to determine the
significant troponin level in prognosis in patients admitted to the in-

tensive care unit and patients who died. As a result of the ROC curve
analysis, the cut-off value of the troponin test and the sensitivity and

specificity of this value were determined. The area under the ROC
curve (AUC) value was calculated with a 95% confidence interval.

Results

A total of 1468 patients, 708 females (48.2%), 760 males

(51.8%), were included in the study. The median age of the patients

was found to be 50 [IQR: 38 - 60] years (Table 1). 77% of females
and 79.7% of males were hospitalized. 47.4% of the hospitalized pa-

tients were female and 52.6% were male. There was no significant

difference in hospitalization rate according to gender (Table 1). The
median age of the patients treated in the hospital was 54 [IQR: 43
- 63] years, and the median age of the patients treated at home was

38 [iIQR: 28-48] years. Median age was significantly higher in hospitalized patients (p < 0.001) (Table 1). Troponinlevelwasfoundto be

high in 6.7% of thepatients. The average age of patients with high
troponin levels was found to be 68.22 ± 14.23 years.

All
(n = 1468)
Age (year)

Gender Male
Female
Patients with
high troponin
level
Troponin Level
(pg/ml)

Gender

Comorbid
disease

Hypertension

Type 2 Diabetes
Hyperlipidemia

50 [38-60]†

a

99 (6,7%)

2,70
1,60
3,00
P < 0,001
a
[1,50-5,20]† [0,90-2,70]† [1,70-6,20]†

median (interquartile range [IQR]).

nin levels were treated in hospital. Troponinelevationwasdetected in

8.3% of theinpatients. Troponinelevationwasdetected in 4 of thepatientstreated at home. Hospitalization was significantly higher in pa-

tients with high troponin levels (p < 0.001) (Table 1). The troponin
levels of hospitalized patients were significantly higher than patients
(who were) treated at home (p < 0.001) (Table 1).
Patients with
high troponin
level (n = 99)

p

49 [37-58]†

68,22 ± 14,23*

P < 0,001 a

643 (88,4%)

84 (11,6%)

P < 0,001 b

650 (91,8%)

65 (5,5%)

141 (9,6%)

118 (83,7%)

No

1327 (90,4%)

15 (2%)

1117 (94,5%)

Yes

1182 (80,5%)

58 (8,2%)

59 (14,4%)

1018 (96,2%)

No

41 (5,4%)

351 (85,6%)

1058 (72,1%)
286 (19,5%)

b

males (p < 0.033) (Table 2). 96% of the patients with high tropo-

No

Yes

P < 0,001

rate of troponin elevation was found to be significantly higher than

726 (98%)

410 (27,9%)

95 (96%)

ponin level was high in 8.2% of the females. In female patients, the

741 (50,5%)

Yes

4 (4%)

patients with normal troponin levels (p < 0.001) (Table 2). The tro-

No

727 (49,5%)

a

760 (51,8%) 154 (20,3%) 606 (79,7%) P = 0,199
b
708 (48,2%) 163 (23%) 545 (77%)

Patients with high troponin levels were significantly older than

719 (94,6%)

Yes

P < 0,001

Mann-Whitney test, b Chi-Square Test, † Data are presented as

760 (51,8%)

708 (48,2%)

p

Table 1: Comparison of hospitalized patients and patients treated
at home.

Male

Female

Hospitalized
(n = 1151)

50 [38-60]† 38 [28-48]† 54 [43-63]†

Patients with
All patients (n = 1468) normal troponin
level (n = 1369)
Age (year)

Treated at
home
(n = 317)

28

252 (88,1%)

1251 (94,3%)

40 (3,8%)

34 (11,9%)
23 (16,3%)
76 (5,7%)

P < 0,033 b

P < 0,001 b
P < 0,001 b
P < 0,001 b
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Asthma

Yes

Coronary artery
disease

Admitted to
Intubation

Cliinical
outcome

1387 (94,5%)

1292 (93,2%)

Yes

317 (21,6%)

313 (98,7%)

