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Aim: Aim of this study was to assess the long-term (1 year) predictive value of

high-sensitive Troponin T (hsTnT) in COVID-19 affected, hospitalised patients.

Methods: Between 5 March 2020 and 31 March 2020, 87 consecutive patients hos-

pitalised at University Clinical Centre of the Republic of Srpska due to SARS-CoV2-

caused pneumonia, in whom hsTnT was measured, were included. The Kaplan-Meier

analysis was used to assess differences in all-cause mortality between the groups.

Independent predictors of all-cause mortality were identified through univariate-

and multivariate Cox regression analysis.

Results: Compared with patients who had normal hsTnT levels, patients with raised

hsTnT were significantly older (70.7 £ 13.23 vs 49 + 15.29; p < 0.001). Glucose values

were significantly increased in patients with raised hsTnT (9.29 £ 5.14 vs 6.76 + 2.46

[4.1-5.9] mmol/L; p = 0.005), as well as serum creatinine (179.07 + 225.58 vs 87.53

+18.16 pmol/L; p = 0.01), hsTnT (187.43 + 387.29 vs 7.58 * 3.40 pg/mL; p = 0.003),

D-dimer (5.94 + 13.78 vs 1.04 + 1.26 [0-0.50] mg/L; p = 0.024), C-reactive protein

(125.92 + 116.82 vs 69.97 + 73.09) [< 5.0] mg/L; p = 0.009) and calcium (1.32 + 0.46

vs 1.03 £ 0.173 [2.20-2.65] mmol/L; p = 0.001). Kaplan-Meier analysis revealed that

the number of all-cause deaths at 1 year was 19 of whom 18 were presented with

elevated hsTnT (log-rank p < 0.001). When univariate Cox regression was applied,

multiple predictors of all-cause mortality have been identified ie age, haemoglobin,

haematocrit, urea, CK-MB as well as hsTnT. In a multiple regression model, hsTnT i Correspondence:

remained an independent predictor of poor outcome. : E%Q;i:ﬂ'iiggmed uniblorg
Conclusion: Results from this study showed that the value of hsTnT during hos- ' ' R
pitalisation is possibly associated with long-term poor outcome of COVID-19 pa-

tients. Therefore, hsTnT may appear as a surrogate factor to differentiate between

patients at high risk who need more intensive follow-ups. ARTICLE INFO
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Introduction

Since December 2019, the humanity is constantly es illness known as Coronavirus disease 2019
under affection of Severe acute respiratory syn- (COVID-19). As the first cases were recorded in
drome coronavirus 2 (SARS-CoV-2), which caus- Wuhan, Hubei Province, China no one assumed it
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would have impact in global proportions. The new
virus has caused a lot of repercussions in all seg-
ments and spheres of human lives, such as health
issues, economic consequences and changes in
global politics. All over the globe, the new virus
has spread onto (over) 223 countries (areas, ter-
ritories) and infected 120,164,106 people to this
day. Due to absence of specific treatment, a total
0f 2,660,422 people died because of infection, and
these numbers continue to rise every day.! In the
Republic of Srpska, first case of SARS-CoV-2 was
registered on 5 March 2020. Since then, there
were 47,993 confirmed cases, from which 2,420
people died, and 37,342 have successfully reco-
vered.?

Until now, many impacts of SARS-CoV-2 to the hu-
man body were found.! Infection can be asymp-
tomatic, it may have mild, moderate or severe
symptoms, or it could have symptoms of critical
illness (acute respiratory distress syndrome, re-
spiratory failure, shock or multiorgan system
dysfunction). Respiratory symptoms are the main
manifestation of COVID-19 infection, but the evi-
dence also indicates affection of many other sys-
tems: cardiovascular, gastrointestinal, nervous, as
well as renal, endocrine and haematological man-
ifestations.! The heart symptomatology varies,
starting with increased serum levels of heart-spe-
cific enzymes, over various kinds of arrhythmias
all the way to myocardial injury. There were also
reported isolated cases of COVID-19-induced
myocarditis, probably caused by direct myocar-
dial injury of SARS-CoV-2. The fact that angio-
tensin-converting enzyme 2, the receptor SARS-
CoV-2 uses, is significantly increased in cardiac
tissue, support this thesis.® One study found that
16.7 % COVID-19 infected patients suffered from
arrhythmias, while 7.2 % had severe myocardial
injury.*

