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ABSTRACT

Objective

This study aimed to comparatively examine the relationship
between the rate of De Ritis and fatty liver in COVID-19

patients.

Method

A total of 182 COVID-19 patients, 133 men and 49 women,
were included in the study. The study was carried out on
patients with a definitive diagnosis of COVID-19 between
May 1, 2020 and March 29, 2021. This study is retrospective
and the data were obtained from the hospital information
management system. The diagnosis of COVID-19 in the
included patients was made by a real-time polymerase chain
reaction and computed tomography lung scanning. In
COVID-19 patients, fatty liver was graded
ultrasonographically, and the relationship between the De

Ritis rate and the correlation was compared.

Results

De Ritis rate was found to be significant between patients
with and without COVID-19 infection. De Riti's rate of
patients with COVID-19 infection was found to be
significantly lower. De Ritis rate was found to be
considerably lower in men with COVID-19 infection than in

women with COVID-19 infection. When the GRADEs of

COVID-19 patients with NAFLD and non-patient groups were

compared, no statistical difference was detected.

Conclusion

The De Ritis rate was significant between patients with and
without COVID-19 infection, and the significantly low De Ritis
rate in patients with COVID-19 infection revealed that
COVID-19 disease reduced the rate of De Ritis. When the
GRADEs of COVID-19 patients with NAFLD were compared
with non-patient groups, the lack of statistical difference
revealed that COVID-19 infection did not affect the fatty

liver.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is contagious zoonotic
infection. COVID-19 is caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) (Celik et al.). Although
the majority of COVID-19 patients develop the disease 4-5
days after contact with the patients, it is stated that this
incubation period can be extended up to 14 days (Ak, 2020).
In symptomatic COVID-19 patients, the initial clinical findings
of the disease are similar to other viral infections, and it is
impossible to distinguish them from others. COVID-19
affects the respiratory tract and can lead to inflammation
and internal organ failure, leading to high fever, cough, acute
respiratory infection and death. While fever in more than
80% of the patients, cough is seen in more than 60%. Fatigue,
myalgia, and shortness of breath are reported to occur in
approximately 20 to 50% of patients. Less frequently,
headache and sore throat, anorexia, hemoptysis, nausea,
diarrhoea, impaired sense of smell and taste, and
conjunctivitis have also been reported (Fu et al., Yazar et al.,

2021).

Aspartate  aminotransferase (AST) and  Alanine
aminotransferase (ALT) are intracellular enzymes. Both
enzymes are released from these cells into the circulation as
a result of damage to hepatocytes and are called
transaminases. Both enzymes are among the most
commonly used tests in all laboratories. Transaminases,
which have been known among liver function tests for a very
long time. Transaminases are among the important
biomarkers of the COVID-19 pandemic. Increased blood
levels of these enzymes indicate liver damage but not liver
function (Prati et al., 2002, Yazar et al., 2020). The level of
transaminases above average values means inflammation in
the liver. In addition, it has been determined that the
increase in transaminases is caused by many factors that
cause liver damage (Kwo et al., 2017). AST; It is also found
the liver, heart muscle, skeletal muscle, kidney, and brain. If
ALT; is found primarily in the liver. Therefore, ALT a more

specific marker of hepatocellular injury. (Nannipieri et al.,
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2005). Diagnostic approaches using parameters such as
elevation, rate and elevation of transaminases in liver
diseases have also been defined. The “De Ritis ratio” is
obtained by dividing the serum AST level by the ALT level
(Botros et al., 2013).

Fatty liver is defined as more than 5% fat by weight. Fatty
liver disease, despite not drinking alcohol, is called

nonalcoholic fatty liver disease (NAFLD). (Colak et al., 2010).