No
No

Pneominoa on
thorax ct

Yes
No

75 (5,1%)

1393 (94,9%)
1151 (78,4%)

1064 (72,5%)
404 (27,5%)

22 (55%)

Ex

Length of stay iin ward (day)
Length of stay in ICU (day)

95 (8,3%)

87 (8,2%)

392 (97%)

40 (2,7%)

Healed

4 (1,3%)

977 (91,8%)

Intubated

69 (4,7%)

80 (5,7%)

1056 (91,7%)
1012 (93,5%)

ICU

95 (6,8%)

19 (25,3%)

1313 (94,3%)

1082 (73,7%)

Non-intubated

4 (4,9%)

56 (74,7%)

Ward

Length of stay in hospital (day)

a

77 (95,1%)

No

Yes

Hospitalisation

81 (5,5%)

12 (3%)

70 (6,5%)

P = 0,505 b
P < 0,001 b
P < 0,001 b

P < 0,001 b

P < 0,001 b

44 (63,8%)

25 (36,2%)

1437 (97,9%)

1355 (94,3%)

82 (5,7%)

P < 0,001 b

7 [5-9]†

7 [5-8]†

7 [6-11]†

P = 0,013 a

29 (2%)

31 (2,1%)
7 [6-10]†

12 [7,50-17]†

22 (75,9%)

7 (24,1%)
18 (45%)

14 (45,2%)

17 (54,8%)

10,50 [6,25-16]†

14 [9-22,50]†

7 [6-9]†

11 [7-17]†

Table 2. Comparison of patients with high and normal troponin levels.

29

P = 0,075 b

P < 0,001 a

P = 0,037 a

Mann-Whitney test, b Chi-Square Test, * Data are presented as mean ± Standard deviation (SD), † Data are presented as median
(interquartile range [IQR]).

Pneumonia due to COVID-19 was found on thorax CT of 72.5% of

All
hospitalized In Ward
patients (n = 1082)
(n = 1151)

all patients. 87.9% of the patients with elevated troponin level had

pneumonia on thorax CT. The presence of pneumonia on thorax CT
was found to be significantly higher in patients with elevated troponin levels (p < 0.001) (Table 2).

The mean age of the patients admitted to the ICU was 62.07 ±

16.21 years (Table 2). Patients who were admitted to the ICU were
significantly older (p < 0.001) (Table 3). 29% of the patients were
females and 71% were males admitted to the ICU (Table 3). The ICU

admission rate was 8.1% in males and %3.7 in females. The ICU ad-

mission rate was significantly higher in males (p = 0.002) (Table 3).

26.3% of the patients with troponin elevation were admitted to the
ICU. The ICU admission rate was significantly higher in patients with
elevated troponin levels (p < 0.001) (Table 3). Troponin levels of pa-

tients admitted to the ICU were found to be significantly higher (p <
0.001) (Table 3). 36.2% of the patients admitted to ICU had elevated
troponin levels. In patients admitted to the ICU, troponin levels of
patients with elevated troponin levels were found to be between 1.3
and 750.3 pg/ml.

Age (year)

In ICU
(n = 69)

p

54 [43-63]† 53 [42-62]† 62,07 ± 16,21* P < 0,001 a

Gender Male 606 (52,6%) 557 (91,9%)

49 (8,1%)

Patients with
high troponin
level

25 (26,3%)

Female 545 (47,4%) 525 (96,3%)
95 (8,3%)

70 (73,7%)

20 (3,7%)

P = 0,002 b
P < 0,001 b

Troponin
3,00
2,90
13,30
P < 0,001 a
Level (pg/ml) [1,70-6,20]† [1,70-5,60]† [6,50-48,45]†
Table 3: Comparison of patients admitted to ICU and infectious
a

diseases ward.

