Crum

Clinical and Research Journal in Internal Medicine

Vol. 3 No. 2, November 2022
e-ISSN: 2723 - 5122, p-ISSN: 2723 - 5130
Available online at https://criim.ub.ac.id/index.php/crjim/

Original Article

The Association of COVID-19 Degree on Transamination and Bilirubin Levels of
COVID-19 Patients in RSUD Dr. Saiful Anwar Malang

Ade Rahmawati', Syifa Mustika ?

! Department of Internal Medicine, Faculty of Medicine Brawijaya University, Dr. Saiful Anwar Regional Hospital Malang, Indonesia
2 Gastro Entero Hepatology Division, Internal Medicine Department of Faculty of Medicine Brawijaya University, Dr. Saiful Anwar Regional Hospital

Malang, Indonesia

ARTICLE INFO

ABSTRACT

Corresponding Author:

Ade Rahmawati. Department of Inter-
nal Medicine, Faculty of Medicine Uni-
versitas Brawijaya - RSUD Dr. Saiful
Anwar Malang. Jalan Jaksa Agung Su-
prapto No. 2 Malang, Indonesia. Postal
address: 65112.

Email: ade.rahmawati@icloud.com

https://doi.org/10.21776/
ub.crjim.2022.003.02.2
Received on July, 22 2022;
Revised on Aug, 30 2022;
Accepted on Sept, 27 2022.

Background : Corona virus 2019 (COVID-19) is an infectious viral disease caused by SARS-CoV-
2 that has infected the world. COVID-19 can cause abnormalities which are characterized by
increased levels of the enzyme transaminase and bilirubin. Research on the association be-
tween transaminase enzymes and bilirubin is still limited, further research is needed on the
association between the degree of COVID-19 and levels of the transaminases and bilirubin en-
zymes.

Aim: To determine the association between liver function on the degree of severity and out-
come of COVID-19 patients.

Method: This was the cross-sectional study. Sampling method was using consecutive sam-
pling at RSUD Dr. Saiful Anwar Malangwho was treated from June 1st 2021 until November 31st
2021 by the Department of Internal Medicine. Statistical analysis used the Kruskal Walllis and
Mann Whitney test with a significance level of p<0.5% and correlation analysis using Spearman.
Result: Among 90 patients included in this study there was a strong positive correlation be-
tween the degree of COVID-19 and levels of SGOT (r=0.954, p <0.001) and SGPT (r=0.727, p
<0.001) and according to regression test, SGOT has the positive correlation towards degree of
COVID-19 severity (p=0.026 C195%: 0.002-0.028). There was a correlation between the degree
of COVID-19 and the total bilirubin level (r=0.586, p=0.011). There was no correlation between
levels of transaminase enzymes, total bilirubin, direct and indirect bilirubin on the patient's
outcome (p>0.050).

Conclusion: There is a positive correlation between the degree of COVID-19 with levels of the
enzyme transaminases, indirect and total bilirubin.
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INTRODUCTION

Coronavirus 2019 (COVID-19) is an in-
fectious viral disease caused by SARS-CoV-2

and has changed the world's demographics re-
sulting in more than 3.8 million deaths world-
wide.' In early December 2019, a number of
pneumonia patients with unknown etiology
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appeared in Wuhan City, Hubei Province, China.
Genome sequencing has shown that this pneu-
monia, named COVID-19 disease, is caused by a
new coronavirus (CoV) namely SARS-CoV-2,
previously known as 2019-nCoV.2In Indonesia,
the first case of a COVID-19 patient was identi-
fied on March 2, 2020, in Depok. Until now (5
January 2022) the number of positive con-
firmed cases is more than 4,264,000.3

COVID-19 infection is initiated by the
binding of the virus to the angiotensin-convert-
ing enzyme 2 (ACE2) receptor in the lower res-
piratory tract, which is the primary human re-
ceptor for the Spike (S) glycoprotein MERS-CoV
and SARS-CoV.* Based on published literature,
14%-53% of patients with COVID-19 may de-
velop liver dysfunction. Liver dysfunction can
be characterized by elevated liver enzymes and
is significantly higher in severe and critical
COVID-19 and is associated with a poor progno-
sis.”

In a meta-analysis of 45 studies, the
most common hepatic biochemical abnormal-
ity in COVID-19 was hypoalbuminemia (39.8%),
followed by elevated gamma-glutamyl transfer-
ase (GGT 35.8%), or aminotransferase [aspar-
tate aminotransferase (AST 21.8%) and alanine
aminotransferase (ALT 20.4%)].° The incidence
of elevated liver enzymes was also higher in
COVID-19 patients requiring intensive care unit
(ICU) treatment (62%) compared to non-ICU pa-
tients (23%).°> This shows that the degree of liver
damage is directly proportional to the severity
of the COVID-19 disease.’