Since the COVID-19 pandemic is still new, new studies on the
characteristics and treatment of the virus and the disease
are being added to the literature. However, even though
many scientific studies take place in the literature daily,
there needs to be more precise information about COVID-19
infection and its treatment. Considering the pathogenesis of
the disease, the clinical picture and test results in the
patients, It is known that there is an increase in
transaminases in this infection. There are few publications in
the literature investigating transaminases in patients with
COVID-19 infection. This study, it was aimed to
comparatively examine the relationship between the rate of

De Ritis and fatty liver in COVID-19 patients.

MATERIAL AND METHOD

This retrospective study was approved by the Ethics
Committee of the Faculty of Medicine (Ethics No: E-
71522473-050.01.04-25250). A total of 182 COVID-19
patients, 133 men and 49 women, were included in the
study. The study was carried out on patients with a definitive
diagnosis of COVID-19 between May 1, 2020 and March 29,
2021. This study is a retrospective study and the data were
obtained from the hospital information management
system. The diagnosis of COVID-19 of the included patients
was made by real-time polymerase chain reaction and
computed tomography lung scanning. In COVID-19 patients,
fatty liver was graded ultrasonographically and the
relationship between De Ritis rate and the correlation was
compared. Both enzymes were studied in Beckman Coulter
AU5800 biochemistry autoanalyzer.
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Statistical analysis

Independent T-test was used for comparing the two
parameters in groups. Anova test was used multiple
comparison of groups. Data that had a normal distriburtion
were presented as mean + SEM. The significance level was

set at P <0.05.

RESULTS

De Ritis rate was found to be significant between patients
with and without COVID-19 infection. De Ritis rate of
patients COVID-19 was found to be significantly lower.. De
Ritis rate was found to be considerably lower in men with
COVID-19 infection than in women with COVID-19 infection
(Table 1). Distribution of COVID-19 Patients by Gender
(Graph 1) is shown in the NAFLD Rating for COVID-19
Patients (Graph 2).

No correlation was found between age and De Ritis rate in
patients with COVID-19 infection (Table 2). There was no
significant difference in De Ritis rate between men and
women without COVID-19 infection. No correlation was
found between age and De Ritis rate in those without COVID-
19 infection. Men with COVID-19 disease had a significantly
lower rate of De Ritis than all groups. However, no significant
difference was found in the female groups regarding De Ritis
rate (Table 3). No statistical difference was found between
the GRADEs of COVID-19 patients with NAFLD. NAFLD
Grading in Patients Without COVID-19 (Graph 3).
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Table 1. De Ritis rates according to gender in patients with

and without COVID-19

Lower Upper
Bound | Bound
Ccm Covid female -,13879* ,04393 ,010 -,2525 -,0251
No covid -,20402* ,06050 ,005 -,3606 -,0475
male
No covid -,20791* ,05112 ,000 -,3402 -,0756
female
CF Covid male ,13879* ,04393 ,010 ,0251 ,2525
No covid -,06522 ,06746 ,768 -,2398 ,1093
male
NO covid -,06911 ,05919 ,648 -,2223 ,0841
female
NCM Covid male ,20402* ,06050 ,005 ,0475 ,3606
Covid female ,06522 ,06746 ,768 -,1093 ,2398
No covid -,00389 ,07235 1,000 -,1911 ,1833
female
NCF Covid male ,20791* ,05112 ,000 ,0756 ,3402
Covid female ,06911 ,05919 ,648 -,0841 ,2223
No covid ,00389 ,07235 | 1,000 @ -,1833 ,1911
male

*. The mean difference is significant at the 0.05 level. CM: Covidmale, CF: Covidfemale;
NCM: NOcovidmale, NCF: NOcovidfemale . Men with COVID-19 infection had a

significantly lower rate of De Ritis than all groups.