Mann-Whitney test, Chi-Square Test, † Data are presented as
b

median (interquartile range [IQR]), *Data are presented as
mean ± Standard deviation (SD).
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11 of females (55%) and 29 of males (59.2%) was intubated. There

mission increased, the total length of hospital stay and the length of

with elevated troponin levels admitted to ICU were intubated. Troponin

patients admitted to ICU, the area under the curve was 0.821, and the

was no statistically significant difference between the ages and genders
of intubated and non-intubated patients (Table 4). 72% of the patients

levels were between 1.3 pg/ml and 441.72 pg/ml in non-intubated pa-

tients, and between 1.5 pg/ml and 750.3 pg/ml in intubated patients.Ac-

cording to the troponin levels, no statistically significant difference was

found in intubation rates (Table 4). The troponin levels of the intubated

patients were significantly higher than patients who were not intubated
(p = 0.0018) (Table 4).

In ICU (All)
(v = 69)

Age (year)

Gender Male

Female

Patients with
high troponin
level

Non-intubated
(n = 29)

Intubated
(n = 40)

p

a
62,07 ± 16,21* 58,62 ± 14,12 * 64,58 ± 17,31 * P = 0,133

49 (71%)

20 (29%)

25 (36,2%)

20 (40,8%)
9 (45%)

7 (28%)

29 (59,2%)
11 (55%)

18 (72%)

P = 0,749

b

P = 0,075

b

ICU stay increased (Table 5). The ROC curve was drawn to determine
the effect level and cut off value of the troponin variable in COVID-19

standard error was found to be 0.028. The area under the ROC curve
was found to be statistically significant (p < 0.001). The cut-off value
for troponin is 6.85, the sensitivity of this value is 75.4% and the specificity is 80% (Figure 1) (Table 6). If the troponin level is more than

6.85 pg/ml, it indicates the requirement for intensive care unit admission due to severe COVID-19 with a sensitivity of 75.4%.
Spearman’s Length of stay in hospital
Rho
Length of stay iin ward
Length of stay in ICU

Correlation
coefficient

P

0,228

<0,001

0,165
0,440

<0,001
0,003

Table 5: Correlation analysis between troponin levels and length of
hospital stay.

Troponin
13,30
9,00
16,45
P = 0,018 c
Level (pg/ml) [6,50-48,45]† [4,35-17,50]† [8,22-81,12]†
a

Table 4: Comparison of intubated and non-intubated patients.

Independent sample t test, b Chi-Square Test, c Mann-Whitney test, *
Data are presented as mean ± Standard deviation (SD), † Data are
presented as median (interquartile range [IQR]).

The mortality rate in the whole patient group was found to be 2.1%. 31

patiets (2.1%) in the whole group had died. Troponin levels were normal

in 14 (45.2%) patients who died, and troponin levels were found to be
elevated in 17 patients (54.8%) who died. Mortality rates was significant-

ly higher in the patient group with elevated troponin levels (p < 0.001)
(Table 2).

Th emedian length of hospita lstay in the group with elevated troponin

levels was 11 [IQR: 7 - 17] days, and the median length of ICU stay was 14

Figure 1: ROC curve for the troponin variable of the patients in
ICU.

[IQR: 9 - 22.50] days. In the group with normal troponin levels, the medi-

AUC
(%95
Confidence
İnterval)

stay were significantly higher in patients with elevated troponin levels (p

0,821
(0,766-0,876)

an length of hospital stay was 7 [IQR: 5 - 9] days, and the median length of

ICU stay was 12 [IQR: 7.50 - 17] days. Total length of hospital stay and ICU
< 0.001, p = 0.037) (Table 2). The total length of hospital stay and length

of ICU stay was significantly increased in patients with elevated troponin
levels. It was determined that as the troponin levels of the patients at ad-

Cutt-Off

P

Sensitivity
(%)

Specificity
(%)

6,85

<0,001

75,4

80

Table 6: ROC curve for the troponin variable of COVID-19
patients admitted to the ICU.
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In the ROC curve drawn for the troponin variable of the COVID-19
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Patients with comorbid diseases accompanying COVID-19 disease

patients who died, the area under the curve is 0.896 and its standard

had a significantly higher rate of troponin elevation (p < 0.001) (Table

to be 7.55. The sensitivity of this value is 84.6%, and the specificity

artery disease (p < 0.001, p < 0.001, p < 0.001, p < 0.001) (Table 2). No

error is 0.031. The area under the ROC curve was found to be statisti-

cally significant (p < 0.001). The cut off value for troponin was found
is 83.9% (Table 7) (Figure 2). If the troponin level is more than 7.55
pg/ml, there is increased risk of mortality with a sensitivity of 84.6%.
AUC
(%95
Confidence
Interval)