Despite global dissemination, neither the treat-
ment or the specific predictive factors (especially
in along-term) have been found or strictly defined
yet. Therefore, in order to establish correlation
between specific parameters and organ systems
(cardiovascular primarily) it was decided to gath-
er a group of COVID-19 affected patients and did
a follow-up study during the time of 365 days (1

year).
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Methods

Study population

Between March 5, 2020 and March 31, 2020, con-
secutive patients hospitalised at University Clini-
cal Centre of the Republic of Srpska due to SARS-
CoV2-caused pneumonia, in whom high-sensitive
Troponin-T (hsTnT) was measured, were included
(Figure 1). The study group comprised of patients
with polymerase-chain-reaction (PCR)-confirmed
infection only. The study was approved by the
local ethics committee. Since this was an obser-
vational (ie, non-interventional) study, informed
consent had been waived.

e )
Tested: 1402

PCR -: 1070

outpatient clinic: 245
hsTnT not done: 38

Figure 1:

Enrolled: 87

Study flow chart
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Data collection

Data acquisition consisted of separate entries for
classical factors of affected person history, cardio-
vascular threat factors, laboratory exams and data
on long-term 1-year follow-up. Laboratory values,
which included hsTnT have been collected at ad-
mission as well as during hospitalisation. Peak
values for hsTnT were used for calculation. Elec-
trocardiogram (ECG) was not routinely record-
ed due to logistic reasons. Follow-ups have been
retrieved from electronic and written records, as
well as by phone contacts.

Patients were divided into two groups ie tropo-
nin-negative (hsTnT < 14) and troponin - positive
(hsTnT = 14). During the one-year follow-up of
the initial presentation, data on all-cause death
were acquired.

Statistical analysis

Statistical analysis was performed using SPSS
(Version 25; MAC). Descriptive statistics were
given as mean plus standard deviation or median
plus interquartile range, based on the distribution,
which was tested by Kolmogorov-Smirnov test.



Categorical variables were presented as a num-
ber with a percentage and tested by Chi-squared
test. Differences between means were assessed by
the Student's t-test when normally distributed ie,
Mann Whitney U-test when normal distribution
could not be found. Kaplan-Meier analysis was
used to assess differences in all-cause mortality
between the groups. Independent predictors of
mortality were identified through univariate- and
multivariate Cox regression analysis.

Results

Patient characteristics

A total of 87 patients were included in this study,
44 of them (50.5 %) with raised hsTnT, and 43
(49.4 %) had normal hsTnT values. The medi-
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an age of patients was 63 years (range, 22 - 88
years). Compared with patients who had normal
hsTnT levels, patients with raised hsTnT were sig-
nificantly older (70.7 (£ 13.23) vs 49 (* 15.29); p
<0.001). Among these patients, fever (67 patients
or 77 %) was the most common symptom. Cough,
shortness of breath, fatigue and muscle pain were
present in 44 patients (50.6 %), 39 patients (44.8
%), 51 patients (58.6 %) and 33 patients (37.9
%), respectively (Table 1). Headache (8 patients
[9.2 %]), nausea (8 patients [9.2 %]) and diar-
rhoea (16 patients [18.4 %]) were rare. The most
common coexisting conditions were diabetes
(22 patients [25.3 %]) and hypertension (46 pa-
tients [52.9 %]). Six patients (6.9 %) had central
nervous system disease, 2 (2.3 %) had liver dis-
ease, 9 patients (10.3 %) had renal disease and 8
patients (9.2 %) had problems with respiratory
system. Twenty-seven patients (31 %) had heart
issues, 10 of them ischaemic (11.5 %) and 11 of
them (12.6 %) had some form of cardiomyopathy
(Table 1).

