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ABSTRACT

Background: COVID-19 is a new disease caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). COVID-19 became a pandemic disease that killed 4 million people for
almost 2 years. COVID-19 patients with comorbidities or risk factors are more prone to have a
worse prognosis, one of which is a heart disease which can be checked through troponin I values.
This study aims to determine the relationship between troponin I levels and mortality in patients
with COVID-19.

Subjects and Method: This study includes a meta-analysis by searching for articles from
databases such as Science Direct, Springer, Google Scholar, and PubMed using the keywords:
troponin I, cohort, fatality, cardiac biomarker, death, coronavirus, COVID-19 mortality, and
COVID-19. Ten accredited articles published between 2019-2021 were included for meta-analysis.
The subjects of this study were 10,499 COVID-19 patients. The intervention in this study was high
troponin I levels, while the comparison was normal troponin I levels. The outcome of this study is
mortality in COVID-19 patients. Data processing using Review Manager software version 5.3 for
the relationship between troponin I levels and mortality in COVID-19 patients.

Results: From a meta-analysis of 10 primary research articles in China, Spain, New York (United
States), France, Turkey, and Philadelphia (United States) showed an association between high
troponin I levels and an increased risk of mortality in COVID-19 patients (aOR= 3.07; 95% Cl=
1.68 to 5.61; p<0.003).

Conclusion: High troponin I levels increase the risk of mortality in COVID-19 patients.
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BACKGROUND

COVID-19 is a new disease caused by the
severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), also called corona-
virus (Pane, 2021a). This coronavirus infec-
tion was first discovered in Wuhan, China,
in December 2019. Also, on January 30,
2020, WHO sounded the public health

e-ISSN: 2549-0265

emergency alarm that became the concern
of the whole world, namely the Public
Health Emergency of International Concern
(PHEIC). This virus is contagious quickly;
in just a few months, it has spread to almost
all countries, including Indonesia (Pane,
2021b).
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As of September 24, 2021, as many as
219 million people in the world have con-
firmed COVID-19, with more than 4 million
people have died from this new pandemic
disease. Meanwhile, in Indonesia alone, 4
million people were found to be positive for
COVID-19, with 140 thousand of them
declared dead (Levani et al., 2021; WHO,
2021).

COVID-19 patients with comorbidities
or risk factors are more prone to poorer
prognoses. The results of Satria's research
found that COVID-19 patients who died
with risk factors based on comorbidities,
the heart of 12 patients observed was seven
people (58.33%) died (OR= 4.32, p= 0.009)
(Satria, 2020).

One of the heart diseases that cause
high mortality is coronary heart disease, by
considering troponin I examination as an
indicator of initial diagnosis. Troponin I
showed highly specific results against myo-
cardial tissue damage. Thus, high troponin
levels in COVID-19 patients have a close
relationship with the death of COVID-19
patients with comorbid heart disease.

Researchers will analyze the meta-
analysis of ten empirical literature to see
the relationship between troponin I levels
and the risk of mortality in patients with
COVID-19.

SUBJECTS AND METHOD

1. Study Design

This study uses primary data collection by
conducting searches on journal articles on
the internet, by utilizing accredited journal
facilities such as Google Scholar, Springer
Link, Science Direct, and PubMed.
Researchers used the keywords "troponin I"
AND "mortality COVID-19", "troponin I"
AND "mortality Coronavirus", "troponin I"
AND "COVID-19", "troponin I" AND
"COVID-19" AND "cohort", "troponin I"
AND '"fatality COVID-19", "troponin I"
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AND "fatality Coronavirus", "troponin I"
AND "death COVID-19", "troponin I" AND
"death Coronavirus", "cardiac biomarker"
AND "mortality COVID-19", "cardiac bio-
marker" AND "mortality Coronavirus",
"cardiac biomarker" AND "fatality COVID-
19", "cardiac biomarker" AND "fatality
Coronavirus", "cardiac biomarker" AND
"death COVID-19", "cardiac biomarker"
AND "death Coronavirus".

2. Inclusion Criteria

The inclusion criteria for articles that can be
reviewed are full-paper articles with cohort
study research methods, both prospective
and retrospective.

Selected articles presented the final
adjusted odds ratio (aOR) results, articles
that analyze data in multivariate form,
articles that discussed troponin I levels and
mortality in patients with COVID-19.

3. Exclusion Criteria

The articles using bivariate analysis with
crude OR, mean differences, descriptive
studies, and meta-analyses or systematic
reviews were excluded.

