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Abstract:

Corona Virus Disense G319 (COVID-19) is an infectious disease that has been designated as a
worldwide pandemic. Symptoms of Covid-19 are not only respiratory symptoms but also
extrapulmonary symptoms, including the discovery afmpain’d liver function in the form of
increased transaminase enzymes. Therefore, this study was conducted to see the correlation of
transaminase enzymes with the prognosis of COVID-19 patients treated in the Intensive Care
Unit (ICU) Dr. Wahidin Sudirohusodo Hospital. The study was conducted on June to August
2021. The cross-sectional analytical research method used B¥rospective medical record data for
the period from July to December 2020 with a sample of 137 patients with COVID-19 confirmed.
From the results of thPearson test, patients with increased SGOT were associated with a
mortality prognosis (p=0.000, p<0.05) with a correlation coefficient g of -0.383 and an increase
in SGPT were associated with a mortality prognosis (p=0.013, p<0.05) with a correlation
coefficient (r) of -0.211. From the results of the Kruskal Wallis test, there were differences in
prognosis in patients with increased SGOT and SGPT grades 1,2,3, and 4 (p = 0.000 and p =
0.028). There is a correlation between the increased transaminase enzymes with the prognosis of
the patient's mortality. Patients with severe elevated SGOT and SGPT enzymes had a greater
prognosis of frtality than those with mild enzyme elevations. Extrapulmonary symptoms of
stroke were assqfyted with increased SGOT and myocardial infarction symptoms, and
nephropathy was agficiated with increased SGOT and SGPT. Comorbid coronary artery disease
and hepatitis were associated with increased SGOT and SGPT.

Keywords:
transaminase enzymes; SGOT,; SGPT; Covid-19; prognosis

I. Introduction

Coroff) Virus Disease 2019 (COVID-19) is an infectious disease that emerged and was
identified in December 2019. This disease is caused by severe acute respiratory syndrome
coronavirus 2 @RRS-CoV-2) which initially appeared i Wuhan, China and then spread
B oughout the world. So, the World Health Organization (WHO) declared it as a pandemic.
The first COVID-19 case in Indonesia was announced on March 2, 2020 or about 4 months
after the first case in China. The lungs are the primary target organs for v infections and
cause the main clinical symptoms, this infection also gficks various organs including the liver
and gastrointestinal tract. Overall, this viral infection can cause serious complications sucps
acute respiratory distress syndrome (ARDS) with multi-orga@fffailure. This indicates that
COVID-19 is considered a systemic infection and inflammatory disease. Approximately 2-10%
of patients with GPVID-19 who come to the hospital have gastrointestinal tract complaints
such as diarrhea and abdominal pain. In addition, SARS-CoV-2 RNA was found in feces and
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the gastrointestinal tract. These finding@uggest the possible presence of the virus in the liver
and gastrointestinal tract (Damindro N et al, 2020; Nardo A et al, 2020, Yousaf et al, 2020).

1

ghe liver is the main organ for detoxification and metabolism, and maintaining optimal
function is essential to include all available therapeutic modalities in the treatment of COVID-
19. Abnormal liver function requires clinical evaluation, monitoring, and specific therapy. To
support clinical decision-making and optimize outcomes in the treatment of COVID-19, it is
imperative to clearly understand the possible mechanisms involved in liver injury (Algahtami
SA, Schattenberg | M, 2020).

Early research from Wuhan reported an increase in liver transaminase enzymes of 20-
50%. Howef the role ofliver function and its effect on mortality remains controversial, Liver
dysfunction in COVID-19 pafnts can arise from direct viral infection of liver cells or as a host
immune system mechanism. The SARS-CoV-2 virus requires attachment to the Angiotensin-
Converting Iffgyme 2 (ACE-2) receptor on target cells to replicate. Preliminary studies have
shown that ACE-2 receptors are preqem in chnlﬁngmm tes, and may contribute to liver
dysfunction, althoffh post-mortem examination has not 1de@ed the presence of virus in liver
tissue (Damindro N et al, 2020; Nardo A et al, 2020, Y ousaf et al, 2020).