Table 1: Baseline characteristics of hospitalised patients positive for COVID-19 related to hsTnT values

Variable hsTNT <14.0 hsTNT > 14.0 p-value Total Variable hsTNT <14.0 hsTNT > 14.0 p-value Total
Gender Carcinomas)
Male 34 29 0.170 63 No 43 37 0.006
Female 9 15 24 Yes 0 7
Age Fever
0-50 19 4 0.000 23 No 3 9 0.034
> 50 24 40 64 Yes 39 28
Diabetes mellitus Cough
No 37 2. 0016 65 No 12 16 03%4 28
Yes 6 16 22 Yes 24 20 44
Dyslipidaemia Shortness of breath
No 41 39 0250 80 No 2 16 0092 40
Yes 2 5 7 Yes 16 23 39
Arterial hypertension Fatigue
No 31 10 0.000 41 No 15 13 0580 28
Yes 12 34 46 Yes 24 27 51
CNS disease Muscle pain
No 40 41 0.977 81 No 20 21 0451 41
Yes 3 3 6 Yes 19 14 33
Liver disease Headache
No 43 42 0.157 85 No 30 28 0.567 58
Yes 0 2 2 Yes 5 3 8
Kidney disease Nausea
No 41 37 78 No 35 32 0.905
Acute renal failure 0 1 0.158 1 Yes 4 4 s
Chronic renal failure 0 4 4 Diarrhoea
Other 2 2 4 No 35 28 0197 83 .
Lung disease Yes 6 10 16
No 41 38 79 Pneumonia
Obstructive lung disease 1 5 0250 6 No 3 5
- 0.329
Bitver 1 1 2 Unilateral 7 3
Heart disease Bilateral 32 35 67
No 41 19 60 hsTnT: high-sensitive Troponin-T, ref values: < 14.0 pg/mL; red colour: statis-

Ischemic heart disease

0.000

2
Valvular heart disease 0 3 3
Cardiomyopathy 0 1 11
Other 0 3 3

tical significance;
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Table 2: Laboratory findings of hospitalised patients positive for — (~ A
COVID-19 related to hsTnT values
Variable hsTNT < 14.0 hsTNT > 14.0  p-value X
Gender 58.33 + 16.80 65.91 + 19,08 0.074 g -
Age 49 +15.29 70.7 +13.23 0.000 §
Erythrocytes x10'2 (per L) 4.76 = 0.65 412 +1.21 <0.001 ; hSTT> 140 pg/mL 5o o
Haemoglobin (g/L) 14158 +13.42 12048 +2.89  <0.001 :
Haematocrit (L/L) 0.43 +0.05 0375+01  <0.001 0
Platelets x 10° (per L) 201167073  24509+11045  0.030 T <Ba0p/L
Leukocytes x 10° (per L) 6.41+ 262 9.44 + 546 0002 | o=
Neutrophils (%) 700 £17.0 77.0 +22.25 0.076 Follow-up days)
Lymphocytes (%) 18.86 + 9.66 13.73£9.25 0.013 & J
Monocytes (%) 10.33 +15.19 7.02 445 0.170 Figure 2: Kaplan-Meier analysis. The cumulative incidence
Eosinophils (%) 0.55 = 0.98 0.88 = 1.67 0.270 rates of all-cause death between patients with and without el-
Basophils (%) 0.14 +0.355 0.16 + 0.370 0.860 evated high-sensitive Troponin T at 1-year follow-up
Glucose (mmol/L) 6.76 + 2.46 9.29+5.14 0.005
BUN (mmol/L) 5.06 +1.69 201856  <0.001 - N
Creatinine (umol/L) 88.0+22.0 115.0 £ 85.0 < 0.001
AST (UID) 4591 +27.39 5573+5518  0.303
ALT (UL) 51.16 + 45.15 54.08 + 63.53 0.810 ,
GGT (U/D) 76.73+101.32  11558+10073  0.274 g
LDH () 307.77+ 13464 36820+ 15499  0.060 g ok oot
CK (UL 3534048897  39463+60218 0728 £ -
CK-MB (UL) 22.28 +15.42 29.13 + 18.68 0.101 i ekl
HsTnT (pg/mL) 758 £3.40 1874338729  0.003 N B
Feritin (ug/L) 141392 +1797.97 2253.37 +4293.38  0.380 heTaT < 140 pgmt.
D-dimer (ug/L) 1.04+1.26 594 +13.78 0.024 —
CRP (ma/L) 69.97 + 73.09 12592 +11682  0.009
PCT (ng/ml) 0.308+0.73 6532837 0333 L e )
Sodium (mEq1) 139.30+2.82 13940+545 0914 Figure 3: Kaplan-Meier analysis. The cumulative incidence
Potassium (mmiol) 449=0.59 4685+ 0.75 0.281 rates of all-cause death between patients with and without el-
Calcium (mmol/L) 108+ 0.173 132+046 0001 evated high-sensitive Troponin T at 30-days follow-up
Chioride (mmol/L) 107.56 = 6.73 107.69 = 8.64 0.937
Lactate (mmol/L) 3.38+1.07 369+1.20 0.253

*BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; GGT, gamma-glutamyltransferase; LDH, lactate dehydroge-
nase; CK, creatine kinase; CK-MB, creatine kinase — myocardial band; hsTnT,
high sensitive troponin T; CRP, C-reactive protein; PCT, procalcitonin; red co-
lour: statistical significance;

Laboratory findings

Compared with patients who had normal hsTnT
levels (Table 2), patients with raised hsTnT had
lower red blood cell count (average, 4.11 + 0.77)
vs 4.83 + 0.49 [4.00-6.3 x 10*?] cells/L; p < 0.001),
haemoglobin count (120.48 (+ 2.89) vs 141.58
(¥ 13.42) [120-180] g/L; p < 0.001), haematocrit
count (0.37 £ 0.065) vs 0.42 + 0.039) [0.40-0.52]
L/L; p < 0.001), higher platelet count (245.09 *
110.45vs 201.16 + 70.73) [140-440 x 107] cells/L;
p = 0.03) and higher white blood cell count (9.44
+ 5.46 vs 6.41 + 2.62 [4.0-10.0 x 10°] cells/L; p =
0.002), but lower lymphocyte count (13.73 £ 9.25
vs 18.86 * 9.66) [20.0-45.0] %; p = 0.013); oth-
er leucocyte fractions did not differ significantly
(neutrophils, monocytes, eosinophils, basophils).
Glucose values were significantly increased in
patients with raised hsTnT (9.29 + 5.14 vs 6.76 +
2.46 [4.1-5.9] mmol/L; p = 0.005), as well as cre-
atinine (179.07 + 225.58 vs 87.53 + 18.16) [59-
104] umol/L; p=0.01), hsTnT (187.43 £ 387.29 vs

7.58 (* 3.40) [pg/mL]; p = 0.003), D-dimer values
(5.94 + 13.78) vs 1.04 + 1.26 [0-0.50] mg/L; p =
0.024), C-reactive protein levels (125.92 + 116.82
vs 69.97 £ 73.09 [<5.0] mg/L; p = 0.009) and calci-
um levels (1.32 £ 0.46 vs 1.03 £ 0.173) [2.20-2.65]
mmol/L; p = 0.001). The liver enzymes (aspar-
tate-aminotransferase, alanine-aminotransferase,
gamma-glutamyl transferase) as well as other
heart-specific enzymes (lactate-dehydrogenase,
creatine-kinase, creatine-kinase myocardial band,
lactate), ferritin, electrolytes (sodium, potassium,
calcium and chloride) - showed no significant dif-
ference between the target groups.