4. Operational Definition of Variable
The search for articles was carried out by
considering the PICO model's eligibility
criteria. The population in this study were
patients who were declared to have COVID-
19 (Murti, 2018).

Troponin I is a type of cardiac enzyme
that is sensitive and specific to damage

to the heart muscle. Here, the respon-
dent determines whether the troponin I
value is normal or high.

COVID-19 patient mortality here is
determined by the death status of
patients diagnosed with COVID-19.

5. Instruments

The stages of this research followed the
PRISMA flow diagram (Figure 1). The
assessment of the quality of research arti-
cles was used the Critical Appraisal Check-
list for Cohort Study by The Joanna Briggs
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Institute (JBI).

6. Data Analysis

After these criteria were met, the research-
ers processed the data using the Review
Manager software version 5.3 to determine
the correlation between troponin I level
variables and mortality in COVID-19 pati-
ents. In addition, researchers also limit the
journal articles that used to be publications
between 2019-2021 or since COVID-19 was
discovered.

RESULTS

The characteristics of this meta-analysis re-
search are described in Table 1.

A. Forest Plot

The interpretation of the results of a meta-
analysis study of the relationship between
troponin I levels and mortality of COVID-19
patients can be seen in the Figure 2 forest
plot. Based on the results of the analysis in

Articles identified

the figure, it can be seen that 9 out of 10
articles reported that high troponin I levels
in COVID-19 patients could affect the inci-
dence of mortality. There was high hetero-
geneity between the primary studies (I2=
97%; P<0.001), so the random-effects mo-
del was used in this study. In data analysis
in the forest plot, high troponin I levels
could increase the mortality of COVID-19
patients by 3.07 times compared to COVID-
19 patients with normal troponin I (aOR=
3.07; 95% CI= 1.68 to0 5.61; p<0.003).

B. Funnel Plot

Figure 3 showed that there is a publication
bias where the distribution of plots between
the right and left of the graph is asymmetri-
cal, and the number of right and left plots is
not the same, i.e. there are three plots on
the left and five plots on the right, and two
plots on the middle line.

through database search
(n=1,062)

Filtered articles
(n=162)

!

Full articles excluded
with eligible criteria

(n=131)
|

Articles included in the
systematic review and
meta-analysis (n= 10)

Delete duplicate data
(n=351)

Articles issued (n= 202)
Irrelevant title (n= 314)
Not a cohort study (n= 28)
Article not full text (n= 5)

Full articles issued with reasons
(n=64)

Article does not include aOR
(n=57)

Figure 1. PRISMA Flow Diagram
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Table 1. Description of the source of the relationship between troponin I levels and mortality of COVID-19 patients