In a preliminary study conducted by Darnindro et al, patients infected with COVID-19
who were treated at Fatmawati Hospital from March-April 2020 showed that an increase in
AST levels significantly correlated with high mortality rates (Damindro N et al, 2020).

This fludy was conducted to see the correlation of transaminase enzymes to the
prognosis of COVID-19 patients treated in the Intensive Care Unit (I@k}. The findings of this
study can provide guidance and preparedness for ICU doctors in managing patients with
COVID-19.

II. Research Methods

The study was carried out in June Augmt 2021. This d\ used a retrmpecme analytic
study with a cross sectional design. Medical chart review of patients with confirmed COVID-
19 infection, and treated at the ICU Infection Center Dr. RSUP. Wgldin Sudirohusodo for the
period July to December 2020 was done. Inclusion criteria were patients with a diagnosis of
COVID-19 infection, confirmed by PCR examination, and hospitalized in the ICU Infection
Center at Dr. RSUP. Wahidin Sudirohusodo, and had the results of the first transaminase
enzyme examination when he entered the ICU Infection (Egter or when he was consulted into
the 1CU. Exclusion criteria were medical record data of patients with confirmed COVID-19
infection that are difficult to read or are not tested for transaminase enzymes. From 152 total
patients, there were 137 samples met the criteria. Research ethics approval has been approved
by the Commission on Ethics for Biomedical Research in Humans, Faculty of Medicine,
Hasanuddin University.

Sample data were gender, age, intrapulmonary symptoms, extrapulmonary symptoms,
comorbidities, SGOT and SGPT enzyme test results when the patient was admitted to the ICU
and patient’s prognosis. Theffprmality test used the Kolmogorov-Smirnov test, then the
correlation used the Pearson test. TEE)Kruskal-Wallis test was used to assess the severity of
transaminase enzymes elevation with the prognosis of COVID-19 patients. the Chi-Square test
the correlation of intrapulmonary sympElins, extrapulmonary symptoms and comorbid diseases
to the increase transaminases enzymes. Statistical analysis used SPSS 22.0 for windows program.
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III. Discussion
This study obtained 137 medical record data of patients Eflenosed with confirmed
COVID-19 and treated in the ICU IC, Dr. Wahidin Sudirohusodo for the period July 1, 2020
to December 31, 2020 (6 months) who met the inclusion criteria.

Table 1. Overview of Research Subject Characteristics

No | Factor N %
1| Gender Man 93| 67.8
Woman 44| 322
Total 137 100
2| Age <30 years old 16| 11.7
31-45 28| 204
46-55 28 | 204
56-65 35| 256
=065 30| 219
Total 137 100
3 | Intrapulmonary | None 8 5.8
Symptoms
Congested 99| 722
ARDS 26 19
Pleural Effusion 4 3
Total 137 100
4 | Extrapulmon | None 101 737
ary Symptoms
Myocardial 8 58
Infarction
Sepsis 6 4.4
Loss of 6 4.4
consciousness
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Nephropathy 5 3.6
DIC 41 29
stroke 3 22
Gastrointestinal 3 22
Complaints
Seizure 1 0.8
Total 137 | 100
5 | Comorbid None 46| 33.0
Disease
DM 37 27
Hypertension 271 197
CKD 0| 73
CAD 8| 59
Hepatitis 5/ 36
COPD 2 1.5
Obesity 1 0.7
HIV 1 0.7
Total 137 100
6 | Prognosis Not Sutvive 57| 416
Surtivive 80 | 58.4
Total 137 100

45
From gjle 1, the majority of COVID-19 patients in the ICU were 56-65 years old, with
the age range from 18 to 80 years old. There were 94.2% who experienced intrapulmonary
symptoms and 26.3% who experienced extrapulmonary symptoms, and 66.4% who had
comorbidities. Prognosis was 41.6% patients not survived.

Table 2. The Correlation of SGOT Enzyme Elevation on Prognosis

SGO

T Prognosis
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SGO Pearson 1 - 383

T Correlation
Sig. (2-tailed) S0
N 137 137
Progn Pearson - 1
o0sls Correlation SH3*
*
Sig. (2-tailed) 000
N 137 137

Pearson Correlation test. Significant if p value < 0,05

Based on rable 2, it was found @hr there was a correlation between elevation of SGOT
enzyme and the patient's prognosis (p=0.000, p<0.05) with coefficient correlation (r) of -0.383.
The coefticient correlation is negative, which means that the higher SGOT enzyme elevation,
the smaller the patient's prognosis.