In addition, COVID-19 infection can
also cause disorders of the biliary system. Re-
search by Wang et al., (2020) showed a signifi-
cant increase in total bilirubin in COVID-19 pa-
tients with severe symptoms who were
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admitted to the ICU.® This effect occurs due to
the presence of ACE2 receptors in the gallblad-
der and the presence of cytokines that can
cause damage to bile structures.’ However, re-
search on the association between the degree
of COVID-19 and levels of the transaminases en-
zyme and bilirubin levels is still limited, espe-
ciallyinIndonesia. Therefore, thereis a need for
research on the association between the sever-
ity of COVID-19 and levels of transaminases and
bilirubin enzymes in COVID-19 patients.

METHODS

This study used a cross-sectional re-
search method. This study aims to determine
the association between the degree of COVID-
19 and the levels of transaminitis enzymes and
bilirubin in patients treated by the Department
of Internal Medicine at RSUD dr. Saiful Anwar
Malang.

The research was conducted in the in-
patient room of RSUD Dr. Saiful Anwar Malang
by taking data on COVID-19 patients who were
treated by the Department of Internal Medicine
from June 1, 2021, to November 31, 2021. The
target population in this study was COVID-19
patients while the affordable population of this
study was COVID-19 patients at RSUD Dr. Saiful
Anwar Malang was treated from June 1,2021, to
November 31, 2021, by the Department of Inter-
nal Medicine and underwent hospitalization.
Patients’ data were obtained from the COVID-19
medical record at the dr. Saiful Anwar Malang.
The sampling method used a consecutive sam-
pling method with a total of 90 samples.

The inclusion criteria of the study were,
confirmed inpatient with SARS-Cov-2 through a
Real-Time Polymerase Chain Reaction exami-
nation, age >17 years, have complete medical
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records (name, gender, age, and address), and
not diagnosed with liver disease (alcoholic). or
non-alcoholic fatty liver, hepatitis, cirrhosis,
and hepatocellular carcinoma). The exclusion
criteria from this study were hospitalized pa-
tients who were confirmed to be SARS-CoV-2
through rapid antigen and antibody tests, aged
<17 years, did not have a complete medical rec-
ord and were diagnosed with liver disease (al-
coholic or non-alcoholic fatty liver, hepatitis,
cirrhosis, and cirrhosis). hepatocellular carci-
noma). Research data is presented in descrip-
tive form for the characteristics of the sample.
The data of the dependent variable of the study
were categorized into numbers. Statistical test-
ing using Statistical Product and Service Solu-
tion (SPSS) software.

RESULTS

Most of the respondents were male and
the average age was 55.76+14.94 years. The
most common symptom found was shortness
of breath with a percentage of 88.9%. The least
common symptoms were melena and epigas-
tric pain with a percentage of 1.1%. Most of the
COVID-19 patients who were treated had a crit-
ical grade with a mortality rate of 74.4% Table
1.

The differences in transaminase en-
zyme levels are based on the degree of covid-
19. the increase in the degree of COVID-19 is in
line with the increase in levels of the transami-
nase’s enzyme. Based on the Kruskal Wallis sta-
tistical test, showed that there was a significant
difference between the levels of SGOT and
SGPT between groups. Based on the Mann-
Whitney test, showed that there was a signifi-
cant differencein the levels of the transaminase
enzyme between mild and moderate degrees in
Table 2.
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Table 1. Sample Characteristic

Characteristic n(%)
Sex

Male 50 (55.5)

Female 40 (44.4)
Age 55+ 14.9
Symptoms
Shortness of breath

Yes 80 (88.9)

No 10 (11.1)
Fever

Yes 26 (28.9)

No 64 (71.1)
Nausea

Yes 19 (21.1)

No 71(78.9)
Vomiting

Yes 12 (13.3)

No 77 (85.6)
Epigastric Pain

Yes 1(1.1)

No 89 (98.9)
Hematemesis

Yes 2(2.2)

No 88 (97.8)
Melena

Yes 1(1.1)

No 89 (98.9)
Degree of COVID-19

Mild 4 (4.4)

Moderate 10 (11.1)

Severe 23 (25.6)

Critical 53 (58.9)
Prognosis

Dead 67 (74.4)

Alive 23 (25.6)