0,896
(0,835-0,957)

Cutt-Off

7.55

P

Sensitivity (%) Specificity (%)

<0.001

84.6

83.9

Table 7: ROC curve analysis for troponin variable in COVID-19
patients who died.

2). The rate of troponin elevation was found to be significantly higher
in patients with hypertension, diabetes, hyperlipidemia and coronary
significant difference was found with troponin elevation in patients

with asthma (Table 2). Troponin levels in patients with comorbid diseases accompanying COVID-19 disease were found to be significantly

higher than patients without comorbid diseases (p < 0.001) (Table 8).
Troponin levels were found to be significantly higher in the patient

groups with hypertension, diabetes, hyperlipidemia and coronary

artery disease (p < 0.001, p < 0.001, p < 0.001, p < 0.001) (Table 8).
Median troponin levels were the highest in patients with coronary
artery disease (Figure 4). Median troponin levels were 7.4 pg/ml in
the group with coronary artery disease, 4.55 pg/ml in the group with
hypertension, 4.2 pg/ml in the group with hyperlipidemia, 3.5 pg/ml

in the group with type 2 diabetes and 2.0 pg/ml in the group with
asthma.
Gender

Figure 2: ROC curve for troponin variable in COVID-19 patients
who died.

727 patients (49.5%) had comorbid diseases accompanying CO-

VID-19. Hypertension was the most common comorbid disease.

27.9% of the patients were diagnosed with hypertension. 19.5% of
the patient had type 2 diabetes, 9.6% had hyperlipidemia, 5.5% had
asthma, 5.1% had coronary artery disease (Table 2) (Figure 3).

Comorbid
disease

Hypertension
Type 2
Diabetes

All patients
(n = 1468)

Troponin Level

Male
(n = 760, 51,8%)

2,90 [1,80-6,00]†

Femalen
(n = 708, 48,2%)

p
P < 0,001 a

2,20 [1,20-4,70]†

Yes (n = 727, 49,5%) 3,50 [1,90-8,40]† P < 0,001 a
No (n = 741, 50,5%) 2,10 [1,20-3,50]†

Yes (n = 410, 27,9%) 4,55 [2,50-9,47]† P < 0,001 a

No (n = 1058, 72,1%) 2,10 [1,30-3,82]†

Yes (n = 286, 19,5%) 3,50 [1,90-8,82]† P < 0,001 a

No (n = 1182, 80,5%) 2,40 [1,40-4,70]†

Hyperlipidemia Yes (n = 141, 9,6%) 4,20 [2,15-10,30]† P < 0,001 a

Asthma

No (=1327, 90,4%)
Yes (n = 81, 5,5%)

2,50 [1,40-4,70]†

2,00 [1,00-3,50]† P = 0,005 a

No (n = 1387, 94,5%) 2,70 [1,50-5,30]†

Coronary
Yes (n = 75, 5,1%) 7,40 [3,40-19,20]† P < 0,001 a
artery disease No (n = 1393, 94,9%) 2,50 [1,40-4,75]†
Hospitalisation Yes (n = 317, 21,6%) 1,60 [0,90-2,70]† P < 0,001 a
No (n = 1151, 78,4%) 3,00 [1,70-6,20]†

Pneominoa on Yes (n = 1064, 72,5%) 2,80 [1,70-5,90]† P < 0,001 a
thorax ct
No (n = 404, 27,5%) 2,00 [1,10-3,70]†

Admitted to
Figure 3: The most common comorbid diseases accompanying
COVID-19 disease in all group.