Table 2. The Relationship Between Age and De Ritis in
COVID-19 Patients

Pearson

AGE Correlation . PEE
Sig. (2-tailed) ,062
COVID- N 182 182
19 Pearso.n 139 1
DE- Correlation
RITIS Sig. (2-tailed) ,062
N 182 182

No correlation was found between age and De Ritis rate (p>0.05).
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Fig 1. Distribution of COVID-19 Patients by Gender
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Fig 2. NAFLD Grading in Patients with COVID-19
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Fig 3. NAFLD Grading in Patients Without COVID-19
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Table 3. De Ritis and GENDER in Patients Without COVID-19

De Ritis NO male 22 ,0870 ,14959 ,03189
COVID female 33 ,0909 ,20587 ,03584
SD: Std. Deviation SEM: Std. Error Mean. No significant difference was found between

gender and De Ritis (p>0.05).

DISCUSSION

Considering the pathogenesis of COVID-19 disease, it is seen
to affect the respiratory tract and cardiovascular system
(CVS) and causes abnormalities in some blood parameters. It
has been reported that extrapulmonary organ involvement.
Liver function damage may occur frequently during the
course of SARS-CoV infection. COVID-19 hastalarinin almost
half of the patients have different degrees of liver function
damage. (Fan et al., 2020). In this study, the correlation of
De Ritis in patients with COVID-19 infection was examined

by considering fatty liver.

In a study conducted in COVID 19 patients, they found mild
lobular and portal activity with moderate microvascular
steatosis as pathological findings in liver biopsy samples (Xu
et al,, 2020). In other studies on the rate of dermatitis, it has
been revealed that this rate has a prognostic value not only
in liver damage but also in other diseases (Gorgel, 2017,
Ikeda, 2020). A study of COVID-19 patients in China reported
higher rates of liver damage and liver dysfunction in severe
COVID-19 patients. AST/ALT was found to be increased by
18.2% / 19.8% in mild and severe COVID-19 patients, and
39.4% / 28.1% in those with severe COVID-19 disease,
respectively. (Shi et al, 2020). Similar results were found in
another study conducted in China. High AST values were
found in 62% of the patients in the intensive care unit (ICU).
AST values were found to be high in only 25% of those who

did not need intensive care (Huang et al., 2020).

Studies in patients with COVID-19 show that AST rises more
frequently than ALT. Regarding this situation, in a study
conducted with 31 COVID-19 patients, it was revealed that
the mitochondrial proteins of the SARS-CoV-2 virus were

directly affected by the virus. The reason for AST elevation is
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that it directly causes liver damage as a result of mitochonril
interaction (Gordon et al., 2020). If liver involvement occurs
during COVID-19 infection, it adversely affects the prognosis.
It also prolongs the hospital stay of patients (Portincasa et
al., 2020). A mortality study was conducted in 2780 people
with COVID-19 disease (including 250 patients with chronic
liver disease). In this study, it was determined that mortality
was higher in patients with chronic liver disease than in
patients without liver disease (Singh et al., 2020). In a cohort
study of 152 patients with COVID-19 and chronic liver
disease the mortality rate was 40% (Moon et al., 2020). In a
meta-analysis of 3772 patients obtained from 326 studies
examining COVID-19 and liver damage, it was concluded that
there was a relationship between liver dysfunction and
mortality. In particular, it was stated that the drugs used and
the severity of COVID-19 were effective in this table (Zeng-
hong et al., 2020). In studies, it was determined that 6.4% of
COVID-19 patients had severe liver damage. However, while
the liver damage seen was mild in 45%, it was reported to be
moderate in 21%. The resulting liver damage is more
associated with drugs and inflammation (Phipps et al., 2020).
In our study, it was determined that there was no difference
in GRADE between patients with NAFLD and those with
COVID-19 infection. We decided that the rate of De Ritis in
patients with COVID-19 infection was significantly lower
than in the control group, and it was lower in men than in
women. In addition, our study reveals that the rate of De

Ritis is unrelated to age.
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CONCLUSION

According to the results of our study, without ignoring liver
fat, The rate of De Ritis is significantly lower in patients with
COVID-19 infection. Namely, The rate of De Ritis in men with
COVID-19 infection is considerably lower than in women
with COVID-19 infection, but the difference between age

and the rate of De Ritis should be taken into account.
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