Table 3. The Correlation of SGPT Enzyme Elevation on Prognosis

SGPT Prognosis
T
SGFT Pearson 1 ~210%
Correlation
Sig. (2-tailed) 0.013
N 137 137
Prognosis Pearson -211* 1
Correlation
Sig. (2-tailed) 013b
N 13 137

Pearson Correlation test. Significant if p value < 0.05

Based on table 3, it was found that tHEke was a correlation between elevation of SGPT
enzyme on the patient's prognosis (p=0.013, p<0.05) with coefficient correlation (r) of -0.211.
The correlation coefficient is negative, which means the higher SGPT enzyme elevation, the
smaller the patient's prognosis.
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Table 4. The Relationship between the degree of SGOT Enzyme elevation and Prognosis

Liver Enzyme Prog nosis p value
Not Survived Survived Total
SGOT Normal Amount 16 49 63 (L0060
Percent 24.6% 75.4% 100%%
Grade 1 Amount 26 26 52
Percent S0% 50%% 100%
Grade 2 Amount o 5 14
Percent 64.3% 35.7% 100%
Grade 3 Amount 5 0] 5
Percent 100 0% 100%
Grade 4 Amount 1 0 1
Percent 100 0 100%
SGFT Normal Amount 25 49 T4 0028
Percent 33.8% 66.2% 100%
Grade 1 Amount 21 24 45
Percent 46.7% 53.3% 100%
Grade 2 Amount a9 7 16
Percent 56.3% 43.8% 100%
Grade 3 Amount 1 0 1
Percent 100 0% 100%
Grade 4 Amount 1 0] 1
Percent 1004 0% 100%

Kruskal-Wallis test. Significant if p value < 0.05

Based on table 4, it was found that there was a difference between elevation of SGOT
enzymes grades 1,2,3 and 4 on the prognosis of patients with p = 0.00 (p <0.05), which means
the higher the level of SGOT enzyme elevation, the worse the patient's prognosis. Then it was
also found that there were a difference between elevation of SGPT enzyme grades 1,2,3 and 4
on the prognosis of patients with p=0.028 (p<0.05), which means the higher the level of the
increase in the SGOT enzyme, the worse patient prognosis. Thus, it can be concluded that there
is a significant difference between degrees 1,23 and 4 of the increase in the Transaminase
enzyme to the worsening of the prognosis in COVID-19 patients treated at the [CU IC, Dr.
Wahidin Sudirohusodo, where the higher the level of increase in the patient's Transaminase
enzyme, the worse the patient's prognosis.

Table 5. Risk of Increased SGOT and SGPT with Prognosis

Liver Enzyme Coefficient of Odds P
Determination Ratio value

SGOT 14.4 3.45 0.000

SGPT 4.44 0.568 0.017

Odds Ratio, Significant if the value of p<0.05

-187-




Based on table 5, The correlation of the SGOT elevation with not survived prognosis
were [B%. Where COVID patients treated in the ICU with an increase in SGOT were 345
times more likely to die compared to patients who did not experience an increase in SGOT. In
this studffffhe correlation of SGPT elevation with not survived prognosis were 4.44%. Where
COVID patients who are treated in the ICU with an increase in SGPT are (.568 times more
likely to die compared to patients who do not experience an increase in SGPT. In this study
found a value of p <0.05, which means this Odd Ratio can be applied to the general population.