Based on the normality test, it was
found that the data were not normally distrib-
uted, so it was continued with the Spearman
test shown in table 3 and figure 1. Based on ta-
ble 3 shows that there is a correlation between
the degree of COVID-19 on the levels of SGOT
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and SGPT (p <0.05). There is a strong positive indicate that the higher the degree of COVID-19
correlation between the degree of COVID-19 in the patient, the higher the level of SGOT or
and levels of SGOT and SGPT. These results SGPT will also increase.
Table 2. The difference of transaminase level based on degree of COVID-19
Degree of COVID-19 SGOT p-value SGPT p-value
Mild 38.6£8.3° 49.3+40.6°
Moderate 78.9+£5.1° . 68.3+30.8° R
Severe 133.15.0° =0.001 107.1£32.5° =0.001
Critical 269.3+178.1° 152.8 £57.2¢

*. Kruskal Wallis Test; different notations (a,b,c) showed significant differences by Mann Whitney test.
*. SGOT, Serum Glutamic Oxaloacetic Transaminase; SGPT, Serum Glutamic Pyruvic Transaminase

Table 3. The correlation test in transaminase enzyme on degree of COVID-19
Spearman Correlation SGOT SGPT
Degree of COVID-19 r p r p
0.954 <0.001 0.727 <0.001

*. Mild correlation r<0.4; Moderate r 0.4-0.6; Strong >0.6. *SGOT, Serum Glutamic Oxaloacetic Transaminase; SGPT, Serum Glu-
tamic Pyruvic Transaminase

100

£
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SGPT

Derajat_Covid

Figure 1. Graph of correlation transaminase enzyme on degree of COVID-19

The difference in bilirubin levels based data were not normally distributed, so it was
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bilirubin and indirect bilirubin levels based on
the degree of COVID-19 Table 4. The highest to-
taland indirect bilirubin levels are at critical lev-
els. Based on the Kruskal Wallis test, showed
that there was a significant difference between
total and indirect bilirubin levels based on the
degree of COVID-19. Based on the Mann Whit-
ney test, shows that there is a significant differ-
ence between mild and severe degrees to mod-
erate and critical degrees.

Table 4. The difference of bilirubin level based on the de-

Differences in transaminase enzyme levels
based on patient prognosis are shown in table
6. Based on the normality test, it was found that
the data were not normally distributed, so it
was continued with the Kruskal Wallis and
Mann Whitney test.

80

Bilind

gree of COVID-19 -
Degree of Total Indirect !
covi-19  Bilirubin P 'Y€ Bilirubin  PVAME /
Mild 0.3+0.12 0.010* 0.2+0.1° 0.005* ' : : ‘
Moderate 1.6+2.0° 1.2+1.6° e
Severe 2.3+0.2° 2.2+0.12
Critical 3.1+3.8° 2.7+2.8

* Kruskal Wallis Test; different notations (a,b,c) showed
significant differences by the Mann Whitney test.

The correlation test of bilirubin levels
with the degree of COVID-19 is shown in table 5.

Based on the normality test, it was found that — r=0568
the data were not normally distributed, so it :
was continued with the Spearman test. ' : '

BilTot

Table 5. The correlation test in bilirubin level on the de- ‘ Dert_Covid
gree of COVID-19
Spearman Figure 2. Graph of correlation bilirubin level on the de-

lati Total Bilirubin Indirect Bilirubin
Correlation gree of COVID-19

Degree of r p r p
COVID-19 0.586 0.011 0.081 0.750
Mild correlation r<0.4; Moderate r 0.4-0.6; Strong >0.6

Table 6. The difference of transaminase level based on
the prognosis of patients

Prognosis SGOT p-value SGPT p-value

Table 5shows that thereis a correlation Dead 163121413 108.3461.3
between the degree of COVID-19 and the levels Alive 147.0+144.4 0253 374500 07T

of total and direct bilirubin (p<0.05). There is a
moderate correlation between the degree of
COVID-19 and total bilirubin. There is no corre-
lation between the degree of COVID-19 and in-
direct bilirubin. These results indicate that the
higher the degree of COVID-19 in the patient,
the higher the total and direct bilirubin.
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* Kruskal Wallis Test; different notations (a,b,c) showed
significant differences by the Mann Whitney test. SGOT,
Serum Glutamic Oxaloacetic Transaminase; SGPT, Serum
Glutamic Pyruvic Transaminase.