All-cause mortality and predictors analysis

The number of all-cause deaths at 1 year was 19
of whom 18 were presented with elevated hsTnT
(log-rank p < 0.001; Figure 2). The vast majority
of deaths occurred in the first 30 days (Figure 3).
When univariate logistic regression was applied
(Table 3), multiple predictors of all-cause mortali-
ty have been identified, ie age (p = 0.003), haemo-
globin (p = 0.007), haematocrit (p = 0.017), urea
(p = 0.030), CK-MB (p = 0.001) as well as hsTnT
(p = 0.002). In a multiple regression model, hsT-
nT was identified as an independent predictor

99
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Table 3: Univariate and multivariate Cox regression analysis of mortality predictors of hospitalised
patients positive for COVID-19

i Univariate regression Multivariate regression
Variable
HR Cl 95 % p HR Cl 95 % p
Gender 1.223  0.465-3.217 0.684
Age 1.059 1.020-1.099  0.003 1.047 0.958-1.143 0.314
Erythrocytes 0453 0.255-0.804  0.007 1.842 0.105-32.212 0.676
Haemoglobin 0976 0.956-0.995 0.015 1.014 0.861-1.195 0.868
Haematocrit 0.000 0.000-0.210  0.017 0.000 0.000-1.499E+15 0.417
Platelets 0.998 0.993-1.003  0.476
Leukocytes 1.000 0.906-1.103  0.996
Neutrophils 1.002 0.979-1.026  0.857
Lymphocytes 0969 0.922-1.019 0.222
Monocytes 0926 0.831-1.031  0.162
Eosinophils 0.814 0516-1.284  0.375
Basophils 0.038 0.000-13.445 0.274
Glucose 1.052 0.966-1.146  0.242
BUN 1.049 1.005-1.095  0.030 0.880 0.731-1.060 0.178
_Creatinine 1.001..0.999-1.003 0514
AST 0.991 0.975-1.007 . 0.266
ALT 0.994 0.982-1.006 0.348
LDH 1.001 0.999-1.004  0.339
GGT 1.003 0.999-1.008 0.155
CK 1.000 0.999-1.001 0.722
CK-MB 1.035 1.015-1.056  0.001 1.055 1.024-1.087 0.000
hsTnT 10.189 2.351-44.147  0.002 1.621 1.202-1.822 0.001
Feritine 1.000 1.000-1.000  0.100
D-dimer 1.001 0.960-1.043 0975
CRP 0.999 0.994-1.004  0.690
PCT 0.991 0.948-1.037  0.708
Sodium 0.988 0.886-1.103  0.833
Potassium 1186 0.613-2293  0.613
Calcium 1650 0.601-4532  0.331
Chloride 1.011  0.950-1.075  0.739
_Lactate 1.300 0.909-1.860  0.150
Diabetes mellitus 1.363 0.518-3.586  0.531
Arterial hypertension 3.864 1.282-11-650 0.016 0.682 0.069-6.767 0.744
Dyslipidaemia 0618 0.082-4.627  0.639
Heart disease 1.703 1.283-2260  0.000 1.127 0.671-1.895 0.651
CNS disease 3657 1.061-12.599  0.040 992.742 21.287-46298.101 0.000
Kidney disease 1.075 0.757-1.527  0.687
Pulmonary disease 1490 0816-2722 0.19%4
Liver disease 2.753 0.366-20.698 0.325
Cancer 3784 1.251-11.452 0.018 3.300 0.469-23.193 0.230
Fever 0.225 0.087-0.583  0.002 0.400 0.083-1.919 0.252
Cough 0.864 0.300-2491  0.787
Shortness of breath 2253 0.845-6.003  0.104
Fatigue 1702 0613-4726  0.308
Muscle pain 0.708 0.257-1.949  0.504
Headache 2221 0.610-8.087  0.226
Nausea 0.565 0.074-4.294  0.581
Diarrhoea 0555 0.126-2.444  0.437
Pneumonia 1.407 0.596-3.319  0.436

BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyl-
transferase; LDH, lactate dehydrogenase; CK, creatine kinase; CK-MB, creatine kinase — myocardial band; hsTnT, high
sensitive troponin T; CRP, C-reactive protein; PCT, procalcitonin; CNS, central nervous system; red colour: statistical
significance; HR, hazard ratio; Cl, confidence interval;
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Log-rank p<0.001

All-cause mortality (%)
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Follow-up (days)
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Figure 4: Kaplan-Meier analysis. The cumulative incidence
rates of all-cause death stratified by high-sensitive Troponin T
terciles at 1-year follow-up

of poor outcome. In addition, the value of hsTnT
correlated well with incidence of mortality (Ka-
plan-Meier analysis by hsTnT terciles — Figure 4).

Discussion

To our best knowledge, this study represented
firstreport with follow-up of 1 year. It was shown
that correlation exists between elevated hsTnT
value and mortality in patients with COVID-19.
After 1 year of hospitalisation, the value of hsTnT
higher or equal than 14.0 pg/mL was associated
with high risk of mortality in the studied popu-
lation.

Cardiac troponin is one of the most important
biomarkers in indication of cardiac injury. The
troponin complex regulates the contraction of
striated muscles and consists of three subunits
- troponin C, troponin T and troponin I. In this
region, troponin T is mostly used in diagnosis of
cardiac injury. After myocardial injury, troponin
starts to rise in peripheral blood within three to
four hours and stays increased for ten to fourteen
days. The result of modification of the fourth gen-
eration of cardiac assay is the new highly sensi-
tive troponin, which is capable of detecting more
subtle elevations indicative of cardiac injury. The
normal range for high-sensitive troponin T in pe-
ripheral blood is up to 14 pg/mL.° The role of tro-
ponin in COVID-19 in uncertain. In the Mayo clinic
analysis of 367 patients, elevations of hsTnT were
in 95 % due to isolated myocardial injury. Most
increases are due to either chronic illness such as
heart failure or renal disease, followed by acute
aetiologies such as critical illness or sepsis. Myo-

carditis was rare; it was suspected as a potential
cause of myocardial injury in only 3 patients and
the diagnosis was not proven with cardiac mag-
netic resonance or biopsy.® But in the Mayo clinic
study elevated hsTnT were not predictor of mor-
tality, just of events. Another studies from China,
however, showed significant impact of troponin
on mortality. Multivariate Cox regression analy-
sis on 1,717 patients from the Tongji Hospital and
the Hubei Xinhua hospitals identified troponin I
as an independent predictor of 30-day mortality.’
In-hospital mortality was 10-fold higher in hos-
pitalised patients with COVID-19 in Wuhan with
myocardial injury (high-sensitive cardiac tro-
ponin above the 99®-percentile upper reference
limit) which may reflect illness severity due to
myocardial oxygen supply-demand imbalance.®
In this study of 87 patients who were hospital-
ised a year ago in University Clinical Centre of
Republic of Srpska, the value of hsTnT was moni-
tored and it was tried to establish the correlation
between its value and outcome of hospitalised
patients. It was found that 44 out of 87 (50.5 %)
hospitalised patients had hsTnT value higher
than 14.0. The highest measured hsTnT was 2126
pg/mL and the lowest was 3 pg/mL. The num-
ber of death cases was 19, while 18 of them were
presented with high value of hsTnT. This finding
showed that the value of hsTnT is possibly associ-
ated with outcome of COVID-19 positive patients.
The factor that contributes to high mortality
and cardiac damage was age: out of 44 patients
with elevated hsTnT, 40 of them were older than
50 years (Table 1). It is a strong predictor in uni-
variate regression model (p = 0.003) (Table 3).
Among 46 patients with chronic arterial hyper-
tension, 34 of them (73.9 %) had hsTnT values over
14.0 pg/mL. Among 19 death outcomes, 15 of them
(78.9 %) were presented with arterial hyperten-
sion and all of them had elevated hsTnT (the low-
est 14.5 and the highest 2126 pg/mL). Also, the
study found that among 22 patients with diabe-
tes, 6 had death outcome (27.2 %), and all 6 were
presented with hsTnT levels over 14.0 (range be-
tween 18.6 - 2126 pg/mL).