Table 6. Correlation between Intrapulmonary Symptoms, Extrapulmonary Symptoms,

and Comorbidities to Elevated Transaminase Enzymes

Variable SGOT p value SGPT p value
Normal Increase Normal Increase

Intrapulmonary Symptoms

Congested No 19 19 0.108 18 20 0.438
Yes 46 53 56 43

ARDS No 53 58 0.989 60 51 0.974
Yes 12 14 14 12

Pleural Effusion No 63 70 0.943 72 61 0921
Yes 2 2 2 2

Extrapulmonary Symptoms

Sepsis No 61 70 0778 70 61 0.908
Yes 4 2 4 2

Loss of consciousness No 62 69 0.884 69 62 0.677
Yes 3 3 5 1

stroke No 64 70 0.000 73 61 0.055
Yes 1 2 1 2

Seizure No 65 71 0.800 74 62 0.725
Yes 0 1 0 1

Myocardial Infarction No 63 66 0.000 72 57 0.001
Yes 2 6 2 6

DIC No 63 70 0.943 12 61 0.942
Yes 2 2 2 2
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Variable SGOT p value SGPT p value
Normal Increase Normal Increase

Qa stro No 62 62 0.494 12 62 0.974

intestine
Yes 3 0 2 1

Nephropathy No 63 69 0.000 71 61 0.000
Yes 2 3 3 2

Comorbid

DM No 47 53 0.587 54 46 0.795
Yes 18 19 20 17

Hypertension No 54 56 0.344 59 51 0.145
Yes 1 16 15 12

CAD No 61 68 0.000 70 59 0.009
Yes 4 4 4 4

COPD No 65 70 0.506 13 62 0.978
Yes 0 2 1 1

CKD No 60 67 0.795 68 59 0.991
Yes 5 5 6 4

Obesity No 65 71 0.800 13 63 0.931
Yes 0 1 1 1

Hepatitis No 64 68 0.007 14 58 0.031
Yes 1 4 0 5

HIV No 65 71 0.800 74 62 0.725
Yes 0 1 0 1

Chi-Square Test. Significant if p value < 0.05
Based on table 6, it was found that there was no correlation between intrapulmonary

symptoms and the increase in SGOT and SGPT enzymes (p=0.05). There was a correlation
between extrapulmonary symptoms of stroke and an increase in the SGOT enzyme, while
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Myocardial Infarction and Nephropathy were correlated with an increase in the SGOT af#)
SGPT enzymes (p<0.05). There is a correlation between comorbid CAD and hepatitis with an
increase in SGOT and SGPT.

II1. Discussion

This study assessed the correlation of transaminase enzymes to the prognosis of
COVID-19 patients treated at the ICU Infection Center Dr. Wahidin Sudirohusodo from 1 July
2020 to 31 December 2020 (6 months). The 137 COVID-19 patients treated at the ICU
Infection Center RSUP. Dr. Wahidin Sudirohusodo, 57 patients (41.6%) died. This is in
accordance with Darnindro's study at RS. Fatmawati where a mortality of 45.5% was found.
However, this mortaljf§jrate exceeds the national mortality rate of 6.3%. This could be caused
that the patients who included in this study had COVID-19 infection with severe symptoms.

Mortality in COVID-19 patiefffi}is correlated with various factors, one of which is liver
dysfunction. Impaired liver function in COVID-19 patients has been reported by Chen et al
(2020) in 99 patients in Wuhan. This study reported an increase in SGOT, SGPT and lactate
dehydrogenase (LDH) in 43.4% of patients. However, this finding was different in the study of
Yang et al (202@8)which found only 29% had abnormal liver function, and no difference was
found between abnormal liver function survivors (30%) and non-survivors (28%0).

4

In gOVID—l() patients being treated in the ICU, Dr. Wahidin Sudirohusodo found that
there were 72 patients (52.55%) who experienced an increase in the SGOT enzyme, where most
widely in grade 1 (SGOT elevation between 1.25-2.4x from the upper limit of the normal value)
as many as 52 patients (37.96%). An increase in SGPT enzyme was found in 67 patients
(48.91%) where most widely in grade 1 (1.25-2.4x of the upper limit of normal value) as many
as 45 patients (32.85%).

These results were found to be similar to the findings of Fan Z et al (2020) conducting
a retrospecme study on 148 CO\ -19 patlents in ’ihanghm China. Abnormal liver function
was found as many as 55 (37.2%). Patients with abnormal liver function had a longer treatrment

time (15.09 + 4.79 days) than patients with normal liver function (12.76 + 4.14 days).