Ward
(n = 1082, 73,7%)

ICU (n = 69, 4,7%)

2,90 [1,70-5,60]†
13,30
[6,50-48,45]†

P < 0,001 a
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Intubation

Cliinical
outcome

a

Non-intubated
(n = 29, 2%)

9,00 [4,35-17,50]†

Healed
(n = 1437, 97,9%)

2,50 [1,50-4,80]†

Intubated
(n = 40, 2,7%)

Ex (n = 31, 2,1%)

16,45
[8,22-81,12]†

37,00
[8,60-100,50]†

P = 0,018 a

P < 0,001 a

Table 8: Comparison of the groups according to troponin levels.

Mann-Whitney test, † Data are presented as median (interquartile
range [IQR]).

32

Piccioni A., et al. troponin levels were found to be higher in patients

with severe COVID-19 [14,15]. The mortality rate was 2.1% in the

whole patient group. This rate was similar to that of the same period

of the Republic of Turkey Ministry of Health data. The mortality rate
was higher in the patient group with elevated troponin levels. Patients

with elevated troponin levels had longer total length of hospital stay
and length of ICU stay. In the study of Piccioni A., et al. elevated troponin levels were associated with higher mortality [15]. We found that

increase in troponin levels were associated with an increase in length

of hospital stay and icu stay. We found that 49.5% of the patients had

an associated comorbid disease. Hypertension was the most common comorbid disease. Troponin elevation rate and troponin levels

were significantly higher in COVID-19 patients with comorbids when
compared with COVID-19 patients without comorbid disease. Median

troponin levels were found to be the highest in patients with coronary
artery disease among comorbid diseases. This might be due to the fact

that the heart and endothelium are more susceptible to inflammatory
and prothrombotic mechanisms in these patients.

Currently, the mechanism of cardiac troponin elevation in COV-

ID-19 disease is not fully understood. As with other viral infections,
it is possible that SARS-CoV-2 directly causes myocardial damage,

but no evidence has yet been found for this. The underlying pathoFigure 4: Median troponin levels in COVID-19 patients with
comorbid disease.

Discussion
In our study, we found the troponin level to be high in 6.7% of all

COVID-19 patients. This rate was found to be higher in some studies

with a smalled sample size. Patients with high troponin levels were
older.This might be due to the accompanying comorbid conditions
and the fact that the heart and endothelial structure are more vul-

nerable with advanced age. Troponin was higher in patients requiring hospitalization. Troponin levels were higher in patients with CO-

VID-19 associated pneumonia on thorax CT. The rate of ICU admission

was higher in the patient group with high troponin levels. Troponin

levels were found to be higher in patients admitted to the ICU. The
troponin levels of the intubated patients were higher than patients
who were not intubated. We found higher troponin levels in patients

who required intensive care unit due to severe COVID-19. Similar results were found in some studies. In the studies of Shi S., et al. and

physiology suggests an inflammatory response, as many COVID-19
patients have concomitant elevations in acute phase reactants such
as c-reactive protein (crp) and ferritin. It may also be due to immune
mechanisms as a result of cytokine increases. COVID-19 disease most

frequently affects the lungs and causes pneumonia and respiratory
failure. Hypoxia, hemodynamic disturbances, cardiac adrenergic over-

stimulation in these patients may also cause troponin elevation. It is
known that thrombotic processes are activated in COVID-19 disease.

The cases such as pulmonary embolism or microthrombotic disease

which occurs as a result of activation of prothrombotic mechanisms
can cause troponin elevation in COVID-19 patients.

Study Limitations: The limitations of our study are the small num-

ber of patients and the fact that it is a single center study. Multicenter

and comprehensive studies involving more patients and long-term
follow-up data are required.

Conclusion

The prognosis is worse in COVID-19 patients with elevated tropo-

nin level. The higher the troponin level, the worse the clinical course
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is. Inthe presence of othercomorbiddiseases, thetroponinelevation

rate andtroponinlevelincreasefurther. We found that troponin level

has a prognostic significance in COVID-19 patients. Troponin test
can be used as a predictor of prognosis as a result of evaluating the
importance of troponin elevation in long-term follow-up results
with more comprehensive studies in the future.
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