Based on table 6 shows that transami-
nase enzyme levels were higher in patients who
died than in those who were alive. Based on the

Mann-Whitney test showed that there was no
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significant difference in transaminase enzyme
levels between living and dead patients. The re-

normally distributed, so it was continued with
the Kruskal Wallis and Mann Whitney tests.

sults of the correlation test for transaminase
Table 9. The difference of bilirubin level based on the

enzyme levels based on the patient's prognosis prognosis of patients

are shown in table 7. Based on the normality . Total Indirect

test, it was found that the data were not nor- Prognosis  piirubin - PV Bilirubin P VAe
mally distributed, so it was continued with the Dead 1.49+1.82  0.882  1.18#1.53 0.546
Spearman test. Alive 2.24+3.94 1.81+3.44

Table 7. The correlation test in transaminase enzyme on
prognosis of patients
Spearman

. SGOT SGPT
correlation

Prognosis r p r p
-0.121 0.255 -0.030 0.776

* Mild correlation r<0.4; Moderate r 0.4-0.6; Strong >0.6.
SGOT, Serum Glutamic Oxaloacetic Transaminase; SGPT,
Serum Glutamic Pyruvic Transaminase.

Table 7 shows that there is no correla-
tion between the degree of COVID-19 and levels
of SGOT and SGPT (p>0.05). Based on Figure 7
shows that the higher the levels of SGOT and
SGPT will not increase mortality rate.

Table 8. The regression test in transaminase enzyme and
bilirubin level on degree of COVID-19

Variable Beta Cl95% p-value

Table 9 shows that total and indirect
bilirubin levels tend to increase in living pa-
tients. Based on the Mann-Whitney test,
showed that there was no significant difference
between total and indirect bilirubin levels be-
tween the prognoses of death and living. The
differences and correlation of bilirubin levels
based on the patient's prognosis are shown in
Table 9 and Table 10. Based on the normality
test, it was found that the data were not nor-
mally distributed, so it was continued with the
Spearman test.

Table 10. The correlation test in bilirubin level on the
prognosis of patients

Spearman e . ey
. Total Bilirubin Indirect Bilirubin

correlation

Prognosis r P R p

-0.036 0.888  -0.142 0.562

SGPT 0.004 0.000-0.008 0.058
SGOT 0.015 0.002-0.028 0.026
Tota 0.153 -2.406-2.712  0.899
Bilirubin |

Indirect -0.367 -3.262-2.529 0.789
Bilirubin

*SGOT, Serum Glutamic Oxaloacetic Transaminase; SGPT,
Serum Glutamic Pyruvic Transaminase

Table 8 shows the analysis of the varia-
ble levels of transaminases and bilirubin levels
on the degree of COVID-19. Based on the table
above, shows that SGOT has a significant effect
on the degree of COVID-19 (p<0.05). The differ-
ence in bilirubin levels based on the patient's
prognosis is shown in table 8. Based on the nor-
mality test, it was found that the data were not
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*Mild correlation r<0.4; Moderate r 0.4-0.6; Strong >0.6

Based on table 10 shows that there was
no correlation between the patient's prognosis
of total bilirubin and indirect bilirubin (p> 0.05).
Elevated total and indirect bilirubin levels tend
to improve the patient's prognosis.

DISCUSSIONS

This study shows significant differences
intransaminase enzyme levels based on the de-
gree of COVID-19. In addition, there is a positive
correlation

indicating an increase in
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transaminase enzyme levels and an increase in
the degree of COVID-19. However, there were
no differences and correlations between trans-
ami-nase enzyme levels and patient prognosis.
COVID-19 can cause symptoms in the respira-
tory system, but COVID-19 can also cause some
extra pulmonary symptoms such as liver dam-
age. In some COVID-19 patients, an increase in
liver function markers such as SGOT and SGPT
was found.*

A study conducted by Cai et al (2020) at
the Shenzhen Hospital from January 2020 to
February 2020, it showed that in 417 positive
COVID-19 patients 76.3% had abnormal liver
function examination results and 21.8% had a
liver injury in the hospital."* Another study
stated that there were abnormal liver enzymes
in COVID-19 patients with poor and low
grades.® Abnormal liver function in COVID-19
patients can be caused by several things, such
as the presence of immune cell-mediated in-
flammation such as the presence of cytokine
storms, and the presence of pneumonia that
causes hypoxia. The presence of cytokines in
the liver indicates infection or viral replication
in liver cells. The use of drugs can also cause
liver damage such as the use of lopovipar/ri-
tonavir, and chloroquine which has the poten-
tial to be hepatotoxic. There is a reactivation of
previous chronic liver disease and the lastis the
reactivation of hepatitis B virus.*