Phipps et alffudied a retrospective multicenter cohort study of 2273 COVID-19
p ts in the USA, with a mean patient age of 65 years. Liver damage was categorized as mild
( mes the {fper limit of normal value), moderate (2-5 times the upper limit of normal value),
andfffijvere (>5 times the upper limit of normal value). Five percent had chronic liver disease.
All of COVID-19 patients who participated in the study, 45% had mild liver damage, 21%
moderate liver damage, and 6.4% severe liver damage. Moderate and severe liver damage was
more common in patlent‘; reqmnng ICU care. Multivariate analysis showed severe acute hepatlc
impairment was correlated with increased inflammatory markers including ferritin, and
interleukin 6 (IL-6). It appears that 23% of patients require ICU level care, among patients with
severe hepatic impairrnent (n=145), 69% required ICU care. JeBlse results also support this
study where the increase Eenzw,me% grade% 1 (1.25-2.4x from the upper limit of the normal
value) and grade@f2.5-5x the upper limit of the normal value) was found more than degrees 3
and 4 (above 5x the upper limit). normal value).

From the results of the Pearson test in this study, it was found that there was a
correlation between the increase in the SGOT enzyme on the patient's ad vitam prognosis (p =
0.000) and there was a correlation between the increase in the SGPT enzyme on the patient's
ad vitam prognosis 8x (p = 0.013). The elevation of the transaminase enzyme correlates with
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the death of COVID-19 patients treated at the 1CU Infection Center Dr. Wahidin
Sudirohusodo.

In this study, it was also found that there was a correlation between the degree of the
FIGOT and SGPT Transaminase enzymes elevation to the worsening of the prognosis in
COVID-19 patients wfilo were treated at the ICU Infection Center Dr. Wahidin Sudirohusodo
(p=0.00 and p=0.028, p<0.05). This is in accordance with the research of Darnindro et al, where
abnormal SGOT levels increased more than twice the threshold fhe had a higher proportion
of mortality conff@ired to SGOT levels with an increase of only 1-2 times the threshold value
(= 34 g/dl), and an increase in SGOT 1-2 times of the threshold value has a higher proportion
of mortality than normal SGOT. However, the increase in SGPT on mortality was different
from Darnindro's study which stated that there was no correlation between the increase in
SGPT and mortality (p=0.479). This can be caused because in this study the subjects were
obtained from the Intensive Care Unit where COVID-19 infection with severe symptoms, while
in Darnindro's study, the research subjects werefiflken from all COVID-19 patients in the ward
room. This difference in findings was explaindggh the study of Huang et al, where patients with
severe symptoms had an increased incidence of abnormal liver function compared to patients
with mild-moderate symptoms. Elevated SGOT levels were found in 8 (62%) of the 13 patients
in the ICU compared to 7 patients (25%) in the 25 patients who did not require ICU care.

In this study, it was found that the correlation of an increase in SGOT to Covid patients
died by 14gF}o, where COVID-19 patients treated in the ICU with an increase in SGOT were
3.45 times more likely to die compared to patients who did not experience an increase in SGOT.
In this study, itffRs found that the correlation ofan increase in SGPT to Covid patients died by
4.44%. Where COVID-19 patients who are treated in the ICU with an increase in SGPT are
0.568 times more likely to die compared to patients who do not experience an increase in SGPT.
This is in accordance with the findings of Darnindro et al in RS. Fatmawati who showed that
SGOT elevation correlated with a higher risk of mdfflity, with risk ratio of 3.4 for SGOT
elevation and a risk ratio of 1.48 for SGP1 elevation. These results are ifgEfcordance with the
research of Arifputra et al in Manado, Indonesia. They found that out of a total of 6 patients
with COVID-19, there were 57 (45.2%) patients who had abnormal liver tests. There was a
significant difference in the mean SGOT and NLR between nonfrviving and surviving
COVID-19 padents. High SGOT (=34.5 U/L) and NLR (=4.7) were independently associ
with the outcome of non-survival COVID-19 patients with odds ratios of 5.31 and }49, the
results showed that an increase in SGPT and NLR at the time of hospitalization for COVID-
19 patients is correlatedfgith a high risk of mortality. Therefore, SGPT and NLR can be
significant prognostic in COVID-19 patients (Arifputc@et al, 2021). According to
Medetalibeyoglu et al, Based on Medetalibeyoglu et al, it was found that the mortality rate and
the need for [CU care were statistically significant in COVID-19 patients with increased levels
of SGPT and SGOT when the patient was initially treated at the RSUP (Medetalibeyoglu, et al,
2020).