Author Title Country Study Sample Population Intervention Comparison (C) Outcome
(Year) Design Size Pr) (0)) (0)
. Cardiac troponin I is an independent .
glgsé)a L predictor for mortality in hospitalized China i{;ﬁgﬁziﬁg\ze 311 C;)t}gnli_lg High TroponinI  Normal Troponin I Mortality
patients with COVID-19 y P
Romualdo et Cardiac troponin and COVID-19 severity: . Retrospective COVID-19 . . . .
al. (2021) Results from BIOCOVID study Spain cohort study 1,280 patient High Troponin I Normal Troponin T Mortality
Troponin and other biomarker levels and
Manocha et outcomes among patients hospitalized with  New York, Prospective COVID-19 . . . .
al. (2020) COVID-19: Derivation and validation of the = USA cohort study 180 patient High TroponinI  Normal Troponin I Mortality
HA2T2 COVID-19 mortality risk score
Cordeanu et Prognostic value of troponin elevation in Retrospective COVID-19 . . . .
al. (2020) COVID-19 hospitalized patients France cohort study 375 patient High Troponin I Normal Troponin T Mortality
Assessment of the relationship between
Ozyilmaz et mortality and troponin I levels in Retrospective COVID-19 . . . .
al. (2020) hospitalized patients with the novel Turkey cohort study 105 patient High Troponin I Normal Troponin I Mortality
coronavirus (COVID-19)
Reduced cardiac function is associated with .
E:zh(f;o%t al. cardiac injury and mortality risk in ggx York, CR:ﬁE?iziﬁgve 143 C&?t?gn]i_lg High TroponinI  Normal Troponin I Mortality
hospitalized COVID-19 patients Y P
. Usefulness of elevated troponin to predict .
Majure et al. - . . ) New York, Retrospective COVID-19 . . . .
(2020) death in Pat}epts with COVID-19 and USA cohort study 6,247 patient High TroponinI  Normal Troponin I Mortality
myocardial injury
Cardiac troponin I association with critical
Chenetal. illness and death risk in 726 seriously ill . Retrospective COVID-19 . . . .
(2021) COVID-19 patients: A retrospective cohort China cohort study 726 patient High Troponin I Normal Troponin T Mortality
study
. Assessment of the modified CHA2DS2VASc .
glet(lg(l;zloit risk score in predicting mortality in Turkey gﬁg‘ﬁgiﬁg\]e 717 Cg(?glnlz—lg High Troponin I  Normal Troponin I Mortality
’ patients hospitalized with COVID-19 y p
Woo et al. Development and validation of a web-based  Philadelph Retrospective COVID-19 . . . .
(2021) severe COVID-19 risk prediction model ia, USA cohort study 415 patient High Troponin I Normal Troponin I Mortality
www.theijmed.com 350
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Cetinkal etal, 2020 0001 00005 116% 1.00[1.00,1.00]
David T. Majure et al, 2020 15063 01065 115% 4.51 [3.66, 5.56] -
Elena-Mihaela Cordeanu et al, 2020 11378 0377 9.9% 312 [1.49,6.43] —_—
Huilang Chen etal, 2021 11082 D2672 107% 3.03[1.79,511] —_—
Kevin k. Manocha et al, 2020 1477 03242 103% 4.381[2.32,8.27] I
Lu @ Chen et al, 2020 19066 05073 8E8% B.F3[2.49 18.19] e
Luis Garcia de Guadiana-Romualdo et al, 2021 13056 0.2479 108% 3.69[2.27,6.00] —_—
Sang H.Woo etal, 2020 0793 03513 101% 221111, 4.400 —
Shao-Fang Hie etal, 2020 0.6523 01575 113% 1.82[1.41, 2.61] -
Sinem Ozyimaz et al, 2020 20661 10235 a1% ¥.89 [1.06, 55.68]
Total (95% CI) 100.0% 3.07 [1.68, 5.61] -
Heterogeneity: Tau®= 0.81; Chi®= 314 81, df= 9 (F = 0.00001); F=97% ID 0 051 1=D 1DD=

Testfor overall effect: £= 3.66 (P = 0.0003)

Troponin | Marmal  Troponin [ High

Figure 2. Forest Plot of The Relationship Between
Troponin I Levels and Mortality in COVID-19 Patients
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Figure 3. Funnel Plot of The Relationship between
Troponin I Levels and Mortality in COVID-19 Patients

DISCUSSION

From this study, it can be seen that tro-
ponin I levels can increase the risk of mor-
tality in COVID-19 patients (aOR= 3.07) or
COVID-19 patients with high troponin I
have a mortality risk of 3.07 times com-
pared to COVID-19 patients with normal
troponin I. These results are in accordance
with the research by Muhammad et al.
(2020) who studied 200 adult patients who
were hospitalized at Howard University,
United States.

This study found that COVID-19
patients with high troponin I had 1.92 times
the risk of mortality than COVID-19 pa-
tients with normal troponin I. They also
identified other independent factors of both
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demographics and baseline comorbidities,
such as age 65 years, inflammatory biomar-
kers (CRP, ferritin, interleukin-6, PCT), co-
agulation markers (D-dimer), acute organ
damage, blood urea nitrogen (BUN), creati-
nine, lactate dehydrogenase (LDH). It is
hoped that this biomarker examination can
help doctors to identify patients who are at
high risk for clinical deterioration.

Du et al. (2020) also conducted a
similar study and found a fairly high re-
lationship between troponin I levels and
mortality in patients with COVID-19. They
found that COVID-19 patients with high
troponin I levels were 4.07 times more
likely to experience mortality than COVID-
19 patients with normal troponin I levels.
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This result is higher than the findings of
this study, which is 3.07 times.

Harmouch et al. (2021) found that
there was a 1.48 times higher risk of morta-
lity in COVID-19 patients with high tropo-
nin I levels than patients with normal tro-
ponin I levels. This research was conducted
in St. Luke, Pennsylvania, United States
from March 1, 2020 to April 15, 2020 in
563 patients hospitalized at this hospital.

The readiness of an area to face the
COVID-19 pandemic also affects the de-
velopment of COVID-19 in its region. Har-
mouch et al. (2021) conducted a study in
the Pennsylvania state, where lockdowns
and restrictions on activities have been
carried out in business areas that are not
providers of primary or essential needs. It is
known that the results of this study showed
that troponin I has a lower effect on
mortality in patients with COVID-19 than in
the New York area affected by COVID-19
from China earlier than any other state in
the United States.
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