Research conducted by Wang et al,
(2020) showed that an increase in aminotrans-
ferase and alanine aminotransferase indicated
the course of disease severity.® Ultrastructural
observations showed the presence of viral par-
ticles which were characterized by the presence
of nail-like formations in the cytoplasm of
hepatocytes. SARS-CoV 2 infects hepatocytes
by causing swelling of the mitochondria,
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dilatation of the endoplasmic reticulum, and
depletion of glycogen granules. Immunohisto-
chemical examination showed that there were
few CD4+ and CD8+, then there was also no eo-
sinophilinfiltration, cholestasis, fibrin deposits,
granulomas, or a lot of central necrosis.® The
presence of systemic inflammation occurs due
to the response to pulmonary damage. Can
cause damage to many organs, one of which is
the liver. As a result of an increase in inflamma-
tory mediators causing liver damage which is
also associated with hypoxia-reoxygenation,
Kupffer cells are over-activated and oxidative
stress, as well as increased activity of the nerv-
ous system and adenocorticoid glands, cause
an increase in hepatic biochemistry abnormali-
ties.™

In patients with severe COVID-19 condi-
tions, changes in oxygenation caused by lung
damage cause a rapid increase in aminotrans-
ferases which is a response to respiratory fail-
ure, shock, and heart failure. The condition of
heart failure that occurs in patients with severe
COVID-19 causes a rapid decrease in arterial
pressure which can then lead to hepatocellular
hypoxia. In addition, an increase in the central
venous system causes congestion in the he-
patic veins which also causes hypoxia in liver
cells.**

Research conducted by Wang et al,,
(2020) was conducted on 156 COVID-19 patients
with 54 severe symptoms and 102 mild symp-
toms, 41.0% showed ALT abnormalities.® The
results are different from studies conducted in
Austria and Northern Italy showed an increase
in SGOT in patients with SARS-Cov2 infection,
this is different from a study conducted in the
provinces of Zhejiang and Rome which only
found 16% and 20% of patients who experi-
enced an increase in SGOT.16 in a study
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conducted by Ubieto et al., ( 2021) showed that
there was a significant increase in both SGOT
and SGPT in 75% of COVID-19 patients. 17 This
increase could be due to adecreasein the clear-
ance of SGOT by hepatic sinusoids.*

In this study, it was found that there
was a strong positive correlation between the
degree of COVID-19 and bilirubin levels. How-
ever, there was no difference and no correlation
to the patient's prognosis. In another study, in
addition to an increase in SGOT and SGPT in
COVID-19 patients, an increase in the total bili-
rubin value was found in 35% of cases.™ A study
conducted by Liu et al., (2020) showed that an
increase in total bilirubin can lead to an in-
crease in risk factors for death in COVID-19 pa-
tients. ACE-2 receptors are more commonly
found in the gallbladder epithelium compared
to the liver, which can be a factorintheincrease
in bilirubin.'® The presence of an increase in to-
tal bilirubin is associated with a cholestatic con-
dition that can be caused by bile duct prolifera-
tion, inflammation, or can be due to obstruc-
tion. Conditions caused by SARS-Cov-2 cause
an increase in cytokines that can lead to the in-
duction of hepatocellular cholestasis by down-
regulation of the bilirubin excretory system.” A
study conducted by Wang et al., (2020) showed
a significantincrease in total bilirubin in COVID-
19 patients with severe symptoms who were
treated in the ICU.8 Another study by Poligian-
nis and Angelo (2020) showed that there were
high bilirubin levels in severe COVID-19 patients
compared to moderate COVID-19 patients. This
shows that total bilirubin increases significantly
in severe COVID-19 patients.” Research con-
ducted by Zhao et al (2020) showed that infec-
tion with SARS-Cov-2 would interfere with the
function of defense and transport of bilirubin in
cholangiocytes through dysregulation of genes
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for tight junction formation and bile acid
transport.?! This could be due to the effect of in-
fection. cytopathogenic caused by the presence
of SARS-Cov-2 which binds to ACE-2. The pres-
ence of disturbances in the bile duct will cause
disturbances in the liver thereby increasing the
indirect bilirubin.?

In this study, the number of patients
who had bilirubin levels checked was still small,
so further research using a larger sample is
needed. In addition, in this study, liver damage
and bilirubin were only detected based on the
levels of transaminases and bilirubin enzymes,
so further research is needed to determine
structural damage to these two organs.

CONCLUSION

There is a significant association be-
tween levels of transaminase enzymes, total
bilirubin, and the indirect degree of COVID-19.
There is a strong positive correlation between
the degree of COVID-19 and levels of SGOT and
SGPT, where according to the regression test
SGOT has the strongest correlation with the se-
verity of COVID-19. There was a correlation be-
tween the degree of COVID-19 and the total bil-
irubin level. There was no correlation between
the levels of transaminase enzymes, total biliru-
bin, and indirect bilirubin on patient outcomes,
it can be concluded that SGOT, SGPT, Bilirubin
have a strong correlation with the severity of
COVID-19.
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