A According to Saini et al, there was an increase in liverfizymes in 89 patients (58.5%) out
of a total of 170 COVID-19 patients treated at PGIMER (Post Graduate Institute of Medical
Education and Research) India. Deterioration requiring ICU care was found in 43 of the 89
patients who had elevated transaminase enzymes. This enzymes elevation correlated with an
elevation of inflammatory markers such as CRP and ferritin.

In this study, there were no correlation between intrapulmonary symptoms and SGOT

and SGPT enzymes elevation. The management of intrapulmonary symptoms of patients
treated at the ICU Infection Center Wahidin Hospital was maintained well so as not to induce
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hypoxic hepatitis yet. However, this requires further research between oxygen saturation levels
during treatment and an increase in liver enzymes.

However, a correlation was found between extrapulmonary symptoms, such as Stroke
(p=0.00), Myocardial Infarction (p=0.00), and Nephropathy (p=0.00) with the SGOT enzyme
elevation. Other extrapulmonary symptoms, such as sepsis, loss of consciousness, seizures,
DIC, and gastrointestinal complaints were not correlated with ¢fffated SGOT enzymes
(p=0.05). This is in accordance with Kim et al study, that SGOT is found in the cytosol and
mitochondria, wid@fjdistributed throughout the body and is found in organs sequentially from
highest to lowest in the liver, heart muscle, skeletal muscle, kidney, brain, pancreas, lungs,
leukocytes, and erythrocytes. The extrapulmonary symptoms of COVID-19 infection in the
form of stroke, myocardial infarction and nephropathy can cause an increase in the SGOT
enzyme.

There was a correlation between extrapulmonary symptoms, such as Myocardial
Infarction (p=0.001), and Nephropathy (p=0.00) with the SGPT enzymes elevation. However,
other extrapulmonary symptoms, such as sepsis, loss of consciousness, stroke, seizures, DIC,
gastrointestinal complaints were not correlated with elevated SGPT enzym@Fp>0.05). This is
in accordance with the theory that the SGPT enzyme is the main enzyme found in liver cells
and is effective in diagnosing hepatocellular destruction. This enzyme is also found in small
Enounts in heart muscle, kidney, and skeletal muscle. The extrapulmonary symptoms of
COVID-19 patients in the ICU in the form of myocardial infarction and nephropathy correlate
with an increase in the SGPT enzyme.

From this study it can also be seen that the most extrapulmonary symptoms are
myocardial infarction by 8%. This showed that extrapulmonary symptofgy of COVID-19
sufferers can be in the form of cardiovascular disease. (Zheng Y, et al. 2020). Data from China's
National Health Commission shows that 35% of patients diagnosed with COVID-19 have
hypertension and 17% have coronary heart disease. A recent meta-analysis of 8 studies from
China includinffal6,248 infected patients showed that the most common comorbidity was
hypertension. (170/[1 + 7% [950/[1 CI, 14% to 22%1]) and DM (80 o+ 6% [950/[1 CI, 6% to 11° [1]),
followed by CVD (5% = 4% [95 %CI, 4% to 7%]).23 The mechanism of this correlation
remains unclear. (Zang J, et al. 2020).

In this study, it was found that there were 91 patients (66.4%) out of 137 patients who
had comorbid, of which 5 patients (3.6%) had comorbid hepatitis. It was found that there was
a correlation between comorbid factors of CAD and hepatitis with an increase in SGOT and
SGPT enzymes (p<(.05). Meanwhile, other comorbid factors, such as Diabetes Mellitus,
Hypertension, COPD, CKD, (Jf@sity, and HIV did not correlate with an increase in the SGOT
and SGPTEEAzymes (p=0.05). This is in accordance with the study of Kulkani AV, et al in a
large-scale meta-analysis which showed that the prevalence of COVID-19 with chronic liver
disease and patients in critical condition was 3.6% and 3.9%, respectively, whereffhe disease
worsened and the prognosis was poor, respectively. In Zou X et al's study with 105 COVID-19
patients with chronic hepatitis B virus coinfection, the increase in liver enzymes in these patients
was relatively common at the beginning of treatment and significantly increased dgiing
treatment, where 14 patients (13.33%) showed impaired liver function. liver, and was more
common in men (p=0.001). Patients with liver damage have a higher proportion of severe cases,
complications, and mortality.