Based on many previous studies, angioten-
sin-converting enzyme 2 (ACE,) is a human cell
receptor with a strong binding affinity to the
Spike protein of the SARS-CoV-2, and ACE, is also
highly expressed in heart, so it can be assumed
that COVID-19-induced cardiac injury might be
mediated by ACE,’ Autopsy report from other
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study showed interstitial mononuclear inflam-
matory infiltrates in heart tissue. Inflammatory
biomarkers were significantly increased in pa-
tients with cardiovascular diseases, indicating
that inflammatory cell necrosis promoted in-
flammatory response and led to cytokine storm
damage to the myocardium, which can be severe
and even lead to fulminant myocarditis.* More-
over, the systemic inflammatory response may
trigger rupture or erosion of coronary plaques
in patients with underlying coronary artery dis-
ease.!> ! The overall mortality rate in this study
was 21.8 % (19 out of 87 patients). Similar find-
ings were found in a meta-analysis of 12,262 pa-
tients from 13 studies where mortality rate was
23 % (20-26 %). Elevated troponins were found
in 31 % (23-38 %) with clear association with in-
creased mortality (odds ratio 4.75, CI 4.07-5.53;
p < 0.01) suggesting that chance of mortality is
45 % in patients with elevated troponin and 14
% in patients with non-elevated troponin.'? In-
terestingly enough, the correlation was not influ-
enced by age (p = 0.218), male gender (p = 0.707),
hypertension (p = 0.182), diabetes (p = 0.906) or
coronary artery disease (p = 0.864).

Recently, in a meta-analysis of 51 studies,'® el-
evated troponin values were associated with
a higher risk of subsequent death during hos-
pitalisation (RR 2.68, 95 % CI 2.08-3.46). The
same analysis showed that after adjustment for
confounders, troponin was an independent pre-
dictor of mortality in multivariable analysis.!
These results revealed similar predictive perfor-
mance in a long-term follow-up (HR 1.621, 95 %
CI 1.202-1.822). Even more interesting is the fact
that the meta-analysis found a post-test probabil-
ity of death about 42 % for patients with raised
troponins on admission (in this analysis 18 out of
44 patients (40.9 %) with hsTnT = 14 died during
follow-up). Another cohort study which included
1,053 patients with COVID-19 revealed that tro-
ponin I higher than 0.34 ng/mL was strong inde-
pendent predictor of 1-month mortality (OR 4.38;
p < 0.001). Patients with a mortality score using
hypoxia at admission, age, and troponin I eleva-
tion, age (HA2T2) = 3 had a 1-month mortality
of 43.7 % whereas the remaining population had
mortality of 5.9 % (AUC 0.834).
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Limitations

This study has some limitations. Because of the
observational and retrospective nature of the
study, data collection may be incomplete. Some
data were missing at the beginning of research,
ie hypoxia measurements were not done in all
patients. Furthermore, due to logistic reasons
additional diagnostic tests were not routinely re-
corded to rule out STEMI or NSTEMI, ie ECG and
echocardiogram. Since this was not arandomised
trial, there was no possibility to exclude the po-
tential selection bias. The sample size was small,
however, follow-up at one year was collected.

Conclusion

e N
1. Elevated values of highly sensitive tro-

ponins represent state of myocardial inju-
ry, which was notrare and strong predictor
in COVID-19 patients.

2. There are multiple conditions, such as
worsening of chronic ischaemia or acute
inflammation, which can lead in troponin
increase.

3. High-sensitive Troponin T may appear as a
surrogate factor to differentiate between
patients at high risk who need more inten-
sive follow-up.
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