This study shows that the increase in the transaminase’s enzyme in COVID-19 [§Elents
treated at the ICU Infection Center is generally mild, which the enzyme elevation levels up to 5
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times the upper limiffif normal. The degree of enzyme elevation showed a poor prognosis as
well. Several theories have been pfiEbosed to explain the mechanism of liver damage in COVID-
19 infection. The SARS-CoV2 virus has been shown to use the angiotensin 2-converting
enzyme (ACE-2) as a site of cell entry. In healthy liver tissue, ACE 2 is most abundant in
cholangiocytes. The process of direct viral entry into these cells could be the cause of the
increase in the transaminase’s enzyme found in COVID-19 patfghts. Several other causes such
as medication and nutrition, hypoxia levels, or other causes such as the use of potentially
hepatotoxic drugs such as remdesir, acetaminophen or corticosteroids that can interfere with
liver function and increase transaminases enzymes can be the subject of further research in
COVID-19 patients. In this study, intrapulmonary symptoms such as shortness of breath and
pleural effusion have not been shown to correlate with elevated transaminase enzymes.

In the Lei P et al study, a retrospective cohort of 115 patients found significant
differences in SGPT, albumin and CRP levels in the severe group of patients. Some findings on
CT scan of the upper abdomen showed hepatic hypodensity (26.09%) which is often found in
critically ill patients (58.82%), afll perycholescystic fat stranding (21.27%). This suggests that
COVID-19 infection can cause multiple organ dysfunction syndrome (MODS) including liver
damage. Pathologjcal examination of the liver revealed moderate shtosis and mild lobular and
portal activity in a COVID-19 patient. Hepatic hypodensity is a common sign of hepatic
steatosis or acute hepatitis, while other imaging signs of acute hepatitis include hepatomegaly,
periportal edema, gallbladder wall edema, periportal lymphadenopathy were not found in the
patients in this study.

In the retrospective study of Liao FL et al, in 147 patients with COVID-19, 56 (38.1%)
patients had abnormal SGPT and 80 (54.4%) patients had abnornf@SGOT. The peak of
abnormality was on days 3-6 of treatment and correlated with acute liver damage induceffipy
SARS-CoV 2. Diammonium Glycyrrhizinate (DG) therapy can relieve abnormal activity of liver
enzymef@8 non-critical COVID-19 patients. This therapy needs to be further investigated f§@
therapy in critically il COVID-19 patients treated in the ICU to treat elevated liver enzym@Egjlt
is also necessary to pay attention to the presence of underlying or prevggsly undiagnosed liver
disease in COVID-19 patients, and to consider comorbidities that have a high risk of improving
liver function and correlate the panents prognosis. A.@ the possibility of hidden fatty liver
discase. It is necessary to consider abdominal CT scans in COVID-19 patients with severe liver
enzyme elevations and early therapeutic intervent{h to treat them in order to prevent further
elevation of liver enzymes and prevent worsening of COVID-19 patients admitted to the ICU.

IV. Conclusion

There is a correlation between the increase in Transaminase Enzymes (SGOT and
SGPT) on the prognosis of COVID-19 patients treated at the ICU Infection Center Dr.
Wahidin Sudirohusodo, where the higher the degree of increase in the Transaminase Enzyme,
the worse the patient's prognosis. Intrapulmonary symptoms do not correlate with elevated
transaminase enzymes (SGOT and SGPT). 1t was found that there was a correlation between
extrapulmonary symptoms such as Stroke, Myocardial Infarction, and Nephropathy to an
increase in the SGOT enzyme, and there was a correlation between extrapulmonary symptoms
such as Myocardial Infarction, and Nephropathy to an increase in the SGPT enzyme. There is
a correlation of comorbid coronary artery disease and hepatitis to the increase in transaminase
enzymes (SGOT and SGPT) in COVID-19 patients treated at the ICU Infection Center RSUP.
Dr. Wahidin Sudirohusodo.
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